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COAL AND COAL PRODUCTS 


REFER ALSO TO CITATION(S) 9680, 10177 


8895 (EPA—600/2-76-149, pp 7-15) EPA's energy environ- 
mental program. Gage, S.J. (Environmental Protection Agency, 
Washington, DC). Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion technology, II. 

The history of the involvement of the federal government in 
energy research and development is outlined beginning with the 
early 1950's. Organization charts and funding summaries are 
presented along with tabular representations of the results of the 
synthetic fuels program, the environmental assessment objectives, 
and the control technology objectives. (EJH) 


8896 (ORNL—5208) Coal Technology Program, annual in- 
terim report for fiscal year ending June 30, 1976. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Oct 1976. Contract W-7405-ENG-26. 
203p. Dep. NTIS $7.75. 

ORNL’s progress in coal research programs is reported: 
coal gasification and coal liquefaction (hydrocarbonization), 
residue carbonization, solids removal from coal liquids, pyrolysis, 
in-situ gasification, Synthoil process, analytical chemistry (of by- 
products, effluents, etc.) environmental effects (including study of 
carcinogens, mutagens, etc.), trace elements, materials technology, 
nondestructive testing, clinical research, and possible applications 
of process heat reactors. (LTN) 


PROCESSING 
REFER ALSO TO CITATION(S) 8983, 9050, 9132, 9359, 9615 


8897 (ORNL/TM—S5654) Coal Technology Program progress 
report, August 1976. (Oak Ridge National Lab., Tenn. (USA)). 
Oct 1976. Contract W-7405-ENG-26. 29p. Dep. NTIS $4.00. 

The first experiment utilizing the hydrocarbonization reactor 
in a recirculating fluidized bed mode was completed successfully. 
A residue carbonization experiment was completed in which there 
was no significant lomeration in the fluidized bed reactor, but 
which was terminated prematurely because of a plug in the off-gas 
line. The characterization and settling tests of oils derived from the 
SRC process were continued. High-temperature coal block pyroly- 
sis studies were completed to fill out a matrix of pyrolysis data as a 
function of heating rates at atmospheric pressure. Engineering 
evaluations of commercial-sized Synthoil and Hydrocarbonization 
plants were completed. In the Coal-Fueled MIUS project bids were 
received for fabrication of the fluidized bed combustor and tests of 
system components continued. Experiments were made to develop 
inspection techniques for thin coatings and design studies of 
prestressed concrete pressure vessels continued. The assembly of 
apparatus for measuring the formation rates of metal carbonyls 
was completed. A new mr to provide process and program 
analysis studies for the ERDA Fossil Energy Office of Program 
Planning and Analysis was initiated. A new project to develop 
better contactors for the noncatalytic hydroliquefaction of coal 
was stated. (LTN) 


CARBONIZATION 
REFER ALSO TO CITATION(S) 9618 


8898 (UCRL-Trans—11150) Process of liberation of volatiles 
and changes in the elemental composition of coal during carboniza- 
tion. Salcewicz, J.; Kijewska, A. Translated from Koks, Smola, Gaz; 
12: No. 6, 141-145( 1967). 16p. Dep. NTIS $3.50. 

The initial stage of heating coal (up to 300°C) is charac- 
terized mainly by the loss of water. The coal absorbs heat to ac- 
tivate the molecules, loosen van der Waals forces, and prepare the 
coal substance for chemical reactions. In the first carbonization 
stage, from 350 to 500°, physicochemical changes and chemical 
reactions accompanying plasticization take place. Volatiles are 
evolved and an intense detachment of side chains and radicals 
takes place. In the second stage, from 500 to 700°, the volatiles 
are evolved from solidified semicoke. The process of polymeriza- 
tion and condensation of the coal substance begins and the 
volatiles show an increasing amount of products of these reactions, 
namely, carbon monoxide and dioxide and methane type light 
hydrocarbons. In principle, it may be assumed that the second 
stage begins at 500°, when the evolution of heavy hydrocarbons 
should be complete. In the second stage, a much smaller amount 
of volatiles by weight is evolved. A significant decrease of the 
hydrogen content and increase of the carbon content are observed. 
Processes of aromatization and ordering of the semicoke structure 
begin, promoted by the evolution of gas and light hydrocarbons. In 
the third stage, above 700°, the weight of the volatiles evolved is 
insignificant, and they contain mainly hydrogen and methane. 


8899 Clean-char process. Schowalter, K.A.; Petras, E.F. Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 19: No. 2, 1-17(1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P2. 

The paper presents U.S. Steel's background for research in 
the coal and coke area and the events leading to the development 
of the Clean-Coke Process, a process for the production of metal- 
lurgical-coke pellets, chemicals, and low-sulfur liquid and gaseous 
fuels from high-sulfur, high-ash coal. The process is currently being 
developed by the Office of Coal Research and U.S. Steel. As a 
"'spin-off’’ from this project, it is proposed that a portion of the 
"'clean-coke"’ process be utilized for the production of a low-sulfur 
char for use as a boiler fuel. The proposed equipment and operat- 
ing parameters for the production of this ‘Clean Char’ are given, 
together with the estimated capital and operating costs. Using the 
OCR-AGA 1965 tentative standard for cost estimating, the cost of 
the low-sulfur solid fuel is $0.63 per million Btu. This is very at- 
tractive when compared with other low-sulfur fuel alternatives. 


DESULFURIZATION AND PURIFICATION 


REFER ALSO TO CITATION(S) 8919, 8922, 8925, 8929, 8957, 
8961, 8975, 8976, 8977, 9618, 9657 


8900 (EPA—600/2-76-149, pp 193-215) Low and inter- 
mediate Btu fuel gas cleanup. Colton, C.B.; Dandavati, M.S.; May, 
V.B. (Hittman Associates, Inc., Columbia, MD). Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion technology, II. 

There is a variety of systems presently available and under 
development to contrcl the emissions from and protect the turbine 
of a combined cycle power plant burning fuel gas produced by 
gasifying coal. In the broadest sense, these processes can be 
characterized as high- and low-temperature processes. Many of 
these processes have unique features governing their application to 
specific combinations of coal gasifiers and combined cycle power 
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plants. This paper presents an overview of high- and low-tempera- 
ture cleanup processes, and addresses the considerations involved 
in their selection. 


8901 (EPA—600/2-76-149, pp 217-223) Benfield activated 
commercial 


hot potassium c process: experience applicable 
to fuel conversion technology. McCrea, D.H. (Benfield Corp., Pitt- 


—— Jun 1976. 
From EPA symposium on environmental aspects of fuel 

conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium ee environmental aspects of fuel 
conversion technology, II 

Activated hot potassium carbonate absorption systems 
designed and licensed by The Benfield Corp. are widely used for 
CO, and sulfur compound removal. More than 400 installations 
are operating or are under construction worldwide. Many are puri- 
fying gas streams similar to those that will be generated by the new 
fuel conversion processes. Benfield technology has_ been 
thoroughly evaluated for use with these new processes. Detailed 
designs and recommendations have been prepared for specific 
proposals in cooperation with major engineering firm licensees. 
Several research institutes have prepared more general technical 
and economic evaluations, with Benfield’s cooperation, for EPA, 
ERDA, TVA, and other governmental and private organizations. 
Some of their reports are available tothe public. Benfield reports 
outlining process performance and economics are also available. 
While the applicability of Benfield technology to fuel conversion 
processes has been established, each application requires individual 
evaluation. Integration of purification into the overall process and 
meeting environmental standards require careful consideration. 


8902 (EPA—600/2-76-149, pp 373-394) NO/sub x/ con- 
siderations in alternate fuel combustion. Martin, G.B. 
(Environmental Protection Agency, Research Triangle Park, NC). 
Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of con- 
version technology, II. 

In the absence of hard data, an existing computational 
method was used to estimate the potential of LBG combustor 
design concepts for NO/sub x/ control. The results of those calcu- 
lations show the potential for over 90 percent control of fuel NO 
for a high-temperature, ammonia-containing low-Btu gas is 
theoretically possible. While these estimates cannot be taken as 
being quantitative, it is believed that they provide a good indica- 
tion for the potential of the concepts. The achievable results are 
obviously limited by practical considerations including size, cost, 
mixing, and material constraints and duty cycle requirements. A 
more extensive study is required to examine the effect of other 
variables and design concepts on NO/sub x/ emissions and, 
thereby, optimize the techniques for relatively simple flow systems. 
Perhaps the most important point is that the combustor design 
concepts represent a significant departure from current gas turbine 
combustors; but it may be necessary to abandon conventional ap- 
proaches in order to control NO/sub x/ emissions for the severe 
conditions imposed by the advanced power generation systems. 
While control of NO/sub x/ emissions for high-nitrogen synthetic 
liquid fuels was not specifically considered, it appears that similar 
concepts should apply. The major uncertainties are in the area of 
fuel properties as related to smoke formation and/or particulate 
resulting from solid material remaining in the fuel following refin- 
ing. If combustion control of fuel NO/sub x/ can be used, it will 
reduce the necessity for hydrotreating of the synthetic fuels to 
remove nitrogen compounds. 


8903 Chemical desulfurization of coal to meet pollution con- 
trol standards. Hamersma, J.W.; Kraft, M.L.; Kendrick, W.P.; 
Meyers, R.A. (TRW Inc., Redondo Beach, CA). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 19: No. 2, 33-42( 1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31! Mar 1974). 

See CONF-740349—P2. 

The Meyers’ Process is a new approach for the desulfuriza- 
tion of coal which chemically removes pyritic sulfur from coal with 
ferric sulfate (Eq. |): FeS, + 4.6Fe,(SO,), + 4.8H,O = 10.2FeSO, 
+ 4.8H,SO, + 0.8S. The leaching agent is regenerated using air or 
— (Eq. 2): 2.4 O, + 9.6 SO, + 4.8 H,SO, = 4.8 Fe(SO,)3 + 

8 H,O, and sulfur and iron sulfates are removed as reaction 
pact Although only pyritic sulfur is removed (organic bound 
sulfur remains), the process has wide applicability for converting 
U.S. coal reserves to a sulfur level consistent with government 
standards for sulfur emissions from power plants and industrial 
sources. ee, from coal mines in Montana, through Illinois, 
Ohio, Pennsylvania, West Virginia, and Kentucky, representing a 
wide range of U.S. production and reserves have been desulfurized 
to meet these standards utilizing the Meyers’ Process. Physical 
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cleaning techniques have generally been unable to accomplish 
similar sulfur reductions for the coals tested without severe coal 
reject losses. Because of the relatively high pyritic sulfur content of 
Appalachian coals (70 percent of current U.S. coal production), 
the process appears to have major impact in this area. 


8904 Coal desulfurization by magnetic forces. Trindade, S.C.; 
Howard, J.B.; Kolm, H.H.; Powers, G.J. (Massachusetts Inst. of 
Tech., Cambridge). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: 
No. 2, 45-59( 1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P2. 

A recent systematic study is presented of high gradient mag- 
netic separation techniques in coal slurries. The rationale for mag- 
netic demineralization of coal depends on the paramagnetism of a 
portion of the coal minerals, their liberation, and their capture by 
magnetic forces. Pyrites are especially important, being the major 
source of sulfur in many commercial coals. The experimental 
separator consisted of a column, packed with either steel wool or 
screens, inserted in the bore of a solenoid magnet. Practically all 
liberated pyritic sulfur was removed magnetically at a field as high 
as 20 kOe. Particle size distributions ranged between 0 and 600 
microns. Slurry velocities of up to 4.0 cm/sec were used. Up to 90 
percent of the material fed to the separator was recovered. The 
principles of magnetic separation are discussed. A theoretical 
model based on a force balance on a mineral particle in the vicini- 
ty of a magnetized strand is developed. The data confirm the ef- 
fects of particle size and slurry velocity as predicted by the model. 
An economic analysis based on a conceptual continuous magnetic 
cleaning plant indicates the process is commercially attractive. 
Suggested directions for future research include the selective 
enhancement of the susceptibility of particles to be removed. 


8905 Conoco process for hot desulfurization of fuel gas: 
status report. Curran, G.P.; Koch, B.J.; Pasek, B.; Pell, M.; Gorin, 
E. (Conoco Coal Development Co., Library, PA). pp 239-263 of 
In Fluidized-bed combustion. McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion,; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

In the Conoco process for desulfurization of low Btu gas 
from coal gasification, the fuel gas enters the desulfurizer at 
1775°F and 15 atm where the H,S reacts with CaCO,.MgO. The 
clean gas passes through two stages of cyclones and is then cooled 
by raising steam for the gasification section. A tertiary particulate 
removal system cleans the gas of alkali fume and particulates so 
that it is suitable as a gas turbine feed. The CaS.MgO produced in 
the desulfurizer is regenerated in the presence of CO, and steam. 
The regenerator off-gas is reacted with aqueous H,SO, in a liquid- 
phase Claus reactor to produce elemental S. The thermal efficien- 
cy of the process, its economics, and recent experimental results 
on optimization of the process are discussed. (JSR) 


8906 Chemical, structural, and morphological studies of 
dolomite in sulfation and regeneration reactions. Hubble, B.R.; 
Siegel, S.; Fuchs, L.H.; Cunningham, P.T. (Argonne National Lab., 
IL). pp 367-391 of In Fluidized-bed combustion. McLean, VA; 
MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Results are presented on a basic research program which 
correlates chemical kinetic measurements with structural and 
morphological changes occurring in solid particles during chemical 
reactions associated with the cyclic use of dolomite in sulfur emis- 
sion control processes. Results are reported on studies of the sulfa- 
tion reaction, ‘half-calcination reaction, simultaneous half-calcina- 
tion and sulfation reactions, synthetic dolomites, and a regenera- 
tion scheme based on a solid-solid reaction. 


8907 Bench scale regeneration of sulfated dolomite and 
limestone by reductive decomposition. Montagna, J.C.; Lenc, J.F.; 
Vogel, G.J.; Thodos, G.; Jonke, A.A. (Argonne National Lab., IL). 
pp 393-423 of In Fluidized-bed combustion. McLean, VA; MITRE 
Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Sulfated dolomite (containing 10.2 wt percent S as CaSO,) 
from the fluidized-bed coal combustion process has been 
regenerated to CaO-MgO by reductive decomposition at approxi- 
mately 2012°F (1100°C) in a fluidized-bed regenerator. The in situ 
combustion of methane was used to generate the heat and the 
reducing gases (CO, H,, and excess CH,) necessary for the reduc- 
tion reactions. The effects of temperature, oe velocity, 
fluidized-bed height, solids residence time, and total reducing-gas 
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concentration in the effluent on the regeneration CaO and the for- 
mation of CaS were evaluated. The extent of decrepitation of the 
sulfated dolomite at different experimental conditions was also 
evaluated. Recent regeneration experiments, in which coal was 
combusted in situ and both dolomite and limestone were 
regenerated, are also reported. 


Sulfation and regeneration of synthetic additives. 
Snyder, R.B.; Wilson, W.I.; Vogel, G.J.; Jonke, A.A. (Argonne Na- 
tional Lab., IL). pp 439-455 of In Fluidized-bed combustion. 
McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Calcium oxide supported on a-Al,O; has been investigated 
as an alternative to limestone or dolomite bed material for the 
removal of SO, from the combustion gas in a fluidized-bed coal 
combustor. The sulfation rate of the synthetic additive was deter- 
mined on a thermogravimetric analyzer as a function of the 
synthetic gas composition, temperature, calcium concentration in 
the additive, and the temperature of heat-treating the additive dur- 
ing preparation. A mathematical equation is given that predicts the 
sulfation rate. The rate of regeneration of the sulfated additive was 
determined for various reducing gases and as a function of tem- 
perature. Both the sulfation and regeneration rates were found to 
be adequate for CaO in a-Al,O, to be used as an additive in 
fluidized-bed coal combustors. Cyclic sulfation and regeneration 
— showed no loss in reactivity with the number of cy- 
cles. 


8909 Process of desu! hot gases. Bratzler, K.; Dorges, 
A.; Kempf, G.; Rudolph, P.; Schlauer, J. (to Metallgesellschaft Ak- 
tiengesellschaft). US Patent 3,931,389. 6 Jan 1976. Priority date 4 
Jun 1971, German, Federal Republic of (F.R. Germany). 10p. 

Gases produced by reacting fuels with oxygen containing 
gases and water vapor under pressure are desulfurized by 
scrubbing with a concentrated solution of one or more alkali salts 
of weak inorganic acids at a temperature near the atmospheric- 
pressure boiling point of the solution in a column while maintain- 
ing an exchange ratio of from 0.2 to 2.0 cubic meters of the con- 
centrated solution per standard cubic meter hydrogen sulfide in 
the gas to be purified. 


8910 Desulfurization of high sulfur fuels during combustion. 
Arps, J.J. (to Energy Research and Development Administration). 
US Patent 3,933,127. 20 Jan 1976. Filed date 26 Jun 1974. 16p. 

A simplified and continuous process for the removal of sul- 
fur compounds and other impurities such as silicates from high sul- 
fur coal or fuel oil during combustion in a molten salt bath con- 
taining a collector which reacts with the sulfur and other impuri- 
ties. Sulfate and silicate impurities together with other by-products 
are removed by gravity separation from the molten salt bath as 
slurry from which the soluble salts may be regenerated and recy- 
cled continuously. Flue gases are recycled through the molten salt 
bath for sulfur-free emission to the atmosphere. 


8911 Sulfur com cleanup: trade-offs in selecting SO/sub 
x/ emission controls. Jimeson, R.M. (Federal Power Commission, 
Washington, DC); Maddocks, R.R. Chem. Eng. Prog.; 72: No. 8, 
80-88( Aug 1976). 

No sulfur oxide pollution control system is universally ap- 
plicable. Flue gas desulfurization units appear to be most ap- 
propriate for large boilers that can operate compatibly with FGD 
systems at high load factors throughout most of their life. In con- 
trast, solvent-refined coal is most appropriate for medium to small 
boiler units where load factors over the life of the plant are ex- 
pected to be less than 65 percent, or where it is desirable to 
dedicate a utility's capital to electric generating equipment. As a 
corollary, SRC would be appropriate as the clean fuel in an inter- 
mittent control system (ICS) plan. SRC would be burned only dur- 
ing poor meteorological conditions that occur about 10 percent of 
the time during the year. Thus, ICS is tantamount to SRC being 
burned at low Ae factor; and considerable savings in sulfur oxide 
emission control costs are possible without jeopardizing ambient 
air quality standards. The use of low sulfur western coal appears 
economically feasible as a sulfur control method for some plants 
within a range of 1200 miles. The zone of equal trade-off appears 
to be located near the Mississippi River. 


8912 Sulfide removal process. Wheelock, K.S.; Aldridge, C.L. 
(to Exxon Research and Engineering Co.). US Patent 3,974,256. 
10 Aug 1976. Filed date 7 May 1974. 16p. 

Hydrogen sulfide and its precursors can be selectively 
sorbed from gas streams containing them by contacting the gas 
stream at elevated temperatures with a regenerable sorbent com- 
prising a supported or unsupported lanthanum or rare earth metal 
component. Subsequent to sorption, the sorbent may be desorbed 
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and regenerated by treatment with steam (desorption) and an ox- 
idizing gas (regeneration). The sorbent capacity may be increased 
by the use of alkali or alkaline earth metal components as 
promoters. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 8918, 8943 


8913 Flash hydrogenation of coal. Manowitz, B.; Steinberg, 
M.; Sheehan, T.V.; Winsche, W.E.; Raseman, C.J. (to Energy 
Research and Development Administration). US Patent 3,963,598. 
15 Jun 1976. Filed date 15 Oct 1974. 8p. 

PAT-APPL-S5 14,876. 

A process is described for the hydrogenation of coal com- 
prising the contacting of powdered coal with hydrogen in a rotat- 
ing fluidized bed reactor. A rotating fluidized bed reactor suitable 
for use in this process is also disclosed. The coal residence time in 
the reactor is limited to less than 5 seconds while the hydrogen 
contact time is not in excess of 0.2 seconds. 3 claims, 2 drawing 
figures. 


GASIFICATION 


REFER ALSO TO CITATION(S) 8962, 8997, 9002, 9003, 9004, 
9041, 9090, 9119, 9376, 9854, 10178 


8914 (CONF-750380—, pp 96-104) Federal coal 
program. Furlong, L.R. (Dept. of the Interior, Washington, DC). 
1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

The Project Independence Report, published by the Federal 
Energy Administration in November 1974, indicates that even with 
heavy reliance on conservation and a major shift to electric power, 
synthetics from coal and oil shale will be extremely important 
toward the end of the century. Of the fossil fuels, coal receives the 
greatest emphasis and the greatest funding. Coal is our most abun- 
dant fossil fuel. Although the conversion of coal into gas and liquid 
hydrocarbons is an old technology and relatively low-capacity 
commercial plants exist in various parts of the world, a high level 
of funding is needed to develop second and third generation coal 
technology that will effectively contribute to the United States 
energy base. An important component of the coal R and D pro- 
gram is gasification. The gasification program is described in 
detail. Clean synthetic fuels from coal can be cost effective if the 
price of oil remains high enough. Environmental constraints are 
not expected to impede the commercialization of new coal conver- 
sion technologies. The protection of the environment is built into 
each coal conversion technology and adds to the cost of producing 
synfuels. Resource and regulatory constraints of several types are 
described briefly. 


8915 (CONF-750380—, pp 105-119) Status of Burnham 
Coal Gasification Project. Moore, R. (El Paso Natural Gas Co., 
TX); Branan, C. 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

This paper describes El Paso’s Burnham Coal Gasification 
Project. It gives a history of the project to put this project into a 
time frame. The processing of coal is covered as well as some of 
the new technology which has been developed. Hopefully, con- 
struction of the project can begin in January 1976. Startup should 
begin fully two and one-half to three years later. This represents a 
total lead time of eight to nine years for this project which is 
needed to supply gas to an energy short economy. 


8916 (EPA—600/2-76-149, pp 67-81) Trace elements and 
major component balances around the SYTHANE PDU gasifier. 


Forney, A.J.; Haynes, W.P.; Gasior, S.J.; Kornosky, R.M.; Schmidt, 
C.E.; Sharkey, A.G. (Pittsburgh Energy Research Center). Jun 
1976. 


From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In ————- proceedings: environmental aspects of fuel 
conversion technology, II. 

A series of gasification tests were run in the SYNTHANE 
PDU gasifier in an attempt to define the distribution in the effluent 
streams of the trace elements that enter the gasifier in the coal. 
The feed coal and nongaseous products were analyzed for 65 trace 
elements. Results indicate most of the elements are found in the 
char and dusts with some specifically in the tars and waters. More 
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accurate methods of analysis are needed to make reasonable 
balances of the trace elements. 


8917 (EPA—600/2-76-149, pp 83-90) CO, acceptor process. 
Fink, C.; Curran, G.; Sudbury, J. (Conco Coal Development Co., 
Library, PA). Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion technology, II. 

Recent operation of the CO, Acceptor Process pilot plant 
has demonstrated that the gasifier product gas contains no detecta- 
ble amounts of tars, oils, phenols, or cyanides. Three key process 
advantages also have been confirmed: (1) suitable synthesis gas is 
made without the use of an oxygen plant, (2) no water-gas shift 
plant is required, and (3) gasifier product gas cleanup is simplified 
because the gas contains less H,S and CO, than in any other 

rocess. Significant progress has been made toward improving re- 
iability of plant operation. 


8918 (EPA—600/2-76-149, pp 91-103) Effluent considera- 
tions in coal gasification. Schora, F.C.; Fleming, D.K. (Inst. of Gas 
Tech., Chicago). Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion technology, II 

Several processes are being considered for the conversion of 
coal into high-Btu gas. The HIGAS Process now being developed 
at the pilot-plant level under ERDA/AGA funding, is the furthest 
advanced of these processes and has operated for extended periods 
on U.S. coals. The HIGAS Process is based on the utilization of 
high-pressure operation and close control of gas-solids contacting 
in three countercurrent stages. These operating conditions promote 
the direct production of methane within the gasifier, maximizing 
the process efficiency by utilizing the heat of methane formation 
directly within the gasifier, thereby minimizing heat requirements 
from other sources. Under the conditions of gasification, high 
yields of methane are achieved—nearly 70 percent of the feed 
product methane is produced in the gasifier. The operating condi- 
tions of the HIGAS reactor apparently also inhibit the production 
of tar and heavy liquids that are made in moving-bed gasifiers. 
Similarly, the conditions of operation tend to produce simple sulfur 
compounds, apparently by hydrocracking of the heavier sulfur 
complexes found in coal. Therefore, the HIGAS reactor generally 
tends to minimize the formation of materials that may be classed 
as pollutants. Depending upon the gas-processing train prior to 
final methanation, these potential pollutants can be reasonably 
well-controlled, and emissions from the facility can be held to 
reasonable limits. The exact quantities of such materials, which 
would be produced from various coals under consideration for 
gasification, remain to be established in the program. 


8919 (EPA—600/2-76-149, pp 105-115) BIGAS process. 
a V.D.; Brant, V.L. (Stearns—Roger, Inc., Denver). Jun 
1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion technology, II. 

Construction of a plant to pilot the BIGAS Coal Gasifica- 
tion Process is nearing completion. This plant is a grass roots plant 
processing coal through a Coal Preparation Unit and Gasifier, and 
carrying the gas through shift and methanation, producing a high 
Btu fuel gas product. An advantage of this process is the flexibility 
of the gasifier in that it could be made to handle many feed stocks 
and the relatively high yield of methane produced when directly 
gasifying coal. Where foreseeable in this new process, facilities 
have been provided to handle vapor emissions and liquid effluents, 
and to produce a sweet gas. Actual operation will provide more 
knowledge on solving environmental problems of BIGAS plants. 


8920 (EPA—600/2-76-149, pp 117-123) Winkler Process: a 
route to clean fuel from coal. Banchik, I.N. (Davy Powergas, Inc., 
Lakeland, FL). Jun 1976. 

From EPA es on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In A proceedings: environmental aspects of fuel 
conversion technology, II. 

The Winkler Process is a fluid bed, coal gasification process 
and has been in successful commercial service since its discovery 
by Dr. Fritz Winkler in the early 1920's. Davy Powergas is cur- 
rently updating the technology to adapt it to the conditions exist- 
ing in this country and to make it more economically attractive. 
This paper describes the technical features of the current version 
of the process and discusses many of its effects on the environ- 
ment. In addition, the economics of a large-scale fuel gas from 
coal facility are presented. 
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(EPA—600/2-76-149, pp 125-132) Pressurized, stirred, 
fixed-bed tion. Gillmore, D.W.;  Liberatore, A.J. 
(Morgantown Energy Research Center, WV). Jun 1976. 

From EPA ——— on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion technology, II. 

Morgantown Energy Research Center (MERC) of the Ener- 
gy ene and Development Administration (ERDA) has been 
operating a 42-in.-dia, pressurized, stirred, fixed-bed gasifier to 
define operating parameters for various coals and develop 
technology for commercial scale. Recently, emphasis has been 
focused on the detailed analysis of gaseous and liquid products and 
the current program reflects this objective. Some data are reported 
on the analysis of tar and gaseous constituents. 


8922 (EPA—600/2-76-149, pp 133-151) Westinghouse 
fluidized bed combined process: status of technology and en- 
vironmental considerations. Salvador, L.A.; Vidt, E.J., Holmgren, 
J.D. (Westinghouse Research Labs., Pittsburgh). Jun 1976. 

From EPA’ symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion technology, II. 

The conversion of coal to a clean, low Btu gas to fuel a 
combined-cycle power generation plant holds promise of being one 
of the most economic, efficient, and environmentally acceptable 
methods of utilizing coal resources to provide the nation’s energy 
needs. Westinghouse Electric Corp. as leader of a govern- 
ment/industry team is developing this power generation system 
utilizing a multiple-fluidized bed process for devolatilization, desul- 
furization, and gasification of coal to produce low-Btu fuel for a 
combined-cycle power generation package. The team is imple- 
menting one of the first totally integrated coal conversion pro- 
grams, from bench-scale to a complete coal to electric power ener- 
gy conversion package. The program is presently in the design and 
development phase. Bench-scale development activities are being 
performed in conjunction with the operation of a 1200 Ib/h 
process development unit (PDU) to evaluate process feasibility 
and operability. A conceptual design for full-scale generating plant 
has been completed. The testing has been directed toward a 
number of technical and environmental considerations including 
the behavior of high-sulfur, caking coals, ash removal and disposal, 
sulfur removal and disposal, control of combustion product ef- 
fluents, turbine protection, and product gas cleaning. Operation of 
the system to provide power in an efficient and environmentally 
acceptable way is feasible. 


8923 (EPA—600/2-76-149, pp 153-177) Role of gasifier 
variables in effluent and product gas production in the 


process 
Synthane Process. Massey, M.J.; Nakles, D.V.; Forney, A-J.; 
Haynes, W.P. (Carnegie—Mellon Univ., Pittsburgh). Jun 1976. 


From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion technology, II. 

During steam-oxygen gasification of coal by the Synthane 
Process and others, substantial quantities of foul condensate and 
sulfur-bearing char and tar are produced. Little is known quantita- 
tively either about steady state rates of production of various gasi- 
fier effluents or about the relative effects of process variables in 
coal gasification on the types and rates of their production. Utiliz- 
ing the Pittsburgh Energy Research Center’s (PERC) 4-in.-dia. 
Synthane gasifier, a series of 19 tests on North Dakota lignite were 
conducted to study quantitatively the nature of effluent production 
and the various gasifier process variables which affect it. Process 
variables, e.g., fresh coal heatup rate, product gas residence time, 
reaction temperature, and the extent of gas-solid contacting were 
varied by altering the fresh coal injection position within the gasifi- 
er. Among the major findings were: (1) effluent production rates, 
viz., quantities of hydrocarbon condensate and water-soluble con- 
taminants, vary significantly with time from gasifier startup to the 
attainment of steady state operation; (2) steady state effluent com- 
position and production rates are affected strongly by changes in 
coal injection geometry; (3) at least two mechanisms appear to be 
responsible for observed variations in the levels of production of 
various effluents; and (4) modified gasifier design offers at least a 
complement and quite possibly an alternative to large-scale con- 
ventional treatment of gasifier effluents. 


8924 (EPA—600/2-76-149, pp 241-251) Climatic effects on 
wastewater treatment. Klemetson, S.L. (North Dakota State Univ., 
Fargo, ND). Jun 1976. 
From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 
In Symposium proceedings: environmental aspects of con- 
version technology, Il. 
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The development of coal gasification process to produce 
synthetic natural gas (SNG) will create tential pollution 
problems. The sources of pollutants at the site and basic con- 
stituents of the waste streams are discussed. The wastewaters are 
generally treated in several _ physical, chemical, and biologi- 
cal treatment processes. e principal factors of the cli- 
mate—temperature, solar radiation, heating days, wind roses, 
precipitation, and snowfall, are discussed in their relationship to 
wastewater treatment processes. The effects of temperature varia- 
tions on the biological reaction rates, BOD, removals, and deten- 
tion time are presented. It was recommended that more concern 
be placed on the effect of climatic conditions on wastewater treat- 
ment design. 


8925 (EPA—600/2-76-149, pp 333-339) Sulfur emission con- 
trols for a coal gasification plant. Beychok, M.R. Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of con- 
version technology, II. 

Through a summary of the WESCO coal gasification pro- 
ject, an example of environmentally sound fuel conversion 
technology is presented. It is proposed that first generation gasifi- 
cation plants will be predominantly of the Lurgi type. The follow- 
ing recommendations are made concerning sulfur control regula- 
tions specific to coal gasification processes: the regulations should 
not be in terms of concentration; carbonyl sulfide emissions should 
not be excused (The regulations should include all sulfur species. ); 
the burning of coal, oil, and gas in the auxiliary steam boilers and 
superheaters is already covered by existing EPA regulations (The 
gasification plant regulations should not include those auxiliaries. ); 
and an acceptable and equitable regulation might be: The total 
emission of all sulfur species in all vents and stacks from a coal 
gasification plant (excluding any steam generation facilities) should 
not exceed 1.5 to 3.0 percent of the sulfur contained in the gasifier 
feedstock coal. 


8926 (EPA—600/2-76-149, pp 341-358) Low energy gas 
retrofit to industry. Ball, D.A. (Battelle Columbus Labs., Colum- 
bus, OH). Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of con- 
version technology, II. 

Low- or intermediate-energy gas from coal (with a heating 
value of 150 to 400 Btu/scf) is an alternate fuel for industries 
faced with reduced availability of natural gas and an uncertain fuel 
oil supply. Such a gas can be produced and cleaned of such con- 
taminants as particulates, sulfur, and nitrogen compounds using 
commercially available technology. A description is given of the 
conversion of two hypothetical industrial plants (a petroleum 
refinery, and a secondary steel mill) to onsite production of low- 
and intermediate-energy gas from coal as a source of process ener- 
gy. Specific gasifier and gas cleanup equipment requirements are 
discussed for the hypothetical plants, considering such factors as 
peak plant load, assumed coal source, and process and piping 
requirements. The possibility of utilizing existing plant piping and 
gas burners is discussed. General material and energy flows are 
presented. The potential environmental impact of conversion to 
gas from coal is also discussed in terms of emissions from both the 
gasification process and the combustion process. 


8927 (ER—75388-4) Valve development for coal gasification 
plants. review meeting: minutes and action items, September 
21, 1976. Miller, M.N. (Fairchild Industries, Inc., Manhattan 
Beach, Calif. (USA). Fairchild Stratos Div.). 24 Sep 1976. Con- 
tract E(49-18)-2356. 35p. Dep. NTIS $4.00. 

The design and mode of actuation of valves in coal gasifica- 
tion plants were discussed. These valves are intended to control 
the feed of produced coal, so packing of the coal may be a 
problem, abrasion may be a problem, thermal stresses may develop 
at high temperature, and life testing will certainly be needed. 
(LTN) 


8928 (PB—243405) Northern Great Plains resources pro- 
gram: possible development of water from Madison group and as- 
sociated rock in Powder River Basin, Montana—Wyoming. Swen- 
son, F.A. (Northern Great Plains Resources a Denver, 
Colo. (USA)). 1 Jul 1974. 35p. (NGPRP/CD—74/202). NTIS 
$3.75. 


The report presents an analysis of information on the 
Madison and associated water bearing strata underlying portions of 
Eastern Wyoming and Montana. The analyses indicates that there 
may be a potential for developing the deep ground water resource 
as a supply for coal conversion facilities. Maps are included which 
provide data on: (1) Depth to the water bearing strata; (2) the 
thickness of the Madison and associated water bearing strata; (3) 
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data on the total dissolved solids content of the water; and (4) the 
elevation to which water may rise in cased wells. An analysis of 
cost per acre foot is presented on nine locations cocmepeiaiiiie to 
—- power plants and synthetic natural gas conversion plants. 
Further research needs are listed. (GRA) 


8929 (PB—251823) Gasification/combined-cycle system for 
electric power generation. Final report. Truett, J.B. (Mitre Corp., 
McLean, Va. (USA)). Mar 1976. Contract EPA-68-01-3118. 5Op. 
(MTR—7176). NTIS $4.00. 

This report describes a type of gasification/combined cycle 
system being considered for construction by a consortium of Loui- 
siana cities that own electrical utility systems. The 115 KW system 
is expected to employ the Texaco Synthesis Gas Generation 
Process (TSGGP) to produce a fuel gas by partial oxidation of a 
hydrocarbon feedstock. The gas is cleaned to remove sulfur com- 
pounds, ash, and particulates, then burned as fuel for the gas tur- 
bine in a combined-cycle power system. The commercially-proven 
TSGGP —_—= accepts a large variety of hydrocarbons as feed- 
stocks. initial feedstock for this application is expected to be 
heavy petroleum residues, although the potential exists for utiliza- 
tion of coal and lignite. Other features of the proposed system in- 
clude (1) high thermal efficiency (relative to conventional steam 
generators) resulting in part from efficient recovery of thermal 
energy from the gasification of feedstock; and (2) extremely low 
levels of pollutants (SOx, NOx) in emissions to the atmosphere. 
The five participating municipalities have established a joint com- 
mission, ‘Louisiana Municipal Power Commission’ (LAMPCO), 
which has retained the services of bond counsel and investment 
banking firms, and is proceeding with plans to implement the 
proposed power generation facility. (GRA) 


8930 (SAND—76-0380) Underground coal _ gasification 
technology in the USSR. Dossey, J.L. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jul 1976. Contract E(29-1)-789. 106p. Dep. 
NTIS $5.45. 

Over forty years of available, translated Soviet literature on 
the technology of underground gasification of coal has been 
reviewed. During that period a large program was undertaken esti- 
mated cumulatively at over $2 billion U.S. dollars equivalent. 
Many underground gasification experiments were conducted in 
coals of rank from lignite to anthracite and in a variety of geologi- 
cal and hydrological conditions. Many difficult technical problems 
were solved and by methods which avoided underground labor. 
Theoretical and experimental investigations were made to define 
aerodynamic flow of the blast and combustion within the 
“‘channel.’’ Extensive development and experimentation enabled 
optimization of process variables as a function of coal type and 
conditions such that the calorific value of the produced gas, the 
process efficiency, and the percent of coal recovered are max- 
imized while production costs are minimized. Coping with inherent 
moisture in the coal and water inflow into the seam and evacua- 
tion of the product gas at an optimal location and temperature in 
the channel are most important. Instrumentation was developed to 
facilitate process control, including: burn front localization, chan- 
nel temperature measurement, and product gas analyses. Advanced 
developments include: aerodynamic means to direct the blast more 
directly at the burn front, heat exchangers at the eas withdrawal 
boreholes to enhance process efficiency, and recovery of by- 
products principally for use by agricultural consumers. Although it 
seems evident that much progress was made, it appears that the 
program was cut back several years ago without the construction 
of industrial size facilities. The author concludes that the cost of 
producing of low calorific value from underground gasifiers 
was not sufficiently attractive economically to the Soviets to war- 
rant further investment at that time. (LTN) 


8931 (SAND— 76-5781) Remote monitoring of an in situ coal 
gasification Beckham, L.W.; Bartel, L.C.; Seavey, R.W. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. Contract 
E(29-1)-789. 24p. (CONF-760817—4). Dep. NTIS $3.50. 

From 2. underground coal gasification symposium; Morgan- 
town, West Virginia, United States of America (USA) (10 Aug 
1976). 

Electrical resistivity, passive acoustic, and thermal measure- 
ments were made during Phase | of the Hanna II in-situ coal 
gasification experiment. The resistivity and acoustic techniques are 
under investigation for remote monitoring; the thermal measure- 
ments provide diagnostic information and the correlation to the 
process. Presented are: (1) the model for the electrical measure- 
ments which is derived from the nodal potentials in a resistance 
network chosen to represent the over-burden, coal seam and un- 
derburden as well as representative calculations where the 

resence of various wells is taken into account; (2) comparison of 
ield resistivity data and model calculations from which we deter- 
mine the path of the reaction zone; (3) models to determine the 
foci of discrete acoustic events based on compressional wave ar- 
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rival times; and (4) source locations for acoustic events durin 

gasification, which are in the overburden and are associated wit! 

subsidence and cracking over the gasified area. Correlations 
between the thermal data and the individual techniques result in a 
consistent picture of the overall gasification process. 


8932 (UCRL—S52085) In-situ coal ation flare: thermal 
and flow analysis. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 18 Jun 1976. Contract W-7405-Eng-48. 24p. 
Dep. NTIS $3.50. 

Calculations estimate the temperatures and gross flow 
characteristics of the production-gas flare stack to be used in the 
Hoe Creek In-situ Coal Gasification Experiment No. |. The tem- 
peratures are lowered somewhat by the expected presence of 10 to 
30 mole percent water vapor in the production-gas stream. In the 
range of heating values typical of wet production gas (2.98 to 5.21 
MJ/std m*, or 80 to 140 Btu/scf), heat loss is small enough that the 
gas will sustain combustion if the water is vaporized, and the 
resulting temperatures are not beyond the stack’s endurance. Some 
carbon-steel phase transitioning is expected to occur near the ends 
of the refractory hangers, but the problem should not be serious. 
An analysis of the pressure changes involved shows that the in- 
duced airflow is barely enough to ensure complete combustion of 
the production gases at the high production-gas flow rate of 1.42 
std m°/s (3000 scfm). Since the calculations used to analyze the 
flare apply to any internal flare design, the calculational details are 
fully described. 


8933 (UCRL—77627(Rev.2)) Numerical model of coal gasifi- 
cation in a packed bed. Winslow, A.M. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Sep 1976. Contract W- 
7405-ENG-48. 29p. (CONF-760801—S5). Dep. NTIS $4.00. 

From 16. international symposium on combustion; Cam- 
bridge, Massachusetts, United States of America (USA) (15 Aug 
1976). 

A one-dimensional time-dependent computational model 
has been developed as a pilot study for the multidimensional simu- 
lation of coal gasification in a packed bed, treated as a porous 
medium. Different gas and solid temperatures are used, and con- 
centrations of eight chemical species (N,, O., HO, H,, CH,, CO, 
CO,, tar), two forms of water (surface and interior), coal and char 
are followed in space and time. Numerical results obtained for 
gasification of a Wyoming subbituminous coal by a mixture of 
steam and oxygen show reasonable agreement with laboratory 
measurements. The numerical method retains all time derivatives 
and treats the nonlinear partial differential equations 4s an initial- 
value problem, using implicit methods which are capable of being 
extended to two or more space dimensions. 


8934 (UCRL-Trans—11155) Nomogram for determining the 
position of the fire face by the surveying method in underground 
coal gasification by the conditions of the Moscow basin. Rozenman, 
I.M.; Sazonov, V.A. Translated from Podzemn. Gazif. Uglei; No. 3, 
69-71(1957). 8p. Dep. NTIS $3.50. 

A nomographic method is presented as an aid in determin- 
ing the position of the fire face in underground gasification using 
the line of inflection of the ground subsidence trough as deter- 
mined from a number of ground level changes. (LTN) 


8935 (UCRL-Trans—11157) Possibility of using ultrasonic 
preventive logging under conditions of underground tion of 
coal. Puzyrev, P.F. Translated from Podzemn. Gazif. Uglei; No. 4, 
$5-58(1957). 12p. Dep. NTIS $3.50. 

Because of the ——— conditions of underground coal 
gasification, a directional borehole sunk along a coal seam must 
not enter either the roof or the floor of the seam over its entire 
length. This can be accomplished by using a device that makes 
possible monitoring of the location of the drill bit in the coal seam 
and timely reports to the surface that the drill bit is approaching 
the roof or floor of the coal seam. When such a signal is received 
at the surface steps to correct the borehole direction and to 

revent the bit from traveling outside the coal searh can be taken 
in a timely manner. At the present time no such device exists. The 
bit location is monitored by the penetration rate and by samples 
retrieved from the face.-After it is established that the bit has 
traveled outside the coal seam, the drilling tool is raised to the sur- 
face and — are taken to correct the direction of the borehole. 
After several attempts to develop such a device, a feasibility study 
suggested that an ultrasonic method should work. The various 
components needed, pulse operation, and the frequency charac- 
teristics required, etc. are considered. The conclusion is that ‘’the 
development of such an instrument is possible and should not 
cause designers any particular difficulty.’’ (LTN) 


8936 (UCRL-Trans—11135) Leveling rod for direct reading 
of height above sea level. Sazonov, V.A. Translated from Podzemn. 
Gazif. Uglei; No. 2, 76-78( 1958). 10p. Dep. NTIS $3.50. 
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Precise level measurements over an area before and after 
gasification are helpful in determining the course of the gasifica- 
tion as interpreted from ground subsidence changes. A special 
level measuring rod with movable scales is suggested as a means of 
minimizing the calculations involved for the many points required. 
Essentially the scales are moved each time the rod is moved to a 
different site so the levels required are read directly. (LTN) 


8937 (UCRL-Trans—11078) Investigation of a gasified space 
by core sampling at experimental gasifier No. 3 of the Moscow-re- 
gion underground-gasification station. Babkin, V.G. Translated 
from Podzemn. Gazif. Uglei; No. 2, 21-25(1958). 16p. Dep. NTIS 
$3.50. 

The investigation of gasified areas by underground mining 
methods is expensive, requires considerable time and cannot be 
used under the geological conditions existing in the Moscow basin. 
The method of drilling boreholes and examining the cores was 
used as a less expensive method and the results are reported. It 
was found that over 50 percent of the coal deposit had been 
gasified over the full seam thickness, while the remainder was only 
partially gasified. The gasified space was filled with deformed roof 
rock and cinder. Othér results are mentioned. (LTN) 


8938 (UCRL-Trans—11130) Effect of the blast flow rate on 
the displacement of the zones in the linking stage during un- 
derground tion. Pitkin, R.N. Translated from Podzemn. 
Gazif. Uglei; No. 1, 30-35(1959). 19p. Dep. NTIS $3.50. 

The problem of linking boreholes for gasification by inject- 
ing an air blast at one hole and igniting the coal at another is 
discussed based on the results of experiments in slit shaped chan- 
nels of 0.5, 1.0, 3.0 and 10.0 mm. As a resu't of thermal conduc- 
tivity artd radiation, the gasification zone moves toward the air 
blast. At first it moves faster with increasing air blast velocity and 
greater slit width (indications were that the rate decreased for still 
larger widths); above a certain blast velocity the rate of movement 
is constant over a considerable range of velocities. The gasification 
zone is moved faster the higher the temperature. In comparing the 
experimental results with actual hole linking data, it was concluded 
that the limiting blast flow had not yet been encountered in prac- 
tice. The benefits of increasing channel width by hydraulic fractur- 
ing are obvious. (LTN) 


8939 168th national meeting of the American Chemical 
Society, Division of Fuel Chemistry. Atlantic City, New Jersey, Sep- 
tember 8—13, 1974. Volume 19, No. 3. Field, J.H.; Eddinger, R.T. 
Ann Arbor, MI; Xerox University Microfilms (1974). 217p. 
(CONF-740955—P4 ). $7.00. 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

Ten papers are included for which separate abstracts and in- 
dexing were prepared. (EJH) 


8940 Influence of certain reaction parameters on methanation 
of coal gas to SNG. Eisenlohr, K.H. (Lurgi Mineraloeltechnik 
GmbH, Frankfurt); Moeller, F.W.; Dry, M. Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 19: No. 3, 1-9( 1974). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P4. 

Methanation of coal gas to specification grade substitute 
natural gas (SNG) has been investigated in bench-scale tests and in 
a semi-commercial pilot plant. The latter plant has been operated 
with coal gas, which has been generated in a commercial LURGI 
pressure gasification plant and purified in a commercial Rectisol 
unit. Thus the overall scheme for SNG from coal has been demon- 
strated. Besides a long-term test run of 4000 hours, to evaluate a 
catalyst lifetime of over 16,000 hours (2 years) in a commercial 
plant, a number of tests have been performed to establish the in- 
fluence of certain reaction parameters on methanation of CO rich 
synthesis gas. The influence of feed gas composition, e.g., H,/CO- 
ratio, CO,-content, trace components, and catalyst poisons, have 
been investigated and are discussed. Catalyst activity and catalyst 
deactivation of two different catalysts have been determined under 
different operating conditions. The effect of steam in the reactor 
feed gas and of operating temperature on catalyst activity and 
catalyst deactivation have been evaluated by standard synthesis 
tests and by measurements of H,-adsorption and nickel crystillite 
size. 


8941 RMProcess. White, G.A.; Roszkowski, T.R.; Stanbridge, 
D.W. (Ralph M. Parsons Co., Pasadena, CA). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 19: No. 3, 57-69( 1974). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P4. 

The RMProcess is a methanation scheme which catalytically 
converts mixtures of carbon oxides to methane at high tempera- 
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tures without recycle. Synthesis gas mixtures containing less than | 
percent methane and as much as 50 vol. percent carbon monoxide 
on a dry basis have been successfully methanated for extended 
periods of time at temperatures up to 1500°F. The process consists 
of directing syngas mixed with steam over methanation catal 
contained in a series of adiabatic fixed bed reactors at progressive- 
ly lower temperatures. Shift conversion occurs simultaneously with 
methanation, eliminating the need for any pretreatment to achieve 
a stoichiometric feedstock mix and permitting removal of carbon 
dioxide in a single stage. Carbon formation is avoided completely 
by the use of steam and by operating at high temperatures. 
Catalyst sintering is avoided by using catalyst formulations com- 
mercially demonstrated for many years in methane reformers. This 
methanation process was developed to allow direct handling of 
gases high in CO content, such as those generated by or 
heavy oil gasification, from atmospheric pressure to over 1000 
psig. Texaco has joined with Parsons in a continuing development 
fe. mary including current operation of a demonstration pilot plant 
located in Montebello, California. 


8942 Formulation and o of methanation catalysts. 
Bridger, G.W.; Woodward, C. (Imperial Chemical Industries Ltd., 
Billingham, Eng.). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: 
No. 3, 105-116( 1974). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P4. 

The basic requirements for a satisfactory nickel methanation 
catalyst are ease of reducibility, activity, and stability. Plant 
designs usually require the catalyst to be reduced at no higher than 
reactor operating temperature. High activity is associated with high 
nickel surface area and stability is obtained by maximizing strength 
and resistance to poisoning and sintering. Some of the factors in 
the formulation and method of manufacture of the catalyst which 
affect these properties are discussed. In particular the extent to 
which nickel-containing solid solutions are formed is an important 
factor. During plant operation it is advantageous in planning shut- 
downs and catalyst replacements to be able to predict the future 
useful life of a catalyst charge. A technique is described for moni- 
toring the temperature profile in the catalyst bed. From this, the 
depth of unused catalyst remaining, after attainment of design exit 
conditions, can be determined graphically. From a study of the his- 
tory of the catalyst charge, its probable future useful life can then 
be predicted. 


8943 Fuel chemistry 1940—1960. Batchelder, H.R.; Nelson, 
H.W. (Battelle Memorial Inst., Columbus, OH). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 19: No. 3, 162-177( 1974). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P4. 

As a part of the program on '’Fuel Chemistry—Mid-Century 
Perspective,’ this paper deals with the chemistry and engineering 
related to fuels in the period 1941 to 1960. The state of the U. S. 
and of the world with respect to fuels production and reserves are 
reviewed to establish the ambiance in which fuels work was un- 
dertaken, and the motivation for such work. Research and 
development of the gasification of coal, purification of the snythes- 
is gas, developments in the Fischer-Tropsch synthesis and the high 
pressure hydrogenation of coal are reviewed and discussed. Studies 
of the structure and reactions of coal, the thermodynamics and 
kinetics of reactions involved in the conversion of coal are also 
covered insofar as they related to the development work. The 
discovery of large reserves of petroleum and natural gas in the 
Middle East reduced the urgency of this work and efforts during 
the late fifties were sharply curtailed. 


8944 Advances in fuel chemistry 1961—1974. Mills, G.A. 
(Office of Coal Research, Washington, DC). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 19: No. 3, 178-199( 1974). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P4. 

While major changes occurred in the amounts (50 percent 
increase), the greatest change was in character of fuels technology. 
A turnaround to a deficit supply of gas and oil brought new at- 
titudes. New environmental concern caused major —. e.g., 
switch from coal for electricity. While nuclear grew tenfold, less 
than two percent of U. S. energy was nuclear in 1974. Two major 
breakthroughs in petroleum refining were use of molecular sieves 
and bimetallic reforming catalysts. Hydroprocessing advanced to 
include petroleum residua. Petrochemical changes were many, €.g., 
products by pyrolysis and use of neous catalysts. Research 
for conversion of coal to clean gas and liquid fuels took a quantum 
jump—seven large pilot plants were constructed to test new 
technology. Focus was on sulfur reduction chemistry, catalysis and 
engineering. Production of fuels from Athabasca tar sands began. 
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Oil shale technol included in situ retorting, molecular structure 
studies, and upgrading of products. Related fuel chemistry was also 
important—combustion to minimize pollutants and also stack gas 
scrubbing. 


8945 Alternate —_~ fuels from coal. Parker, J.D. 

(Oklahoma State Univ., Stillwater). pp 3.1-3.14 of In Frontiers of 
wer technology conference. Stillwater, OK; Oklahoma State 
niv. (1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 

It rs that it is technologically feasible to manufacture 
gas or liquid fuels from coal. Commercially proven processes have 
been developed; and better, second generation processes are being 
tested and proven. Electric utilities should benefit mostly from 
developments in low-BTU gasification for use in coal conversion 
processes with combined cycles. Mixing of low-BTU fuel. with 
natural gas might be a desirable way to stretch present fuel sup- 
plies. Liquid fuels from coals are particularly appealing because of 
their storage and transport capabilities. 


8946 Numerical simulation of mass and energy transfer in the 
Longwall process of underground gasification of coal. Sawyer, 
W.K.; Shuck, L.Z. pp 355-370 of In Fourth SPE symposium on nu- 
merical simulation of reservoir performance. New York; American 
Inst. of Mining, Metallurgical, and Petroleum Engineers, Inc. 
(1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

To mathematically describe the Longwall generator process 
of underground coal gasification the coalbed is considered as solid 
carbon with a system of vertical micro-fissures along which com- 
bustion reactions occur. Mass and energy balances for the solid 
and gas phases and a mass balance for each hydrocarbon com- 
ponent are derived. Two overall reactions are considered resulting 
in seven coupled, nonlinear partial differential equations. The pri- 
mary mechanisms of heat transfer are conduction in the solid 
phase and convection in the gas phase. Also, convective transfer 
between the two phases along the fissure walls, expansion of the 
fissure system and effective Darcy permeability as a function of 
distance and time, and temperature-dependent reaction rates are 
considered. The equations are written in implicit finite-difference 
form and solved stepwise in one dimension by direct methods with 
systematic updating of coefficients. Solutions are obtained for the 
solid and gas temperature, total gas density, and mole fractions of 
oxygen, carbon dioxide, and carbon monoxide as functions of 
distance and time. Boundary conditions include input and output 
pressures, inlet gas and/or solid temperatures, and inlet oxygen 
concentration. Typical sets of ee and gas component 
concentrations along the generator length are shown. Curves are 
shown indicating the effect of the dimensions of the seam and the 
applied pressure gradient on the energy content of the output gas. 
Also the subsurface energy conversion efficiency is discussed. 


8947 Oxidation of coal—water slurry feed to hydrogasifier. 
Lee, B.S. (to Energy Research and Development Administration). 
US Patent 3,957,460. 18 May 1976. Filed date 9 Sep 1975. 6p. 

PAT-APPL-61 1,780. 

An aqueous coal slurry is preheated, subjected to partial ox- 
idation and vaporization by injection of high pressure oxygen and 
is introduced into a top section of a hydrogasifier in direct contact 
with hot methane-containing effluent gases where vaporization of 
the slurry is completed. The resulting solids are reacted in the 
hydrogasifier and the combined gases and vapors are withdrawn 
and subjected to purification and methanation to provide pipeline 
gas. The amount of oxygen injected into the slurry is controlled to 
provide the proper thermal balance whereby all of the water in the 
slurry can be evaporated in contact with the hot effluent gases 
from the hydrogasifier. 7 claims, | drawing figure. 


8948 (ERDA-tr—179) Feasibility study of in situ coal gasifi- 
cation. Pirklbauer, S.M. 30 Jun 1976. Translation of Austria re- 
port. 20p. Dep. NTIS $3.50. 

An extensive program of exploration is being carried out in 
Austria with the goal of opening up new seams in coal-bearing 
areas in order for a more intense utilization of domestic energy 
reserves. The new technology of underground gasification could 
become a feasible and even an economically advantageous alterna- 
tive. The research findings published in this special area in the last 
few years in the United States have caused a number of mining 
countries likewise to commence investigations of this type. A 
proposal was worked out concerning acquisition of the most recent 
status of underground gasification in the United States. The status 
of the technology of underground gasification is described on the 
basis of a two-week study trip through the USA. 
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8949 Apparatus and method for methanation. Schultz, T.J.; 
Hemsath, K.H. (to Midland-Ross Corp.). US Patent 3,970,435. 20 
Jul 1976. Filed date 27 Mar 1975. 12p. 

An improved process and apparatus for upgrading coal gas 
to methane is provided by a simple and efficient methanator com- 
prising an open-ended enclosure submersed within a liquid bath 
and carrying a catalytic insert having increasing degrees of con- 
trolled reactivity which the said gas contacts as the gas travels 
through the enclosure. In the presence of the catalyst, heat is 
generated from the methanation reaction at a controlled rate and 
substantially dissipated by the liquid bath, so that substantially all 
the gaseous reductants, CO and H,, are reacted to methane at a 
relatively low controlled temperature. 


8950 Gas producer arra its. Livermore, G.S.V. US 
Patent 3,970,436. 20 Jul 1976. Priority date 20 Aug 1974, South 
Africa. 4p. 

A steam generating system for a gas producer of the type 
including a combustion chamber and an annular water jacket sur- 
rounding the chamber is disclosed characterized in that the upper 
part of the jacket is of larger diameter than the lower part thereof, 
the lower part being heated through substantially direct contact 
with the combustion chamber and the upper part being insulated 
from the chamber preferably by means of a skin of fire bricks or 
the like; an open upwardly directed vent pipe communicating with 
the lower part of jacket; and a steam exhaust line communicating 
with the upper part of the jacket. The system also includes a ven- 
turi arrangement for introducing the generated steam to the air 
blast as well as a safety valve in the steam line which is adapted to 
respond to temperature changes in the air blast. 


8951 (UCRL-Trans—11153) Gas filtration in a coal bed 
(concerning leaks of gas and blast in the underground gasification of 
coal beds). Charnyi, 1.A. Translated from Izv. Akad. Nauk SSSR, 
Otd. Tekh. Nauk; No. 2, 131-141(Aug 1976). 16p. Dep. NTIS 
$3.50. 

Mathematical formulas are given for calculating the air flow 
between two or more boreholes drilled into a coal seam. Assump- 
tions are: Darcy’s law, homogeneous porous medium of constant 
thickness and (for steady flow) an incompressible fluid. With these 
assumptions, well-known solutions are available. Methods of allow- 
ing for leakage are given. With only 2 holes and the above assump- 
tions, the percent leakage is determined only by the location of the 
holes, dimensions of the bed, and bottom hole pressures, but not 
by the physical constants of the bed or the gas. Leakage may be 
reduced to some degree if a vacuum is produced in the drain hole. 
The calculations are extended to include simple arrays of holes 
and to the calculation of bed permeability from observed flow 
data. The calculations pertain to the case of an isotropic bed, but 
in an actual gasification, there is formed between the holes a petal- 
shaped burnout zone with a permeability higher than the bed. 
Therefore, the principal gas flow tends toward the zone of in- 
creased permeability, and the actual leaks should be smaller than 
in a homogeneous isotropic bed. Thus, the above calculation 
should give the upper limit of the leaks, which will actually be 
smaller if leaks through the overlying rocks are neglected. (LTN) 


8952 Coal processing: Coalcon's demonstration plant for clean 
fuels. Morgan, W.D. (Union Carbide Corp., Tonawanda, NY). 
Chem. Eng. Prog.; 72: No. 8, 64-65( Aug 1976). 

The complete manuscript of 62 pages may be obtained for 
$9.00 (U.S. prepaid only) by writing AIChE Publications Dept., 
345 E. 47th St., New York, N.Y. 10017. Foreign add $4.00, pre- 
paid only. Request MS No. 7944. Lib. Ref. No. 68A. 

Process economics for Coalcon’s clean boiler fuels from 
coal demonstration plant show that the final minimum selling 
prices of the fuels from this process vary from $2.07 to 
$2.80/million Btu. The higher figure was derived using the 
discounted cash flow method, while the lower figure assumes a 
debt : equity method of financing. The conceptual design for the 
plant is divided into five main areas: coal preparation, hydrocar- 
bonization reactor, reactor product cooling and liquids separation, 
gas processing, and hydrogen generation. Ancillary equipment in- 
cludes char combustion/steam generation, sulfur processing, pollu- 
tion abatement, and utilities (power, cooling water, etc. ). 


8953 Coal processing: oil/gas plant design criteria. O'Hara, 
J.B.; Hervey, G.H.; Fass, S.M.; Mills, E.A. (Ralph M. Parsons Co., 
Pasadena, CA). Chem. Eng. Prog.; 72: No. 8, 78-79( Aug 1976). 

The complete manuscript of 32 eee may be obtained for 
$6.00 (U.S. prepaid only) by writing AIChE Publications Dept., 
345 E. 47th St., New York, N.Y. 10017. Foreign add $2.50, pre- 
paid only. Request MS No. 7942. Lib. Ref. No. 68A. 

A conceptual design and economic evaluation for a com- 
mercial scale oil/gas coal conversion complex, being developed by 
Ralph M. Parsons Co., is one of several designs to be completed 
under contract to the Energy Research and Development Adminis- 
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tration (ERDA). The oil/gas concept recognizes that methane and 
other light hydrocarbons are produced both in coal liquefaction 
and gasification. It uses appropriate gasification and liquefaction 
— to produce significant amounts of substitute natural gas 
( ). 


8954 Conversion of coal to high octane gasoline. Garwood, 
W.E.; Jacob, S.M.; Kuo, J.C.; Wise, J.J. (to Mobil Oil Corp.). US 
Patent 3,972,958. 3 Aug 1976. Filed date 8 Apr 1975. 10p. 

An integrated process is described for converting coal to 
high octane gasoline by gasifying the coal in such manner as to 
form a gas comprising carbon oxides, hydrogen, and methane; con- 
tacting this gas in one or a series of steps with one or a series of 
catalysts, respectively comprising a special high silica to alumina 
ratio zeolite; converting the carbon oxides and hydrogen by such 
contact to a product comprising water, high octane aromatic 
gasoline and light hydrocarbon gases; alkylating the C,; and C, 
olefins with the isobutane in the light gases to produce alkylate 
gasoline; admixing the aromatic and alkylate gasoline; and subject- 
ing the C,-portion of the product to steam reforming whereby ad- 
ditional synthesis gas to be admixed with the gas produced by coal 
gasification is formed. 


8955 Extraction of hydrocarbons in situ from underground 
hydrocarbon its. Fisher, S.T.; Fisher, C.B. (to Energy 
Research and Development Administration). US Patent 3,972,372. 
3 Aug 1976. Filed date 10 Mar 1975. 10p. 

A method of extracting hydrocarbons in situ from an un- 
derground hydrocarbon deposit (such as petroleum or lignite). A 
selected part of the deposit is heated by electrical induction to 
temperatures high enough to drive off hydrocarbon fractions as 
gases or vapors, which are then collected. The deposit may be 
heated through a coking and cracking stage. The electrical induc- 
tion heating is conveniently effected by passing alternating current 
through a conductive path encompassing that part of the deposit to 
be heated. 


LIQUEFACTION 


REFER ALSO TO CITATION(S) 8913, 8939, 8944, 8945, 8952, 
8953, 8954, 8966, 8997, 9004, 9041, 9134, 9138, 9854, 10178 


8956 (CONF-750380—, pp 36-38) Fundamental ther- 
modynamic and transport y studies needed for gas 
processing technology in synthetic oil production. Kobayashi, R. 
(Rice Univ., Houston, TX); Chao, K.C. 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

Relating process needs for coal liquefaction to information 
requirements is discussed. (MCG) 


(EPA—600/2-76-149, pp 179-182) Environmental 
aspects of SYNTHOIL process for converting coal to liquid fuels. 
Akhtar, S.; Friedman, S.; Yavorsky, P.M. (Pittsburgh Energy 
Research Center). Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion technology, II. 

SYNTHOIL process converts high-sulfur coals to low-sulfur, 
low-ash liquid fuels. A slurry of coal in recycle oil is reacted with 
hydrogen in the presence of Co-Mo/SiO,-Al,O, catalyst in a turbu- 
lent-flow, packed-bed reactor at 450°C and 2,000-4,000 psi. Thus, 
coal is converted to liquid hydrocarbons and sulfur is eliminated as 
H,S gas. The liquids and unreacted solids are separated from the 
= and centrifuged to obtain a low-sulfur, low-ash liquid fuel. 

imarily designed for the conversion of coal to a utility fuel, the 
process is easily adaptable to the production of distillate fuels if 
the economics justify. The results of a study of the environmental 
aspects of the SYNTHOIL process are reviewed and a quantitative 
estimate of the effluents from a 75,000 bbi/day SYNTHOIL plant 
operating on a high-sulfur coal are presented. 


8958 (FE—2031-5) Chemistry and structure of coal-derived 
asphaltenes, Phase II. progress report, July—September 
1976. Yen, T.F. (California Univ., Los — (USA)). 1976. 
Contract E(49-18)-2031. 32p. Dep. NTIS $4.00. 

Additional elemental analyses and molecular weight deter- 
minations have been carried out on the various components of the 
solvent fractionated coal liquids from the three direct general 
processes for coal liquefaction. The atomic C/H ratios are found to 
increase in the direction carboid greater than asphaltene greater 
than coal. Completed chromatography of asphaltenes on silica gel 
and Amberlyst-15 indicates that basic and non-basic asphaltene 
components may be separated into two major fractions by this 
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method. This offers an alternative to the use of dry HCl which may 
introduce chlorine chemically into at least one of the separated 
components. A preliminary correlation has been observed between 
the color index, I, and the number of aromatic carbons per 
average molecule of asphaltene and carboid. Carbon aromaticity 
values, f/sub a/, determined directly by the "C-NMR method have 
been found to be 0.07 +- 0.01 higher than those previously deter- 
mined by the x-ray method for asphaltenes. Mass spectroscopy at 
16 and 70 eV has been used to obtain spectra believed to 
re nt the envelope of asphaltene parent peaks, and the en- 
ve of asphaltene fragment peaks formed by either a-or B 
elimination with the latter predominant. 


8959 (NP—21120) Overseas research on the production of oil 
from coal. Report No. 4. Walker, B.V. (New Zealand Energy 
Research and Development Committee, Auckland). Apr 1975. 
34p. Dep. NTIS (US Sales Only) $4.00. 

This is a report of the results of overseas travel carried out 
between 12 October and 5 December 1974. The primary objective 
was to assess current developments in ‘oil from coal’ technology 
and their applicability to New Zealand conditions. This assessment 
is being used to determine the extent of future New Zealand 
research in the field of ‘oil from coal’. The status of the various 
liquefaction processes is summarized and recommendations for 
New Zealand research activity are given. Details of liquefaction 
technology, engineering problems and economics and notes of 
visits to various research establishments are given. The net result is 
a rather good summary of the status of the various processes and 
= = liquefaction research in the various countries visited as of 
this date. 


8960 Solvent refining of coal: a progress . Huffman, 
E.L. (Southern Services, Inc., Birmingham, AL). pp 2.1-2.8 of In 
Frontiers of power technology conference. Stillwater, OK; 
Oklahoma State Univ. (1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 

In order for power plants to burn much eastern U.S. high- 
sulfur high-ash coal in an environmentally acceptable way, either 
the coal must be cleaned prior to combustion or the flue gas must 
be cleaned after combustion. The solvent refining process is a most 
promising option for making clean fuel from coal. Results of a 
pilot plant project by the Edison Electric Institute and the 
Southern Co. are reported. Solvent refined coal has a heating 
value of about 16,000 Btu per pound, an ash content of less than 
0.15 percent, and a sulfur content of less than 0.9 percent. The 
properties are generally independent of the type of coal fed to the 
process. The product can be used directly as a hot viscous liquid 
or it can be cooled and solidified for easier handling and storage. 
Although reliable costs cannot yet be made for commercial 
production, it appears that the SRC process will be competitive 
with flue gas processing and less expensive than some competing 
processes for converting raw coal into a clean fuel because it 
requires less hydrogen, less capital and operating expense (due to 
less severe conditions), and requires no catalyst. With such clean 
fuel, a number of other economies related to power plant con- 
struction are possible and are listed. Pilot plant results of varying 
Operating pressure, temperature, feed rate, mineral separation 
processes, etc. are reported. Some problems occurred with pumps 
and valves. (LTN) 


8961 Coal-anthracene oil slurry liquefied with carbon monox- 
ide and barium-promoted catalysts. Pitchford, A.C. (to Phillips 
Petroleum Co.). US Patent 3,930,984. 6 Jan 1976. Filed date 6 
Nov 1972. 12p. 

A heavy hydrocarbon feedstock is upgraded by at least one 

of the processes of desulfurization, decreasing carbon residues, in- 
creasing API gravity, and liquefaction of solid feedstock by react- 
ing the feedstock at elevated temperature and pressure in the 
presence of carbon monoxide and in the presence of a catalytically 
active metal. In one embodiment the active metallic catalyst is as- 
sociated with minor amounts of alkali or alkaline earth metals to 
minimize promotion of cracking side reactions. In a preferred em- 
bodiment a heavy hydrocarbon feedstock is wu d in the 
presence of the catalyst system formed from a barium salt which 
has been deposited on cobalt molybdate dispersed on an alumina 
support. 
8962 Coal : Fischer—Tropsch design criteria. 
O'Hara, J.B.; Bela, A.; Jentz, N.E.; Khaderi, S.K. (Ralph M. Par- 
sons Co., Pasadena, CA). Chem. Eng. Prog.; 72: No. 8, 65-67( Aug 
1976). 

The complete manuscript of 23 es may be obtained for 
$5.00 (U.S. prepaid only) by writing AIChE Publications Dept., 
345 E. 47th St., New York, N.Y. 10017. Foreign add $2.50, pre- 
paid only. Request MS No. 7945. Lib. Ref. No. 68A. 
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Principal elements of a multi-product Fischer-Tropsch com- 
plex are illustrated. The complex oil commie the following units: a 
coal mine, a coal preparation plant, a steam-oxygen coal gasifica- 
tion plant, gas purification facilities, sulfur production facilities, a 
Fischer-Tropsch synthesis unit, a liquid products 
recovery/separation section, as well as SNG production, utilities 
production and distribution, ancillaries, and support facilities. 
Major gasification technologies were reviewed and analyzed. The 
plan is to use slagging, medium pressure, entrainment gasification 
for this conceptual design. Particular attention is being paid to 
design factors required to achieve high unit capacity, such as 
kinetic and heat transfer factors. 


8963 Coal processing: operation of the SRC pilot plant. 
Pastor, G.R.; Keetley, D.J.; Naylor, J.D. (Pittsburgh and Midway 
Coal Mining Co., DuPont, WA). Chem. Eng. Prog.; 72: No. 8, 67- 
68(Aug 1976). 

A solvent refined coal (SRC) pilot plant with a design 
capacity of 50 ton/day has been operating successfully since 1974 
at North Fort Lewis, Wash., providing a good deal of useful data 
on the operation of this process. Since startup the plant has been 
operated with three primary objectives: (1) to demonstrate and 
maintain mechanical integrity and operability of all process units, 
(2) to gather material, balance and process operating data, and (3) 
to produce sufficient quantities of products for evaluation and test- 
ing. The entire plant has been operated successfully and reliably 
over a wide range of conditions and at coal rates from 50 to 130 
percent of design. Almost all process and mechanical problems en- 
countered to date have been those associated with slurry handling 
and transport relative to the unit operations of fluid flow, momen- 
tum transfer, solids separation, and heat transfer in process streams 
containing solids. Generally, it appears from the foregoing ex- 
perience that the SRC pilot plant can attain an on-stream operat- 
ing factor between 80 and 90 percent. As a result of the process 
variables studies, conditions have been found which allow for 
production of recycle solvent in excess of that necessary for 
process operation. Also it has been shown that SRC, the principal 
product of the process, can be produced in a form low in sulfur. 
and ash. 


SOLVENT EXTRACTION 
REFER ALSO TO CITATION(S) 8944, 8958 


8964 (EPA—600/2-76-149, pp 183-190) Environmental 
aspects of the SRC process. Perrussel, R.E.; Hubis, W.; Reavis, J.L. 
(Pittsburgh and Midway Coal Mining Co.). Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion technology, II. 

The prime purpose of the Solvent Refined Coal (SRC) 
process is to produce a clean, low-ash, low-sulfur solid fuel from 
high-ash and/or high-sulfur coals of various ranks for use in sta- 
tionary combustion systems. This paper presents an overview of 
the SRC process and its associated environmental problems. Some 
of the topics discussed are: The process description, plant site, 
baseline and proposed environmental studies, fugitive particulates 
and vapors, process waste disposal system, trace elements pro- 
grams and sulfur plant. SRC pollution problems are similar to 
those faced by other industries and can be handled adequately 
with existing technology to meet environmental standards. 


8965 (PB—243875) Solvent refining of Illinois No. 6 and 
No. 8 coals. Final report. Johanson, E. (Hydrocarbon 
Research, Inc., Trenton, N.J. (USA)). Jun 1975. 90p. NTIS $4.75. 
A discussion is presented on three continuous bench unit 
runs that provided results of the effect of backmixing in the con- 
tactor during SRC operations. The test program was carried out in 
a continuous bench-scale pilot unit. The simulation of backmixing 
was achieved by recycling unmodified hot reactor slurry directly 
from the reactor outlet to the reactor inlet without depressurizing 
the stream. The amount of internal recycle ranged from 17 to 25 
times the feed slurry. 


8966 (PB—243893) Sulfur and nitrogen balances in the sol- 
vent ‘efined coal Environmental technology se- 
ries (final). Wright, C.H. (Pittsburg and Midway Coal Mining Co., 
Merriam, Kans. (USA)). Jan 1975. Contract DI-14-01-0001-496. 
150p. NTIS $5.75. 

Prepared in cooperation with Office of Coal Research, 
Washington, D.C. 

Results are given of an exact elemental balance study of the 
Solvent Refined Coal (SRC) process that was conducted with the 
Laboratory reactor to determine the fate of sulfur and nitrogen in 
the SRC process. The work was performed in late 1972 as part of 
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a normal experiment with Kentucky No. 9 high volatile B bitu- 
minouius coal and a blend of processed anthracene oils under 
1000 psig hydrogen pressure. A variety of technique studies had 
been made in preparation, such as investigation of the effects of 
sample size on analysis and methods of handling all samples of 
input and output material for maximum recovery and representa- 
tive composition. Accounting for carbon and hydrogen was accu- 
rate, for sulfur good, and for nitrogen poor. A detailed comparison 
of conventional Kjeldahl and Dumas analytical results for nitrogen 
in coal and solid products revealed that input nitrogen is not fully 
reported by Kjeldahl and that sample size affects nitrogen results 
reported by Dumas. Nitrogen analysis needs further investigation. 
The study forced review of sampling and handling techniques as 
well, with salutary results in laboratory work. 


BY-PRODUCTS 
REFER ALSO TO CITATION(S) 8975, 9000 


8967 (TID—27156) Economic feasibility study: fuel grade 
methanol from coal. McGeorge, A. (Du Pont de Nemours (E.I.) 
and Co., Wilmington, Del. (USA). Research and Development 
Div.). 1976. Contract PO-WA-76-18. 61p. Dep. NTIS $4.50. 

A plant to make fuel grade methanol from coal based on 
Texaco partial oxidation pressure gasifiers and low pressure 
methanol synthesis is described. A nominal plant size of 5,000 T/D 
was selected to take advantage of scale in minimizing unit invest- 
ment. The plant would consume 8,702 tons of high sulfur bitu- 
minous coal per stream day and is estimated to cost $805MM 
based on a location in the vicinity of Pittsburgh and startup in 
early 1983. The composition chosen in this study (95.1% 
methanol, 4.8% water, 0.1% higher alcohols) is a compromise 
between minimum production costs (unpurified crude methanol 
from the synthesis unit) and minimum shipping costs per Btu 
(essentially no water). Several economic cases were evaluated to 
estimate the selling price required to produce selected returns on 
investment. The results are listed and the selling price F.O.B. the 
plant for the most favorable case is $10.00/MM Btu. This is a very 
high price for a fuel compared to current projections for alterna- 
tive fuels, and reflects the low Btu value of methanol relative to 
hydrocarbons. The process is capital intensive and thus is sensitive 
to plant investment but relatively insensitive to coal price. The 
financing method is important because of the capital intensive na- 
ture of the process. Shipping and distribution costs, assuming a mix 
of tank wagons, tank cars, unit trains and terminals, were esti- 
mated to be about 11 cents/gal. (This is equivalent: to $1.75/MM 
Btu.) 


PROPERTIES 


REFER ALSO TO CITATION(S) 8899, 8923, 8951, 8958, 8960, 
9152 


8968 (EPA—600/2-76-149, pp 39-46) Investigation of trace 
elements in coal. Gluskoter, H.J.; Cahil, R.A.; Miller, W.G.; Ruch, 
R.R.; Shimp, N.F. (Illinois State Geological Survey, Urbana). Jun 
1976. 


From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion technology, II. 

A variety of coal samples is currently being extensively 
analyzed for constituents, including many trace elements, at the Il- 
linois State Geological Survey. The samples include whole coals, 
washed coals, and bench samples. Among the many determinations 
made on each sample are analyses for approximately 60 elements, 
almost twice the number of elements previously determined. The 
increase is in part the result of the addition of instrumental 
neutron activation analysis (INAA) equipment to the laboratory. 
Twenty-five samples of Herrin (No. 6) Coal that had been 
analyzed previously were subjected to INAA analysis and were 
found to include Ba, Ce, Cs, Dy, Eu, Au, Hf, I, In, La, Lu, Rb, Sm, 
Sc, Ag, Sr, Ta, Tb, Th, W, U, and Yb, none of which were re- 
ported by previous techniques. These elements generally are 
present in very small amounts and, with the exception of barium, 
exhibit no wide range in concentration. The rare earth elements 
are among those having the narrowest ranges. Wide variations in 
element content have been observed in bench sets of coals 
(samples of vertical segments of the coal seam). Many elements, 
notably germanium, are concentrated at the top and/or bottom of 
the seam, the high concentrations of Ge being found there in all 
four bench sets analyzed to date. 
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8969 (EPA—600/2-76-149, pp 47-63) of trace 
elements in coal. Zubovic, P. (Geological Survey, Reston, VA). Jun 
1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In —— proceedings: environmental aspects of fuel 
conversion technology, II. 

The accumulation and distribution of inorganic elements in 
coal result from the interactions of geological, physicochemical, 
and biochemical factors. Geological factors such as (1) rate of 
subsidence of a depositional basin; (2) rate of uplift of the 
drainage area; (3) types of rocks being eroded in the source area 
and deposited in a depositional basin; and (4) ratio of the size of 
drainage area to the area of organic accumulation, all determine 
the availability of the elements to the size of coal deposition. 
Physicochemical and biochemical factors control the accumulation 
and distribution of the elements at the site of organic deposition. 
Elements such as Ge, Be, and Ga have a high organic affinity, and 
are generally found in higher concentrations in coals deposited ad- 
jacent to source areas, whereas the transition metals are nearly 
uniformly distributed throughout a basin. Metals such as Zn, Cd, 
and Pb, when present in relatively high concentrations, have accu- 
mulated by post-depositional processes. The occasional high con- 
centrations of these metals in coals appear to be related to known 
ore deposits. Some of the more toxic elements such as As, Hg, Se, 
and Sb do not appear to have a discernible distribution pattern in 
coals within a basin. Generally, coals of the western states contain 
significantly lower concentrations of environmentally objectionable 
elements than do coals of the eastern or interior provinces. 


(USGS-OFR—76-481) Minor and trace elements in 
coal: a selected bibliography of reports in English, January 1976. 
(Geological Survey, Washington, D.C. (USA)). 1976. 16p. TIC. 

A bibliography of 175 selected references on trace elements 
in coal is presented as a guide to readily available information and 
as an aid to further study. All the citations included are in English, 
and most are applicable to the United States. 


8971 Application of thermal analytical methods in the charac- 
terization of carbonaceous materials. Yang, R.T.; Steinberg, M.; 
Smof, R. (Brookhaven National Lab., Upton, NY). Anal. Chem.; 
48: No. 12, 1696-1699(Oct 1976). 

Thermal analytical methods are applied to a study of the 
reactivities toward O, and CO, of three kinds of carbonaceous 
materials which give different rate expressions with respect to the 
fractional completion of the reaction. It is demonstrated that a 
pseudo-third-order reaction can give a bifurcated peak in the dif- 
ferential thermal analysis (DTA) curve and, therefore, the notion 
of the existence of two kinds of carbonaceous materials based on a 
bifurcated peak, as has often appeared in the literature, should be 
asserted with caution. 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 8910, 8911, 8918, 8924, 9000, 
9004, 9095, 9635, 10145, 10580, 11082, 11110, 11111, 11112, 
11113, 11124, 11125, 11128, 11132, 11161, 11205 


8972 (EPA—600/2-76-149, pp 225-231) Coal conversion 
process wastewater control. Parsons, W.A.; Ashworth, R.A. Jun 
1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion technology, II. 

Wastewater contributions are generated from various unit 
operations incorporated in the process sequence of coal conversion 
plants. Such discharges are potentially highly pollutional unless 
wastewater control is engineered into the production facility. This 
paper identifies the principal wastewater generating processes and 
describes the magnitude and characteristics of the effluents ex- 
pected from various coal conversion processes. Process-oriented 
effluent control alternatives are presented that exploit the 
prospects for process revision, recovery, recycle, and serial reuse. 
Treatment-oriented effluent control concepts are analyzed for ap- 
plicability to wastewater disposal situations. Technical problems as- 
sociated with the implementation of wastewater control are 
discussed. The ex performance of the wastewater control 
concepts are evaluated in terms of contributions of pollutants and 
residuals. 


bed aqueous coal conver- 
sion processes. Scott, C.D.; Hancher, C.W.; Holladay, D.W.; Din- 
smore, G.B. (Oak Ridge National Lab., TN). Jun 1976. 


8973 (EPA—600/2-76-149, pp 233-240) Tapered fluidized- 
bioreactor for treatment of effluents from 
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From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion tech , i. 

A bioreactor system based on a tapered fluidized bed is 
under development for the microbiological degradation of 
hazardous organic compounds expected in aqueous effluent waste 
streams from coal conversion processes. The concept will be used 
with fluidized particles having adhering microorganisms. The use 
of a fluidized reaction medium alleviates operational problems as- 
sociated with biomass buildup and allows easy removal or addition 
of the active materials. The tapered reactor tends to stabilize the 
fluidized bed while allowing a much wider range of operating con- 
ditions. Preliminary experimental results from a study made with a 
3-in. diameter tapered fluidized-bed reactor that contained adher- 
ing Pseudomonas bacteria and operated aerobically indicate that 
the phenol content of a feed stream can be reduced to less than 25 
ppb. This conc - is compatible with multistage operation, and 
scale-up is considered practical. 


8974 (EPA—600/2-76-149, pp 253-258) Waste management 
of fuels effluents. Grove, G.W. (Exxon Research and 
Engineering Co., Florham Park, NJ). Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of con- 
version technology, II. 

Refining of hydrocarbon fuels results in wastewater streams 
containing hydrocarbons, solids, and water. These contaminants 
must be removed from the water prior to discharge or reuse. 
Whether resulting from synthetic or conventional fuels refineries, 
the techniques for concentration and disposal of waste hydrocar- 
bons and solids should be much the same. These techniques in- 
volve a series of concentration steps resulting in a reduced volume 
of sludge that can be treated in the lowest cost environmentally ac- 
ceptable manner. This paper describes technology developed in the 
last several years for refinery wastewater treatment sludge concen- 
tration. The advantages compared to previously used techniques 
are: (1) less energy consumption; (2) lower investment and opera- 
tion cost; (3) higher sludge concentration, which reduces final 
sludge treatment or disposal cost; and (4) improved separation of 
waste and water. 


8975 (LA—6496-PR) Trace element characterizatiou and 
removal/recovery from coal and coal wastes. Work plan for the 
period July 1, 1975—June 30, 1976. Wewerka, E.M. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Sep 1976. Contract W-7405- 
ENG-36;EPA-IAG-05-E681. 17p. Dep. NTIS $3.50. 

The objectives of this program are to characterize the 
chemistry of trace elements in coal cleaning processes and wastes 
and to identify, by means of laboratory and literature evaluations, 
chemical or physical processes to remove or recover trace ele- 
ments that are potentially damaging to the environment or of 
possible economic value. 


8976 (LA—6497-PR) Trace element characterization and 
removal/recovery from coal and coal wastes. Progress report, July 
1—September 30, 1975. Wewerka, E.M. (Los Alamos Scientific 
Lab., N.Mex. (USA)). or Contract W-7405-ENG-36;EPA- 
IAG-DS-E681. 8p. Dep. S $3.50. 

The literature search on the chemistry of trace elements in 
coal cleaning wastes is underway. Negotiations have been started 
with one coal company, and contact has been made with a second, 
regarding the procurement of cleaning wastes and residues. Instru- 
ments for trace elements analyses are being calibrated with NBS 
and ISGS standard coal and ash samples. The only problem en- 
countered this quarter was a reluctance on the part of one of the 
coal companies contacted to deal with an organization (LASL) 
directly funded by EPA. In general, the project is progressing ac- 
cording to schedule. 


8977 (LA—6498-PR) Trace element characterization and 
removal/recovery from coal and coal wastes. Progress report, Oc- 
tober 1—December 31, 1975. Wewerka, E.M. (Los Alamos Scien- 
tific Lab., N.Mex. (USA)). Sep 1976. Contract W-7405-ENG- 
36;EPA-IAG-DS-E681. 32p. Dep. NTIS $4.00. 

The literature search on the chemistry and environmental 
behavior of trace elements in coal cleaning wastes has been 
completed. An interpretive report of the findings from the litera- 
ture will be completed during the third quarter. Techniques and 
methods for analyzing trace elements and minerals in coals and 
coal cleaning wastes have been developed and are documented in 
this report. Standard coal and ash samples were used to establish 
the precision and accuracy of these methods. Waste materials have 
been collected from three coal cleaning plants in the Illinois basin. 
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8978 (NTIS/PS—76/0161)  Fluidized bed combustion 
(citations from NTIS data base). Report for 1964—Mar 1976. 
Werner, K.G.; Cavagnaro, D. (Naticnal Technical Information Ser- 
vice, ss Va. (USA)). Mar 1976. 143p. NTIS $25.00. 
also NTIS/PS—76/0162. Supersedes NTIS/PS—75/256. 

The bibliography includes fluidized bed processes and 
processors for the combustion of coal, oil, and industrial as well as 
municipal wastes. It also covers sludge incineration, fluidized bed 
boilers, nuclear fuel reprocessing and air pollution control by 
fluidized bed combustion. (This updated bibliography contains 138 
= 73 of which are new entries to the previous edition.) 
( ) 


8979 (NTIS/PS—76/0162) Fluidized bed combustion 
(citations from Engineering Index). Report for 1970—Mar 1976. 
Cavagnaro, D. (National Technical Information Service, Spring- 
field, Va. (USA)). Mar 1976. 141p. NTIS $25.00. 

See also NTIS/PS—76/0161. 

These worldwide citations cover the fluidized bed processes 
and processors for the combustion of oil, coal, and industrial as 
well as municipal wastes. It also includes sludge incineration, 
fluidized bed boilers, and air pollution abatement by fluidized bed 
combustion. (Contains 136 abstracts) (GRA) 


8980 (PB—243399) Theoretical and experimental study of 
the lime/limestone wet scrubbing process. Final report, May 
1971—May 1973. Ottmers, D.M. Jr.; Phillips, J.L.; Burklin, C.E.; 
Corbett, W.E.; Pillips, N.P. (Radian Corp., Austin, Tex. (USA)). 
Dec 1974. Contract EPA-68-02-0023. 333p. NTIS $9.50. 

The report describes results of technical efforts in several 
areas relating to the development of the lime/limestone wet 
scrubbing process. It reviews a portion of the test plan for EPA’s 
prototype test facility. It describes laboratory studies of key reac- 
tion steps, including lime and limestone dissolution rates and calci- 
um sulfite and sulfate precipitation rates. It describes engineering 
and chemistry support for EPA-contracted pilot unit studies, in- 
cluding test program design, on-site sampling and chemical analysis 
of test samples, as well as engineering analysis of test results. It re- 
ports on chemical analysis support, including assistance with the 
analytical data system at EPA's prototype test facility. 


8981 (PB—243740/8ST) Use of waste and low materi- 
als in road construction. 2. Colliery shale. Sherwood, P.T. 
(Transport and Road Research Lab., Crowthorne (UK)). 1975. 
25p. (TRRL-LR—649). NTIS $3.25. 

The use of lower-grade and waste materials as alternatives 
to naturally occurring aggregates in the construction of roads helps 
to conserve the supplies of good quality aggregates and assists in 
problems arising from the disposal of unwanted materials. The ex- 
tent to which coal colliery shale can be used in road construction 
is examined. The types and quantity of shale that are available, the 
purposes to which it can be put in the various stages of road con- 
struction and the tests needed to ensure that shales meet the 
required specifications are discussed. (GRA) 


8982 (PB—244141) Survey of flue gas desulfurization 
systems, Cholla Power Station, Arizona Public Service 
Company. Final report, Apr 1974—May 1975. Isaacs, G.A.; Zada, 
F.K. (PEDCO-Environmental Specialists, Inc., Cincinnati, Ohio 
(USA)). Jun 1975. Contract EPA-68-02-1321. 63p. NTIS $4.25. 
Results are given of a survey of a wet limestone system for 
desulfurization of flue gas on the Cholla Power Generating Station 
of Arizona. At capacity, the boiler burns 54 tons of pulverized coal 
per hour. The system consists of two parallel scrubbing train 
modules, each accommodating 50% of the flue gas. Both modules 
include an adjustable flooded-disc scrubber for particulate control, 
followed by a tower. The module A tower is packed, utilizing a 
limestone slurry for removal. Module B removal is estimated at ef- 
ficiency 25%. Installed cost for the system is reported to be about 
$6.5 million, or $57/KW. Annualized costs are estimated to be 2.2 
mills/KWHr, including a 23% charge on capital investment to ac- 
count for interest, depreciation, taxes, and other fixed charges. 


8983 (PB—245858) Particulate removal from gas streams at 
high temperature . Final report. Rao, A.K.; Schrag, 
M.O.; Shannon, L.J. (Midwest Research Inst., Kansas City, Mo. 
(USA)). Aug 1975. Contract EPA-68-02-1324. 83p. NTIS $5.00. 

The report gives results of an evaluation of methods of 
removing particulate matter from high temperature and/or high 
pressure gas streams. Theoretical and experimental information in- 
dicates that in many instances the effectiveness of collection and 
agglomeration mechanisms decreases with increases in temperature 
and pressure. Control equipment and systems which offer promise 
for application to particulate cleanup under high temperature 
and/or high pressure conditions are discussed. All potential systems 
reviewed require considerable development before they can be 
used reliably under the conditions of interest. (GRA) 
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8984 (PB—251432) Evaluation of thermal agglomeration for 
fine control. Final report. Ananth, K.P.; Shannon, L.J. 
(Midwest Research Inst., Kansas City, Mo. (USA)). Mar 1976. 
Contract EPA-68-02-1324. 19p. NTIS $3.50. 

The report gives results of an evaluation of the potential of 
thermal gern seo as a means of enhancing the collection of 
fine particle emissions. Available theoretical and experimental in- 
formation indicates that this method of particle agglomeration of- 
fers no useful avenue for improving fine particle control. (GRA) 


8985 Investigation of potential for heat and material recovery 
in the fluidized-bed incineration of coal washery rejects and some 
other industrial wastes. Szpindler, G.A.D.; Waters, P.L. (CSIRO 
Minerals Research Lab., North Ryde, Australia). pp 313-319 of In 
Conversion of refuse to energy. Piscataway, NJ; Inst. of Electrical 
and Electronic Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

In presenting results obtained by the CSIRO Division of 
Mineral Chemistry to date, this paper discusses the heat balance of 
the combustor and the influence of the type of bed (fluidized ver- 
sus spouting) and fuel (coarse rejects, slurries, and liquid wastes) 
on heat recovery. Methods of controlling bed temperature, such as 
variations in air-fuel ratio, direct water quenching, and insertion of 
water-cooled tubes, and their effect on heat recovery are also 
discussed. Finally, the properties of the burnt rejects and their 
potential uses are described. 


8986 Biological and chemical catalysis of ferrous iron in acid 
mine drainage. Ciurran, L.M. (Battelle’s Columbus Labs., Colum- 
bus, OH); Svanks, K. pp 70-74 of In Energy for the environment. 
Rolinski, E.J. (ed.). Dayton, OH; American Inst. of Chemical En- 
gineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Due to the widespread pollution of surface waters by acid 
mine drainage, many states have made treatment of these waters a 
necessity by setting limits for pH and iron concentration. Acid 
mine drainage describes the water discharged from surface or un- 
derground coal mines. Iron exists in acid mine drainage principally 
as ferrous iron. Pollution by acid mine drainage can be reduced by 
removing the iron before it contacts fresh water. Removal of iron 
from aqueous solution is easiest in the ferric state. The oxidation 
of ferrous iron can be induced by either biological or chemical 
catalysis. This work attempted to determine the relative contribu- 
tions of biological and chemical catalysis to the conversion of fer- 
rous iron in solutions of varying pH. 


8987 Sulfur oxides removal by wet scrubbing application to 
utility boilers. Gogineni, M.R.; Maurin, P.G. pp 5.1-5.30 of In 
Frontiers of power technology conference. Stillwater, OK; 
Oklahoma State Univ. (1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 

The Combustion Engineering Air Quality Control System 
(C-E AQCS) design has wet scrubbers preceded by fly ash collec- 
tion and includes the capability of bypassing the wet scrubbing 
system. Multiple one or two-bed marble bed scrubbers or spray 
towers are used. A redundancy of critical components provides ad- 
ditional flexibility and reliability. An electrostatic precipitator, or a 
moderate draft loss, impingement-type first stage wet scrubber ac- 
complishes particulate matter removal. The provision for particu- 
late collection ahead of a scrubber system provides higher availa- 
bility because of reduced component wear. The combination of 
particulate matter precollection and a bypass system around the 
wet scrubbers increases plant availability by producing continuing 
particulate matter removal during periods of maintenance or mal- 
function of the SO, removal system. A system with multiple scrub- 
bers is another facet of designing for availability. Scrubber main- 
tenance and inspection can be performed on a revolving or an as- 
needed basis. Reheat, which takes place downstream of the high 
efficiency demist system, may be accomplished by an in-line or ex- 
ternal reheater or by mixing scrubber effluent gas with bypassed 
flue gas. The decision on the type of scrubber depends on sulfur 
content, percentage of removal required and percentage of gas 
flow treated. A policy of redundancy for liquids transport and 
an handling equipment supplements gas-side design concepts. 
( ) 


8988 Design of fossil-fuel power plant by-product resource 
storage areas. DiGioia, A.M. Jr. pp 8.1-8.34 of In Frontiers of 
wer technology conference. Stillwater, OK; Oklahoma State 
niv. (1975). 
From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 
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See CONF-751042—. 

In 1974, about 62 million tons of fly ash, bottom ash, boiler 
slag and SO, sludges were produced by major U.S. public utilities. 
About 15 percent was used in commercial applications and the 
remainder disposed of at considerable expense to the power indus- 
try. Principles of site selection and design of such dis I or 
storage areas are suggested to minimize the environmental impact 
while producing areas which can be developed into building sites 
or from which the materials can be recovered if future markets 
develop. The chemical composition and various properties of the 
materials are given. (LTN) 


8989 Cyclic studies of magnesium oxide as a sulfur acceptor 
at elevated pressure. Graff, R.A.; Kan, G.; Squires, A.M. (City 
Coll., New York). pp 45-53 of In Fluidized-bed combustion. 
McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Experimental measurements using magnesium oxide to cap- 
ture sulfur dioxide from combustion gases and the regeneration of 
this solid for repeated use are reported. The test equipment and 
procedures are described in detail, and the test results are 
presented. The success of these experiments indicates that MgO 
can be used to capture sulfur from the off-gases of a pressurized 
bed combustor ahead of a gas turbine. (LCL) 


8990 Particulate removal from hot combustion gases. Wade, 
G.L. (Combustion Power Co., Menlo Park, CA). pp 287-304 of In 
Fluidized-bed combustion. McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

The design and operation of equipment used at the CPU- 
400 pilot plant, a 2-MW process development unit with a 40-sq. ft. 
fluidized-bed combustor and a gas turbine, to remove particulates 
from the hot combustion gases are described. This equipment in- 
cludes cyclone separators, and moving bed granular filters, i.e., dry 
scrubbers, using high-density alumina material as the filtering 
media. (LCL) 


8991 Developing techniques in flue gas desulfurization. Christ- 
man, R.C. (Environmental Protection Agency, Research Triangle 
Park, NC). pp 231-254 of In Ambient air quality standards: here 
we are, what do we do. Moroz, W.J.; Wiedersum, G.C. (eds.). 
New York; American Society of Mechanical Engineers (1976). 

From 4. national symposium on ambient air quality stan- 
dards-here we are, what do we do; St. Louis, Missouri, United 
States of America (USA) (24 Mar 1975). 

See CONF-750374—. 

This paper deals specifically with regenerable processes 
which are currently at the pilot or prototype stage of development, 
since these processes represent the greatest departure from cur- 
rently available technology and are likely to have the greatest fu- 
ture impact. The status of commercial and developmental efforts 
in the non-regenerable area is discussed briefly. (PCS) 


8992 Process for the treatment of phenol-containing waste 
water from coal degassing or gasification Wiesner, P.; 
Woehler, F.; Stoenner, H.M. (to Metallgesellschaft Aktien- 
gesellschaft). US Patent 3,972,693. 3 Aug 1976. Priority date 15 
Jun 1972, German, Federal Republic of (F.R. Germany). 8p. 
Dissolved organic compounds in waste water resulting from 
coal degassing or gasification processes are removed by extraction 
with a solvent which is substantially water-immiscible, the solvent 
residues in the waste water are removed by inert gas scrubbing, 
and CO,, H,S and NH, in the waste water are removed by heating 
and steam contacting. NH, is effectively removed in a steam 
gas/liquid contacting column by feeding the condensed head 
product of the column back to the top portion thereof, withdraw- 
ing a portion of the condensate from the column at a level inter- 
mediate the top and bottom portions of the column, treating the 
condensate in admixture with waste water containing CO,, HS and 
NH, in a deacidification gas/liquid contacting column, and feeding 
the sump product of the deacidification column to the first column 
at a region below at which the condensate is withdrawn but inter- 
mediate the top and bottom portions of the NH,-removal column. 


8993 Reactor having an austenite steel catalyst for purifying 
flue gas. Schwarz, F.; Bauer, E. (to Osterreichische Mineralolver- 
waltung Aktiengesellschaft). US Patent 3,976,432. 24 Aug 1976. 
Priority date 22 Aug 1972, Austria. 4p. 

A reaction chamber is described for combustion of the car- 
bon monoxide content of flue gas, comprising a casing and a 
catalyst of austenite steel for ignition of the carbon monoxide con- 
tent of the flue gas, wherein said catalyst of austenite steel is 
located in said casing downstream of the mixing point of said flue 
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gas with combustion air, so that a reliable catalytic ignition of the 
streaming flue gas is given without the use of any support fire and 
without any admixture of heating gases. 


8994 Method for dry removal of sulfur dioxide from furnace 
flue, coal, and other gases. Heins, S.M. US Patent 3,983,218. 28 
Sep 1976. Filed date 11 Sep 1972. 6p. 

A process is described using run-of-the-mill flue dust from 
open hearth and basic oxygen steel making processes having cer- 
tain iron-zinc values as a sulfur dioxide absorbent and pollutant 
control for industrial and public utility furnace flue gases, which 
materials, upon solid dry injection into a chemical reaction zone of 
an industrial or public utility furnace in an amount in excess over 
stoichiometric, results in substantial dry removal of the sulfur diox- 
ide therefrom, and from which reaction products are cleaned by 
conventional gas cleaning apparatus. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 8901, 8910, 8922, 8925, 8926, 
8957, 8977, 8980, 9026, 9027, 9028, 9031, 9046, 10131, 10141, 
10184, 11066, 11067, 11068, 11082, 11083, 11097, 11098, 
11135, 11166, 11180, 11204 


8995 (EPA—600/2-76-149) Symposium proceedings: environ- 
mental aspects of fuel conversion technology, Il, December 1975, 
Hollywood, Florida. Ayer, F.A. (comp.). (Research Triangle Inst., 
Research Triangle Park, N.C. (USA)). Jun 1976. 393p. (CONF- 
751215—). NTIS. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

The report covers EPA's second symposium on the environ- 
mental aspects of fuel conversion technology. Its main objective 
was to review and discuss environmentally related information in 
the field of fuel conversion technology. Specific topics were en- 
vironmental problem definition, process technology, control 
technology, and process measurements. Thirty-four papers were 
abstracted and indexed separately. 


8996 (EPA—600/2-76-149, pp 17-19) President's synthetic 
fuels commercialization program. Reilly, M.J. (ERDA, Washington, 
DC). Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion technology, II. 

A general overview of the program is presented with special 
emphasis on the environmental aspects. (EJH) 


8997 (EPA—600/2-76-149, pp 21-26) Environmental control 
and synthetic fuels. Alpert, S.B. (Electric Power Research Inst., 
Palo Alto, CA). Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of fuel 
conversion tech i. 

It will require a great deal of joint industry and federal 
cooperation to develop synthetic fuels technology to a status where 
the electricity industry will be able to commercialize new methods 
that are reliable, economic, efficient and environmentally accepta- 
ble. The accomplishment of these objectives is no mean task, but 
one in which the Electric Power Research Institute is playing a sig- 
nificant role. 


8998 (EPA—600/2-76-149, pp 27-32) Federal regulation of 
atmospheric emissions from coal Durham, J.F. 
(Environmental Protection Agency, Triangle Park, NC). Jun 1976. 
From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 
In Symposium proceedings: environmental aspects of fuel 
conversion tech > a 
The U.S. Environmental Protection Agency’s (EPA) inten- 
tions regarding the development of standards that regulate the at- 
ric emissions from advanced fossil fuel conversion facilities 
are outlined. As a further indication of the ible course future 
Federal regulations wiil take, the provisions of the statute likely to 
be used to regulate these emerging industries along with a discus- 
sion of the Con; i intent and pertinent judicial decisions 
concerning the statute will be reviewed. In addition, the factors 
that must be considered in the development of a standard and the 
criteria that are used in the selection of sources and pollutants are 
discussed. The facilities and pollutants within coal gasification 
plants that are currently under consideration for standard develop- 
ment wi!l be reviewed. Finally, the advantages and disadvantages 
of the possible standard formats as related to technological capa- 
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bility, monitoring of emissions and determination of compliance 
are presented. It is hoped that the information presented will pro- 
vide guidance to private industry and other government agencies 
responsible for developing and installing energy conversion 
processes. 


8999 (EPA—600/2-76-149, pp 33-38) Summary of mul- 
timedia standards. Cleland, J.G. (Research Triangle Inst., Research 
Triangle Park, NC). Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In ———— proceedings: environmental aspects of fuel 
conversion technology, II. 

While sulfur control in the atmosphere is presently of major 
concern to synthetic fuel plants, other pollutants such as those af- 
fecting water quality, solid waste, and other substances emitted 
into the air (especially organic carcinogens and toxic trace metals) 
must also be controlled. This discussion summarizes existing state 
and federal multimedia regulations, the rationale and processes for 
the developing standards, and possible legal trends applying to the 
synthetic fuel industry. EPA-RTP has recently assumed responsi- 
bility for assessment and control of effluents in all media for this 
industry. In the absence of specific standards for fuel conversion, 
application and extrapolation of standards for other industries are 
examined. 


9000 (EPA—600/2-76-149, pp 259-265) Control technology 
R and D needs. Jahnig, C.E.; Bertrand, R.R.; Magee, E.M. (Exxon 
Research and Engineering Co., Linden, NJ). Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of con- 
version technology, II. 

Research and development needs in environmental control 
technology related to fossil fuel conversion operations are 
discussed. In some cases, existing control systems are inadequate 
or leave significant room for improvement in pollution control or 
in energy conservation. In other cases, existing information may be 
inadequate and additional work is needed to define and evaluate 
environmental aspects. Such items are discussed for the major 
areas of coal preparation, acid gas removal, sulfur recovery, 
methanation, wastewater treatment, and trace elements. These 
areas of concern are common, or are at least similar, in the various 
conversion processes being developed. Technology needs 
developed as a result of extensive studies include the following: (1) 
indirectly heated coal dryer (e.g., fluid bed) which contains dust 
and also recovers water from moisture in coal; (2) objectives are 
defined for improved acid gas removal systems, including hot gas 
cleanup; (3) methanation systems to optimize recovering the heat 
of reaction, equal to 20 percent of the HHV of reactants; (4) 
techniques to minimize water consumption, and for wastewater 
cleanup and reuse; and (5) handling of trace elements, especially 
the large amount of volatile ones that leave the gasifier and are 
carried into the gas cleanup system. 


9001 (EPA—600/2-76-149, pp 269-273) Measurement pro- 
grams for environmental assessment. Statnick, R.M.; Johnson, L.D. 
(Industrial Environmental Research Lab., Research Triangle Park, 
NC). Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of con- 
version technology, II. 

The current energy shortage and the public’s demand for 
environmentally safe energy conversion processes have focused the 
attention of both the public and the private sectors on the poten- 
tial environmental problems which are associated with these 
technologies. An environmental assessment test strategy has been 
developed by the Process Measurements Branch, Industrial En- 
vironmental Research Laboratory, Research Triangle Park 


(IERL/RTP). The proposed environmental assessment sampling 
and analytical test strategy consists of two distinctly different levels 
of effort. Level | is a survey phase which identifies the pollution 
potential of all process feed, product, and waste streams through 
chemical and biological testing. The second level of effort, Level 
2, is characterized by quantitative determination of potentially 
hazardous substances in process streams and pA np nreeny bioassay 


of the process streams which were sampled. This paper describes 
the features of this environmental assessment sampling and analysis 
strategy and its associated costs. 


9002 (EPA—600/2-76-149, pp 275-284) Sampling 
procedures for process streams. Flegal, C.A.; Hamersma, J.W. 
(TRW Systems, Redondo Beach, CA). Jun 1976. 
From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 
In Symposium proceedings: environmental aspects of con- 
version technology, Il. 
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The application of two different approaches to the sampling 
of processes for environmental assessment is explored. The ap- 
proaches are illustrated for a specific type of coal gasification com- 
plex. These include a direct sampling approach in which all sam- 
pling and other necessary information is obtained in a single com- 
prehensive effort and a phased approach where the same level of 
information is obtained in a two-step effort of varying aims and 
complexity. The requirements of these approaches in terms of sam- 
pling methodologies are discussed in detail with emphasis placed 
on two-step phased approach. 


9003 (EPA—600/2-76-149, pp 307-332) Water requirements 
for an integrated SNG plant and mine operation. Goldstein, D.J.; 
Probstein, R.F. (Water Purification Associates, Cambridge, MA). 
Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of con- 
version technology, II. 

Part of the environmental assessment of large plants to 
make synthetic natural gas from coal is the determination of the 
water consumed. This is particularly important in the West where 
coal is available but water is scarce. The water consumed includes 
not only water for the conversion process but also water 
evaporated for cooling and consumed in mining, land reclamation, 
and solids disposal. Published information varies by more than 
fourfold. In this paper, details of the procedures for determining 
water requirements are given. The determination of the cost of not 
evaporating water for cooling but of using air cooling and con- 
densing is also described. It is shown that water requirements are 
dependent on process design, mine location, and climate and thai 
generalized assessments which are not site specific and design 
specific are of limited value. It is also shown that the published 
water requirements for integrated SNG plants and mine operations 
in the West may be high and that the actual requirements could, 
depending on the location, be half the lowest estimate to date. 


9004 (EPA—600/2-76-149, pp 395-403) Environmental im- 
pact and R and D needs in coal conversion. Magee, E.M.; Bertrand, 
R.R.; Jahnig, C.E. (Exxon Research and Engineering Co., Linden, 
NJ). Jun 1976. : 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of con- 
version technology, II 

The environmental impact of coal conversion plants is very 
large. This impact manifests itself in coal and water requirements 
and solid, liquid, and gaseous emissions. These resource require- 
ments and effluents are discussed for eight gasification and three 
liquefaction plants. Research and development needs, aimed at 
minimizing this impact, are also discussed. Special attention is 
given to areas where sufficient information is lacking for a reliable 
estimate of the magnitude of the environmental impact. 


9005 (USGS-OFR—76-368) Environmental assessment of im- 
pacts of coal development on the water resources of the Yampa 
River Basin, Colorado and Wyoming. Phase II. Work plan. Steele, 
T.D.; James, I.C. Il; Bauer, D.P. (Geological Survey, Lakewood, 
Colo. (USA)). May 1976. 33p. 

Coal resources of the western United States are being 
developed at ever-increasing rates, causing concerns of the effects 
of mining and associated activities on the environment. The 
Yampa River Basin Assessment is a 2 '/,-year program of the U.S. 
Geological Survey designed primarily to assess the availability and 
quality of the basin’s water resources. The basin assessment also 
will evaluate potential environmental and selected socioeconomic 
impacts of energy-resource development plans proposed by mining 
and power companies. This report serves as a work plan for the 
basin assessment, describes the program objectives, and the various 
approaches of analysis and evaluation. Environmental studies are 
outlined for analyzing both the direct effects of various proposals 
regarding coal mining, transportation, and conversion, and the 
secondary effects resulting from increased population and urban 
growth. Economic development in the Yampa River basin will 
generate higher levels of residuals to be discharged into the en- 
vironment. Resid gement encompasses the technological 
and economic interrelationships that should be considered to 
comply with Federal and State environmental-control regulations 
regarding air quality, water quality, and disposal of solid wastes. 
The basin assessment is designed to provide Federal, State, and 
local decision-makers with the basic environmental information 
needed to formulate and to evaluate policies for the development 
of energy resources. 


9006 Plans for a sampling and analysis procedure manual for 
the environmental assessment of FBC. Gordon, J.S.; Abelson, H.L; 
Erskine, G. (MITRE Corp., McLean, VA). pp 545-557 of In 
Fluidized-bed combustion. McLean, VA; MITRE Corp. (1976). 
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From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Research is underway to develop procedures for sampling 
and analysis of environmental effects. It plans to define unit 
operating modes, system variable ranges and fuel types, sampling 
requirements, site preparation needs, plus the required analytical 
methods for environmental assessment. The preliminary list of pol- 
lutants to be monitored is discussed. (PCS) 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 9031 


9007 Theory relating to remote electromagnetic probing of a 
nonuniform-thickness coal seam. Lytle, R.J.; Lager, D.L. (Univ. of 
California, CA). Radio Sci.; 11: No. 5, 465-475(May 1976). 

The effect of lateral inhomogeneities on electromagnetic 
remote probing of layered structures is considered. The excitation 
is taken to be an incident transverse electric (TE) plane wave. The 
fields, the surface admittance, and the wave tilt depend upon the 
angle of incidence, the distance from the air—coal interface, the 
electrical contrast, and the layer profile (e.g., sinusoidal, step, or 
slant profile). Both low- and high-frequency cases are illustrated 
and compared with corresponding results having no lateral in- 
homogeneities. Results indicate that the surface admittance and 
the fields tangential to the surface are ‘’good’’ indicators of the 
local structure, whereas the field normal to the surface and the 
wave tilt are not. The wave tilt and the field normal to the surface, 
however, give good indication of subsurface anomalies. As the ob- 
servation point is moved away from the air—coal interface, the 
"information content’’ regarding the lateral inhomogeneities 
rapidly decreases. Thus, measurements performed on the surface, 
Or measurements dependent upon the fields at the surface, e.g., 
reflection coefficients, are more sensitive to lateral inhomogenei- 
ties than measurements performed away from the surface. 


MINING 
REFER ALSO TO CITATION(S) 9003, 9044, 10540 


9008 (BERC/RI—76/7) Evaluation of several portable, direct- 
reading, electrochemical O, meters. Shelton, E.M. (Energy 
Research and Development Administration, Bartlesville, Okla. 
(USA). Bartlesville Energy Research Center). Sep 1976. 54p. Dep. 
NTIS $4.50. 

Nineteen portable, electrochemical O, analyzers from six 
manufacturers were evaluated for design and performance by the 
Bartlesville (Okla.) Energy Research Center, Energy Research and 
Development Administration, in a testing facility specifically 
designed for such instrument-performance evaluations. The units 
tested would be acceptable tools for use in measuring oxygen defi- 
ciencies which may occur in mining operations. The evaluation 
showed that the analyzers have linear responses to oxygen in the 9 
to 25 percent range and that their span drift measured over 24 
hours was minimal. Changes in temperature and altitude were 
shown to affect analyzer response significantly, but no interference 
effects from CO, CO,, NO,, or H,O were observed. 


9009 (BM-IC—8635) Mine communications. Proceedings of 
Bureau of Mines technology transfer seminar, Bruceton, Pa., March 
21—22, 1973. (Bureau of Mines, Washington, D.C. (USA); Bu- 
reau of Mines, Pittsburgh, Pa. (USA)). 1974. 86p. (CONF- 
730383—). Bureau of Mines, Washington, DC. 

From Bureau of Mines technology transfer seminar; Bru- 
ceton, Pennsylvania, United States of America (USA) (21 Mar 
1973). 

The Technology Transfer Seminar on Mine Communica- 
tions held on March 21-22, 1973, at the Pittsburgh Mining and 
Safety Research Center, Bruceton, Pa., presented information 
about recently developed equipment, instruments, and techniques 
for use in mine communications systems. All of the basic ideas 
presented in the fine seminar are operational in the Bureau of 
Mines Safety Research Mine in Bruceton. The technology transfer 
program is an intensive, active, and vital Bureau effort to shorten 
the lead time required for newly developed or improved technolo- 
gy to make its way from mining laboratory to mining practice. Five 
articles were processed for ERA. 


9010 (BM-IC—8635, pp 3-16) Emergency/nonemergency 
mine communications. Parkinson, H.E. 1974. 
In Mine communications. 
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The Federal Bureau of Mines has developed new and im- 
proved means and methods of communicating from the surface to 
the underground areas of mines, thereby strengthening and extend- 
ing existing telephone line and trolley wire communications in 
those areas where the needs are greatest. New forms of audio and 
carrier equipment make use of the mine roof, overburden, power 
cable pilot wires, and phone lines as means of interconnecting 
equipment for paging and two-way voice communications. Entries, 
crosscuts, and special cables are also used to propagate UHF 
radio. UHF repeater and base station concepts strengthen the 
system and extend the wireless radio operating range. Emergency 
communication equipment is intrinsically safe, battery-operated, 
and connected with more than one signal path between the un- 
derground and surface. Attention is given to personnel safety, mine 
monitoring, increased communication effectiveness, trapped miner 
location, and cost-effective alternative schemes. New and im- 
proved mine communication concepts, extended to satisfy emer- 
gency requirements, are being readied for testing in the United 

tates Steel Robena No. 4 mine near Waynesburg, Pa. 


9011 (BM-IC—8635, pp 17-35) Roving miner > 
Spencer, R.H. (Arthur D. Little, Inc., Cambridge, MA); Parkinson, 
H.E. 1974. 

In Mine communications. 

Mine paging telephones increase the effectiveness of the 
mine personnel. page message reaches the personnel within 
hearing distance of the phone. Personnel paging extends the page 
to the individual roving miner wherever he may be. One system in- 
stalled at the Bureau of Mines Safety Research Mine is a ‘‘dial-in’’ 
system. An in-mine page can originate from any mine public 
phone. The system, exclusive of the Bell System equipment, in- 
cludes an encoder, an 88-kHz transmitter, a pilot wire signal cou- 
pler, an 88-kHz repeater, a roof bolt signal coupler, and pocket 
receivers. There are two configurations of the system. One con- 
figuration is a whole mine configuration, and the other is a work- 
ing section configuration. There are two forms of the working sec- 
tion configuration. One form puts the selective page onto the mine 
phone line and converts the message to 88-kHz at the section, 
thereby extending the page area to the face. The second form is a 
call alert system. This system keys a call alert transmitter on the 
section. The system has a capacity to handle 24 sections. It is a 
cost-effective system with an added feature of providing an emer- 
gency beacon locator at the time of a mine emergency. 


9012 (BM-IC—8635, pp 36-45) Two-way communications 
= face machine operators. Bradburn, R.A.; Parkinson, H.E. 
1974. 

In Mine communications. 

Mine communications have been extended to the face 
machinery in the U.S. Bureau of Mines Safety Research Mine. 
Simplex two-way communications have been established using 
commercial products approved for use in coal mines. Two ap- 
proaches have been taken. A mine pager phone has been mounted 
on a roof bolter. This phone is connected to an extra pair of wires 
in the power trailing cable by means of a special cable reel, 
thereby establishing communications with phones at the power 
center or on another face machine. The t is a permissible unit. 
These phones can also be selectively interconnected with the sur- 
face. Carrier current over the pilot check wire establishes commu- 
nications between two face machines or between a face machine 
and the surface. Attention has been directed toward permissible 
equipment. The equipment is battery powered, so that the phone is 
operational when the machine is down for maintenance. Franklin 
Institute is determining whether sufficient radio frequency energy 
at 88/100 kHz can be transferred to accidentally fire an electric 
detonating cap. 


9013 (BM-IC—8635, pp 46-72) Two-way communications 
with roving miners. Lagace, R.L. (Arthur D. Little, Inc., Cam- 
bridge, MA); Parkinson, H.E. 1974. 

In Mine communications. 

UHF wireless and guided wireless radio systems are opera- 
tional in the Bureau of Mines Safety Research Mine in Bruceton, 
Pa. The systems satisfy the need for instant personal two-way com- 
munications between key individuals roving in working sections 
and haulageways, and between these individuals and the surface. 
The individuals are equipped with portable handy talkie radios that 
are Bureau-approved for a in a gassy mine. The Bureau's 
systems operate at 420 MHz, a frequency allocated to Government 
users. Systems belonging to industrial users such as mines can util- 
ize the 450 to 470- UHF band allocated to industrial land mo- 
bile lications. The UHF band is more effective than the VHF 
(very high frequency) band for unaided propagation in the sections 
and haulageways of mines. The UHF wireless radio system does 
not need any special guiding cables and is particularly attractive 
for mine section applications, as well as haulageways. The UHF 
guided wireless radio system is based on the use of a special radiat- 
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ing coaxial cable installed along main entries and is suitable for 
haulageway applications. The principles of operation, expected 
communication ranges, and the key features and limitations of 
both systems are discussed. 


9014 (BM-IC—8635, pp 73-86) Interconnecting new commu- 
nications to systems. Anderson, D. (Collins Radio Co., 
Cedar ids, IA); Stout, W.; Parkinson, H.E. 1974. 

In Mine communications. 

The Bureau of Mines has developed a number of interfaces 
devised to extend mine communications. A selective interface 
loops back the mine telephone over the mine haulage carriar 
phone and vice versa. The interface is connected and disconnected 
upon remote command from within the mine or from the surface. 
A unique coupler interfaces the mine telephone to the public 
phone. A preassigned number is dialed upon command from the 
in-mine pager telephone, and the two-way communications are 
established with the selected public phone. In addition any public 
phone can be used by an individual who has a special pocket-car- 
ried tone generator to establish an into-the-mine telephone con- 
nection to the mine pager telephone system. The individual in the 
mine is paged, and two-way communications can be established 
with any in-mine pager telephone. Mine pager communications are 
selectively coupled into portable two-way radios on the section, 
thus extending mine telephone paging to the working face. The 
coupler also mounts one of the portable two-way radios to serve as 
the centrally located fixed end of the radio link. A novel call alert 
system selectively interfaces with the mine telephone line. The call 
alert is activated upon command when a page is intended for a key 
individual on a particular section. Each section is commanded 
separately. 


9015 (BM-IC—8709) Coal mine illumination. Proceedings: 
Bureau of Mines technology transfer seminars, Pittsburgh, Pa., 
November 4, 1975; St. Louis, Mo., November 6, 1975; and Denver, 
Colo., November 11, 1975. (Bureau of Mines, Pittsburgh, Pa. 
(USA)). 1976. 85p. (CONF-751184—; CONF-751185—; CONF- 
751186—). Bureau of Mines, Washington, DC. 

From Bureau of mines technology transfer seminar of coal 
mine illumination; Pittsburgh, Pennsylvania, United States of 
America (USA) (4 Nov 1975). 

Research personnel from the Bureau of Mines, representa- 
tives of the Mining Enforcement and Safety Administration 
(MESA), and members of the mining industry met with other 
Government and Industry representatives at three technology 
transfer seminars held in Pittsburgh, Pa., November 4, 1975; St. 
Louis, Mo., November 6, 1975; and Denver, Colo., November 11, 
1975, to discuss the results of Bureau-sponsored research on coal 
mine illumination. The program, aimed at developing suitable illu- 
mination systems for the working places of underground coal 
mines, covered hardware development and field evaluation and the 
status of proposed MESA standards and proposed MESA enforce- 
ment procedures. These proceedings contain the opening remarks 
to the seminars and eight technical presentations on various 
aspects of coal mine illumination. Each paper was processed 
separately. 


9016 (BM-IC—8709, pp 3-9) Mining Enforcement and Safety 
Administration review of new rulemaking in mine illumination. 
Lester, C.E. (Mining Enforcement and Safety Administration, 
Beckley, WV). 1976. 

From Bureau of mines technology transfer seminar of coal 
mine illumination; Pittsburgh, Pennsylvania, United States of 
America (USA) (4 Nov 1975). 

In Coal mine illumination. Proceedings: Bureau of Mines 
technology transfer seminars. 

Section 317(e) of the Coal Mine Health and Safety Act of 
1969 required the Secretary of the Interior to propose standards 
under which all places in a mine are to be illuminated while per- 
sons are working in such places. Standards have been published 
and enforcement criteria now exist. The standards’ specify the 
areas to be illuminated, the illumination levels required, lighting- 
fixture desi; criteria, machine reflectivity, and measuring 
techniques. effect of the new regulations will be to create a 
safer, more hospitable environment for mine personnel. 


9017 (BM-IC—8709, pp 10-15) Measurement procedures. 
Klouse, K.P. (Mining Enforcement and Safety Administration, 
Beckiey, WV). 1976. 

From Bureau of mines techno transfer seminar of coal 
mine illumination; Pittsburgh, Pennsylvania, United States of 
America (USA) (4 Nov 1975). 

In Coal mine illumination. Proceedings: Bureau of Mines 
technology transfer seminars. 

The current rulemaking on mine illumination makes it 
necessary for mine personnel to have an understanding of the 
behavior of light. They must be able to understand many terms 
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that are new to the industry and must be familiar with the use of 
various types of photometers. With this knowledge, the enforce- 
ment criteria for mines can be understood and compliance can be 
maintained. 


9018 (BM-IC—8709, pp 16-32) Available mine-illumination 
hardware. Bockosh, G.R. (Bureau of Mines, Pittsburgh). 1976. 

From Bureau of mines ae transfer seminar of coal 
mine illumination; Pittsburgh, Pennsylvania, United States of 
America (USA) (4 Nov 1975). 

In Coal mine illumination. Proceedings: Bureau of Mines 
technology transfer seminars. 

The Bureau of Mines is presently engaged in an experimen- 
tal program to develop illumination systems for underground 
mines. The systems will provide illumination in the last open cross- 
cut while persons are working in these areas. Minimum illumina- 
tion requirements have been determined, and research is now 
being directed toward the measurement of mine lighting levels and 
the evaluation of acceptable hardware. Several systems have been 
developed and are presently being evaluated in coal mines. 


9019 (BM-IC—8709, pp 33-44) Operating lighting units on 
coal mine dc power systems. Conroy, G.J. (Bureau of Mines, Pitt- 
sburgh). 1976. 

From Bureau of mines technology transfer seminar of coal 
mine illumination; Pittsburgh, Pennsylvania, United States of 
America (USA) (4 Nov 1975). 

In Coal mine illumination. Proceedings: Bureau of Mines 
technology transfer seminars. 

Fluorescent, mercury-arc, and sodium-vapor lamps for coal 
mine face illumination, when powered from dc lines, usually utilize 
solid-state power supplies. The 300-vdc or 600-vdc electric power 
from the lines varies widely in level and often contains high-volt- 
age transients that can cause temporary blackouts or permanent 
damage to the lighting systems. These problems must be guarded 
against by power-supply design. Power-supply designs in various 
present lighting applications are discussed, and the available 
transient-protection techniques are described. An adequately 
designed circuit for a 300-vdc mine-lighting power supply might in- 
clude pass transistors that are not overstressed at about 600 volts 
at the highest possible current for the design, taking into account 
all portions of the characteristic curve of the transistor. This can 
mean a 900-volt or higher nominal rating. Internal snubbers or 
zener diodes are necessary to suppress the switching transients of 
the circuit itself. Externally, a zener diode or varistor would be 
used to rapidly clamp the voltage when short transient peaks are 
encountered; a semiconductor crowbar in combination with an 
overcurrent device would be used to protect against long-duration 
transients that have energies beyond the capabilities of the sup- 
pressor. 


9620 (BM-IC—8709, pp 45-54) Mercury-vapor luminaire in- 
stallation on self-propelled mining machines. Lewis, E.D. (Jenny 
Mine, Prestonsburg, KY). 1976. 

From Bureau of mines technology transfer seminar of coal 
mine illumination; Pittsburgh, Pennsylvania, United States of 
America (USA) (4 Nov 1975). 

In Coal mine illumination. Proceedings: Bureau of Mines 
technology transfer seminars. 

The Bureau of Mines has contracted with FMC Corp. to 
demonstrate in actual working conditions an Inherently Safe Min- 
ing System incorporating many of the new safety devices 
developed by the Bureau. One of the most noticeable additions is 
the permissible lighting on the face equipment. The experience ob- 
tained during 17 months of operation has produced the data neces- 
sary to discuss the merits and shortcomings of mobile underground 
(mercury-vapor ) illumination. 


9021 (BM-IC—8709, pp 55-65) Field evaluation of mine-illu- 
mination hardware. Patts, L.D. (Consolidation Coal Co., McMur- 
ray, PA). 1976. 

From Bureau of mines technology transfer seminar of coal 
mine illumination; Pittsburgh, Pennsylvania, United States of 
America (USA) (4 Nov 1975). 

In Coal mine illumination. Proceedings: Bureau of Mines 
technology transfer seminars. 

The Coal Mine Health and Safety Act of 1969 requires that 
all working places in an underground mine be illuminated by per- 
missible lighting while persons are working in such places. 
Although face-illumination experiments began as early as 1953, lit- 
tle progress was made until the past few years when research by 
the Federal Bureau of Mines yielded prototype mine-illumination 
hardware. Several coal operators have cooperated with the field 
testing of this prototype hardware and have met with varying 
degrees of success. Problems arising from the most recent mine-il- 
lumination studies suggest that although available illumination 
hardware shows promise, more development work and refinement 
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of hardware is needed to provide the industry with more easily 
maintainable face-illumination systems. 


9022 (BM-IC—8709, pp 66-72) Lew-coal illumination. 
Bockosh, G.R.; Murphy, J.N. (Bureau of Mines, Pittsburgh). 1976. 

From Bureau of mines technol transfer seminar of coal 
mine illumination; Pittsburgh, Pennsylvania, United States of 
America (USA) (4 Nov 1975). 

In Coal mine illumination. Proceedings: Bureau of Mines 
technology transfer seminars. 

Bureau of Mines research in mine illumination has produced 
several ——- mine-illumination systems. The systems have 
been installed in many different mining conditions, and a case that 
deserves special attention is that of low coal seams. Several sec- 
tions that are working the lower seams have been equipped with il- 
lumination systems. The experience gained through these evalua- 
tions is reported. 


9023 (BM-IC—8709, pp 73-82) Case study of longwall illu- 
mination. Bockosh, G.R. (Bureau of Mines, Pittsburgh). 1976. 

From Bureau of mines technology transfer seminar of coal 
mine illumination; Pittsburgh, Pennsylvania, United States of 
America (USA) (4 Nov 1975). 

In Coal mine illumination. Proceedings: Bureau of Mines 
technology transfer seminars. 

The Bureau of Mines is presently engaged in an experimen- 
tal program to develop illumination systems for underground 
mines. The program has produced an illumination system for long- 
wall mining that provides the required illumination levels and is 
now being evaluated in operating coal mines. 


9024 (BM-RI—7828) Design of an u mine layout. 
Sharp, W.R. (Bureau of Mines, Denver, Colo. (USA)). 1974. 45p. 
Bureau of Mines, Washington, DC. 

A technique for aiding the engineer with the long-range 
design of an underground mine is based upon the assumption that 
sufficient data are available to assign numeric values to some finite 
number of mineralized blocks. Assignment of numerical values is 
problem dependent. By assigning appropriate weighting schemes, 
the algorithm developed may be used to solve the optimal end-of- 
life underground mine layout, design least-cost electrical layout 
networks and efficient material handling networks, find least risk 
escape routes in the event of an accident, etc. The method is 
based upon the assumption that sufficient cost and geologic data is 
available to build a detailed mineral block inventory of the mineral 
deposit. It is further assumed that the cost assigned to any minable 
unit is independent of the neighboring blocks. The basic approach 
relies upon concepts and ideas from the theory of networks. To 
make the approach user oriented, a computer program is included 
and discussed. The computer code is written for an orthogonal, 
three-dimensional set of blocks. Computational costs and ex- 
perience indicate that the program could be of great benefit in 
evaluating large complex mineral properties from the viewpoint of 
predesigning an underground mine layout. 


9025 (NP—21179) Bureau of Mines Research, 1975: a sum- 
mary of it results in mining, metallurgy and mineral 
economics. (Bureau of Mines, Washington, D.C. (USA)). 1975. 
123p. GPO $2.35. 

The role of the U.S. Bureau of Mines is to develop, through 
scientific and engineering investigations, improved technology to 
increase the percentage recovery of coal, copper, and other 
mineral products from the country’s deposits; to improve the 
economics of recycling scrap metals; to achieve more efficient 
utilization of virgin metals and minerals by extending their normal 
lifespan; and to find industrial uses for the many wastes of mineral 
processing that constitute unsightly dumps and contribute to air, 
water, and land pollution. To alleviate minerals shortages, while at 
the same time remaining independent of unreliable foreign sources, 
improved technology for extraction, processing, and recycling of 
domestic minerals, metals, and fossil fuels is of vital importance to 
the Nation. av one hundred specific projects in these 
areas are descri briefly. 


9026 (PB—243358/9ST) Handbook for surveys of inhalation 
contaminants in above ground coal mining and work 
areas. (LFE Environmental Analysis Labs., Richmond, Calif. 
(USA)). 21 Mar 1975. Contract $0133022. 64p. NTIS $4.25. 

See also PB—243359. 

The objective of this handbook is to provide the inspector 
with guidance for recognizing hazards from inhalation in above 


ground work areas of underground and surface coal mining and 
processing facilities and evaluating these hazards by collecting 
samples or making field determinations and interpreting the 
analytical results. Portions of the handbook that should prove most 
useful to i tors include a survey check list, rules for determin- 
ing if sampling is required, list of most frequently encountered 
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contaminants, list of candidate contaminants and their samplii 
conditions, interpretation of results, and a procedure for a healt 
and safety inspection. 


9027 (PB—243359/7ST) Handbook for surveys of inhalation 
contaminants in above coal mining and ing work 
areas (condensed ). (LFE Environmental Analysis Labs., 
Richmond, Calif. (USA)). 21 Mar 1975. Contract $0133022. 28p. 
NTIS $3.75. 

See also PB—243358 and PB—243360. 

The objective of this condensed handbook is to provide the 
inspector with guidance for re izing hazards from inhalation 
contaminants in above ground work areas of underground and sur- 
face coal mining and processing facilities and evaluating these 
hazards by collecting samples or making field determinations and 
interpreting the analytical results. It should be carried with the in- 
spectors during their surveys. The complete handbook should be 
left in their offices except for Appendix II, which lists the composi- 
tions of products found in previous surveys. Portions of the con- 
densed handbook that should prove most useful to the inspectors 
include a procedure for an industrial hygiene survey, survey check 
list, rules for determining if sampling is required, list of most 
frequently encountered contaminants, list of condidate contami- 
nants and their sampling conditions, and interpretation of results. 


9028 (PB—243360/SST) Determination of air contaminants 
in above ground coal mining and processing facilities. Final report. 
(LFE Environmental Analysis Labs., Richmond, Calif. (USA)). 21 
Mar 1975. Contract $0133022. 110p. NTIS $5.25. 

See also PB—243359 and PB—243358. 

Federal regulations require the Mining Enforcement and 
Safety Administration to regulate the exposure of workers to in- 
halation hazards in the surface work areas of coal mining and 
processing operations. This research involved determining can- 
didate inhalation contaminants for surface work areas of coal min- 
ing and processing, selecting appropriate sampling and analytical 
methods, performing qualitative surveys of 56 representative sur- 
veys of 56 representative coal mining and and processing facilities, 
and preparing handbook to provide guidance for inspectors sam- 
pling for these contaminants. This report describes the work that 
was done to accumulate the information used in preparing the in- 


spector’s handbook. Specifically, it contains descriptions of the 
surveys performed, analytical results obtained from these surveys, 
findings and conclusions, and recommendations for additional 
research. 


9029 (PB—243468) Computer-controlled electrical resistance 
network analog for rational mine design. Open file report, 
1973—1974. Crouch, S.L.; Hardy, M.P.; Sinha, K.P.; Fairhurst, C. 
(Minnesota Univ., Minneapolis (USA). Dept. of Civil and Mineral 
Engineering). Mar 1974. 48p. NTIS $3.75. 

A description is presented of a combined analog-digital 
computer system for solving problems that are impractical when 
either device is used ey. This method applies to the impor- 
tant class of mining problems involving excavations in tabular seam 
or vein-type deposits. The hybrid computer system has many impli- 
cations for rational planning of underground excavations since it 
allows practically any type of inelastic seam behavior or artificial 
support characteristics to be simulated. Inelastic seam behavior, 
for example, might be due to either rock failure or to time-depen- 
dent deformation. The hybrid computer shows considerable poten- 
tial as a design tool for coal mine layout. It is ideally suited to in- 
eee of effects of design changes due to the speed with 
which parameter changes can be implemented. 


9030 (PB—243899) Design of roof bolt patterns for jointed 
rock. Wright, F.D. (Kentucky Univ., Lexington (USA). Rock 
Mechanics Lab.). Oct 1974. Contract GOI11162. 132p. NTIS 
$5.75. 

The objectives of this research were to determine the sta- 
bility relationships of coal mine roof rocks that are cut by fractures 
of intersecting joints, with and without roof bolts, under various 
sets of conditions and to develop criteria for the design of roof 
bolt systems for such roofs. The problem was studied mathe- 
matical finite element models and by laboratory models. Equations 
were developed to express the relationships of such factors as 
horizontal formation pressures, inclination, and friction of joints, 
bolt loads, roof spans, and rock properties. The main value of the 
results is that design criteria and tables have been developed to 
assist in evaluating the stability of fractured roof rock and the bolt- 
ing that may be used to reinforce it. The ication of the 
methods presented in this report should result in better roof con- 
trol. 


9031 (PB—243982/6ST) Regional y, ph ys 
and geology of the Northern Great Plains. file report. Keefer, 
W.R. (Northern Great Plains Resources ram, Denver, Colo. 
(USA)). 1974. 122p. (NGPRP/CD—74/500). NTIS $5.25. 
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The report analyzes the topography, ng = and 
geology of a 63 county area in North Dakota, Mom mon young, 
and South Dakota. Geologic maps are included. In addition 7 1/2 
minute quadrangle slope maps are included for 5 selected sites that 
are representative of the areas that are likely to be impacted with 
accelerated coal development in the Northern Great Plains. These 
maps are provided as tools for planning t tion facilities, 
utility corridors, siting of mines and related facilities, controlling 
erosion, determining reclamation potential, and preparation of 
mining plans. 


9032 (PB—249830) Technical services for mine communica- 
tions research. Task b (t.o.1) applicability of state-of-the-art re- 

for wireless mine communication. for May 
1974—Jul 1975. Ginty, J.J.; Lagace, R.L.; Martin, P.G. (Little 
(Arthur D.), Inc., Cambridge, Mass. (USA)). Jul 1975. Contract 
H0346045. 78p. (ADL-C—77229-2). NTIS $5.00. 

See also PB—249831. 

The applicability of state-of-the-art repeaters to wireless 
communication in U.S. coal mines is investigated. Requirements, 
the environment, and system design factors are described. Present 
F1/Fl and F1/F2 repeater technology and equipment in the MF to 
UHF bands are reviewed, and system designs based on these are 
formulated and compared for use in coal mines. F1/F2 type radio 
repeater systems are presently the most practical for U.S. mine ~ 
plications. F1/F2 equipment is commercially available in the HF, 
VHF, and UHF bands, but not below 25 MHz. Although no off- 
the-shelf repeater equipment presently meets all mine environmen- 
tal, safety, and user requirements, available UHF (450 MHz) 
equipment, suitably modified, presently offers the most promise for 
providing wireless communication coverage compatible with the 
needs of both working sections and haulageways. Repeater systems 
using radiating coaxial cables offer a practical alternative for radio 
coverage along haulageways. Recommendations are made for the 
installation, test and evaluation of a prototype system using 
modified, commercially available UHF equipment in an operating 
mine. 


9033 Crisis of declining underground coal productivity: its na- 
tional impact, causes and solutions. Wearly, W.L. (Ingersoll—Rand 
Co., Woodcliff Lake, NJ). pp 5-17 of In First symposium on coal 
management techniques. Volume I. Washington, DC; National 
Coal Association (1975). 

From 1. symposium on coal management techniques; 
Louisville, Kentucky, United States of America (USA) (21 Oct 
1975). 

See CONF-751090—P1. 

The effects of declining productivity on the national econo- 
my are considered. The way in which coal competes with other 
fuels is discussed. Industry spokemen agree that the sudden change 
in productivity was due to increasing concern for the health and 
safety of miners. Ways of improving both productivity and safety 
are discussed. (MCG) 


9034 Personnel training. Eads, B.F.; Barineau, G.W. 
(Monterey Coal Co., Carlinville, IL). pp 19-23 of In First symposi- 
um on coal management techniques. Volume I. Washington, DC; 
National Coal Association (1975). 

From 1. symposium on coal management techniques; 
Louisville, Kentucky, United States of America (USA) (21 Oct 
1975). 

See CONF-751090—P1. 

The training program developed by the company is 
described. (MCG) 


9035 Future manpower needs in the coal industry. Haynes, 
R.M. (Consolidation Coal Co., Pittsburgh). pp 25-28 of In First 
symposium on coal management techniques. Volume I. Washing- 
ton, DC; National Coal Association (1975). 

From 1. symposium on coal management techniques; 
Louisville, Kentucky, United States of America (USA) (21 Oct 
1975). 

See CONF-751090—P1. 

The need for technically oriented and production oriented 
personnel and technical specialists in the fields of safety and en- 
vironmental aspects of coal mining are discussed. (MCG) 


9036 Explosive fluid transmitted shock method for mining 
deeply buried coal. Archibald, P.B. (to Energy Research and 
Development Administration). US Patent 3,964,792. 22 Jun 1976. 
Filed date 28 Jan 1975. 6p. 

PAT-APPL-544,715. 

A method is described for recovering coal from deeply bu- 
ried deposits, comprising drilling a hole down into a coal seam, 
filling the hole with water, and periodically detonating an explosive 
charge at the bottom of the water-filled hole. The water transmits 
the explosive shock wave to the face of the coal seam, thereby 
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fracturing and dislodging the coal. The resulting suspension of 
loose coal in water is then pumped to the surface where the coal is 
recovered and the water is recycled to the mining operation. 9 
claims, 2 drawing figures. 


TRANSPORT AND HANDLING 
REFER ALSO TO CITATION(S) 8911, 8975, 8976, 8977, 10540 


9037 Briquetting of waste for solid fuel. Wogrolly, E.G. 
(Laboratorium fuer Kunststofftechnik, Vienna). pp 573-579 of In 
Conversion of refuse to energy. Piscataway, NJ; Inst. of Electrical 
and Electronic Engineers, Inc. (1975). (In German) 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Experimental results are reported which show that briquets 
from low-grade coal, industrial wastes, and municipal wastes are 
suitable as domestic fuel. By the addition of 10 to 15 percent 
waste oil the heating value can be increased. By removal of the 
ferrous materials and most of the other mineral components the 
heating value is further increased. The smoke given off is a 
minimum. The briquets are comparable in heating value with com- 
mercial briquets from lignite. (JSR) 


9038 Progress with coal slurry pipelines (comparison with unit 
trains). Wasp, E.J. (Energy Transportation Systems Inc., San Fran- 
cisco). pp 1.1-1.24 of In Frontiers of power technology con- 
ference. Stillwater, OK; Oklahoma State Univ. (1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 

Graphs are presented showing that coal slurry pipelines can 
transport coal cheaper than unit trains, provided large, stable 
volumes of coal are to be transported over fixed routes. They may 
be preferable for the transport of coal from underground to the 
surface (because dust would be reduced), in which case it would 
be easy to integrate the overall transport. But rail transportation 
will remain essential for hauling the major fraction of coal, where 
smaller amounts are shipped to numerous different terminals. The 
economics of railways and pipelines are compared with respect to 
capital requirements, manpower, steel and energy. Pipelines have a 
high fixed investment and low labor costs, so pipeline costs would 
be affected less by future inflation than railway costs. It is argued 
further that higher future costs of railway transportation would af- 
fect the type of power plant, favoring nuclear energy compared to 
coal-fired plants. There may be social and environmental problems 
due to the rail transport of the large amounts of coal expected to 
be needed in the future (disruption of auto traffic, of other train 
traffic, noise, safety, fires, dusts, etc.). The fine coal transported by 
pipeline may be preferred for some new uses. (LTN) 


9039 Process for the manufacture of brown coal briquettes. 
Franke, F.; Wenzel, W.; Meraikib, M.; Berkenkamp, H. (to 
Rheinische Braunkohlenwerke AG). US Patent 3,980,447. 14 Sep 
1976. Priority date 26 Apr 1972, German, Federal Republic of 
(F.R. Germany). 8p. 

A process is described for manufacturing briquettes from 
brown coal that includes drying brown coal, which is preferably in 
fine granular form. The dried brown coal is then heated at a first 
rate up to a temperature in a range of from about 300 to about 
320°C. The brown coal is subsequently heated at a second rate, 
which is less than the first rate, to a temperature in the range of 
from about 350 to about 400°C. The brown coal is thereafter 
pressed into briquettes. 


9040 Process and apparatus for conveying large particle 
mined coal, oil shale, ore, etc. from mines or from 
strip mines via a Funk, E.D. (to Kamyr, Inc.). US Patent 
3,982,789. 28 Sep 1976. Filed date 16 Jul 1974. 10p. 

A process and apparatus are described for conveying large 
particle coal, oil shale, ore, etc. from underground or strip mines 
via a pipeline, said conveying being accomplished by introducing 
the solid material into a pipeline with flowing water, such introduc- 
tion into the pipeline being on the discharge side of a pump which 
motivates the flow of water in the pipeline, such introduction being 
accomplished by a transmission device which transmits the solid 
material from a low a water stream to the high energy water 
stream of the pipeline, transmission being continuous. 
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COMBUSTION 


REFER ALSO TO CITATION(S) 8897, 8906, 8907, 8908, 8911, 
8982, 9409, 9417, 9430, 9629, 9640, 9641, 9642, 9643, 9644, 
9645, 9646, 9647, 9648, 9649, 9650, 9651, 9652, 9653, 9654, 
9655, 9656, 9657, 9658, 9659, 9660, 9661, 9662, 9663, 10111, 
10178, 10474 


9041 Fuels 1924—1940. Elliott, M.A. (Texas Eastern Trans- 
mission Corp., Houston, TX). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 19: No. 3, 140-161(1974). 

From 168. national meeting of American Chemical Society; 
Atlantic City, New Jersey, USA (8 Sep 1974). 

See CONF-740955—P4. 

The period 1924 to 1940 may be characterized as the 
flowering era of fuel science and technology. In the field of com- 
bustion this period saw the extensive development of the burning 
of pulverized coal under slagging conditions to generate steam; a 
greatly improved understanding of the kinetics and mechanism of 
the combustion of solid fuels. Coal gasification technology was ad- 
vanced: by the development of gasifiers using oxygen; by operating 
at elevated pressure, under slagging conditions, and with a 
fluidized bed; and by demonstrating the feasibility of hydrogasifica- 
tion. During the period the efficient by-product coke oven almost 
completely replaced the beehive oven for producing metallurgical 
coke. Coal liquefaction and solvation progressed from the labora- 
tory to the full-scale commercial plant. The Fischer-Tropsch 
process was discovered just prior to the period under discussion 
and it too progressed to the commercial stage during this period. 
Major advances were made in knowledge of the kinetics and 
mechanism of the oxidation of gaseous fuels and in knowledge of 
the properties of fuel-air mixtures. Extensive work was done on the 
chemical constitution of coal and tar and on their physical proper- 
ties. This latter work led to the establishment of many ASTM stan- 
dards. These impressive accomplishments in fuel science and 
technology are discussed. 


9042 . History of the development of the fluidized-bed boiler. 
Ehrlich, S. pp 15-20 of In Fluidized-bed combustion. McLean, VA; 
MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

A review of the development of fluidized-bed combustion 
indicates that individuals, not organizations, have been primarily 
responsible for the progress. Commercial success depends on the 
commitment of resources by the organizations which design, erect 
and use steam generators. The need for a coal fired, fluidized-bed 
boiler, perceived by far-sighted individuals, may now be filled 
because the need is acknowledged by those who control the 
required resources. The accomplishments of the individuals should 
be acknowledged. 


9043 Preliminary report on fluid-bed combustion of anthracite 
wastes. Wilson, J.S.; Gillmore, D.W. (Energy Research and 
Development Administration, Morgantown, WV). pp 55-67 of In 
Fluidized-bed combustion. McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Millions of tons of anthracite refuse and silt bank materials 
are potential low-carbon, high-ash fuels for fluid-bed combustion. 
In preliminary tests in an 18-in. dia. atmospheric pressure 
fluidized-bed combustor at the Morgantown Energy Research 
Center (ERDA), Powderly Bank silt (66 percent carbon, 24 per- 
cent ash) and Mid-Valley Bank refuse (25 percent carbon, 65 per- 
cent ash) were successfully burned in a 36-in. and deeper beds at 
temperatures of 1600°F and above. 


MARKETING AND ECONOMICS 


9044 First symposium on coal 
Volume I. NCA/BCR Coal Conference and 
Louisville, October 21—23, 1975. Washi 


techniques. 
Il held at 
, DC; Na- 


Kentucky, 
tional Coal hennitlion (1975). 143p. (CONF-751 Pl). 


From 1. symposium on coal ment techniques; 
ge Kentucky, United States of America (USA) (21 Oct 
1975). 

A separate abstract was prepared for each of the fourteen 
papers for announcement in ERDA Energy Research Abstracts 
(ERA); five of the papers were also selected for Energy Abstracts 
for Policy Analysis (EAPA). 
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9045 Problems involved in the administration of a coal com- 
pany. Samples, R.E. (Amax Coal Co., Indianapolis). pp 1-4 of In 
First symposium on coal management techniques. Volume I. 
Washington, DC; National Coal Association (1975). 

From 1. symposium on coal management techniques; 
—_— Kentucky, United States of America (USA) (21 Oct 

See CONF-751090—P1. 

The problems considered include the necessity for a basic 
change in attitude in the coal industry, the necessity to delegate 
decisions and for a change in management style, the necessity to 
acquire an adequate number of competent people, and the necessi- 
ty for communication and coordination. (MCG) 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 9009, 9010, 9014, 9015, 9016, 
9017, 9018, 9019, 9020, 9021, 9022, 9023, 9033 


9046 (EPA—600/2-76-149, pp 293-303) Evaluation of par- 
ticulate characterization tech Mahar, H.; Zimmerman, N. 
(MITRE Corp., McLean, VA). Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of con- 
version technology, II. 

The Environmental Protection Agency’s measurement pro- 
gram for environmental assessment is addressing the need for a 
rapid, effective, and inexpensive means for evaluating the potential 
environmental hazards associated with industrial particulate emis- 
sions. Chemical analyses and cellular biological assays were per- 
formed on size-classified iculate material collected at nine in- 
dustrial sites. The exercise was formulated to determine whether 
the chemical analyses or the bioassays, alone or in combination, 
were sufficient to assess the hazards associated with particulate 
emissions. This program has identified the need for size-classified 
particulate matter to be utilized in the various chemical or biologi- 
cal tests. Elemental analysis and partial organic characterization of 
the particulate samples have been performed. A cellular bioassay, 
utilizing rabbit alveolar macrophages (RAM), has been used to 
provide a rank ordering of particulate samples in terms of their ob- 
served cytotoxic activity. A screening technique utilizing several 
bacterial indicator strains is being used to evaluate the mutagenic 
potential of the particulate samples. Attempts to correlate ob- 
served biological activity with chemical analyses are ongoing. 


REGULATIONS 


REFER ALSO TO CITATION(S) 9015, 9016 


PETROLEUM 


RESERVES 
REFER ALSO TO CITATION(S) 9071 


9047 (PB—243581) Initial report on oil and gas resources, 
reserves, and (Federal Energy Administra- 
tion, Washington, D.C. (USA). Office of Ene Resource 
Development). Jun 1975. 243p. (FEA/G—75/360). S $7.50. 

The Federal Energy Administration (FEA) has completed a 
year-long study of proved reserves of crude oil and natural gas. 
Preliminary estimates show that, as of December 31, 1974, the 
United States had reserves of 38.2 billion barrels of crude 
oil and 237 trillion cubic feet of natural gas. The preliminary esti- 
mates are based on a survey by the FEA of all oil and gas field 
Operators in the United States. The results of the survey are 
detailed in Chapter IV of this report. Estimates of oil and natural 
gas resources were prepared by USGS for FEA. They are discussed 
in detail in chapter VIII of this report. A later report, in Sep- 
tember, will present final estimates of proved reserves and added 
information on indicated reserves and productive ity from 
FEA’s survey of oil and gas field operators. It will also report the 
results of ~——— studies of 34 additional fields which, 
together with the 2 ld studies included in the current report, 
will cover more than half of the Nation's proved reserves of oil 
and about 30 percent of natural gas reserves. (GRA) 


EXPLORATION 
REFER ALSO TO CITATION(S) 9072, 9159 


9048 (NTIS/PS—76/0210) Petroleum exploration, production, 
and recovery methods (a bibliography with abstracts). Report for 
1964—Mar 1976. Hundemann, A.S. (National Technical Informa- 
pon Page Springfield, Va. (USA)). Mar 1976. 10ip. NTIS 

Supersedes NTIS/PS—75/254. 

Various methods of oil recovery such as water flooding, gas 
flooding, steam flooding, in situ retorting, and thermal recovery 
methods are discussed. Also included are methods used in 
prospecting for oil and predicting oil recovery; production 
processes and costs; and mining and petroleum laws of various 
countries. Offshore drilling and recovery are not included. A 
published search on offshore drilling can be obtained by ordering 
NTIS/PS-75/540. (This updated bibliography contains 96 abstracts, 
15 of which are new entries to the previous edition.) (GRA) 


9049 (PB—243227/6ST) Advanced indicators of oil and gas 
exploration and drilling activity. (Federal Energy Administration, 
Washington, D.C. (USA)). Aug 1974. 38p. (FEA/C—74/29). 
NTIS $3.75. 

This report is basically a graphic presentation of historical 
and current trends in petroleum exploration and drilling activity in 
the United States. Statistical information on domestic geophysical 
exploration, drilling rig activity, well completions and footages, 
production, and reserves can be obtained from numerous ‘primary’ 
and ‘secondary’ sources. This paper incorporates only a portion of 
available data, mainly that deemed useful in establishing trends in 
these areas. In order to assure accuracy of statistics presented in 
this report, primary sources were sought for all data. An itemized 
listing and discussion of data sources are included in Appendices A 
and B, respectively. In most instances the year 1950 was chosen as 
an initial date for historical data because it encompasses peak 
periods of exploration and drilling activity which occurred during 
the early and mid-1950’s. (GRA) 


9050 Fourth SPE Symposium on Numerical Simulation of 
Reservoir Performance, Los Angeles, California, February 19—20, 
1976. New York; American Institute of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1976). 394p. (CONF-760228—). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

Separate abstracts were prepared for the 24 papers 
presented. (JSR) 


Numerical simulation of water-oil flow in naturally frac- 
tured reservoirs. Kazemi, H.; Merrill, L.S.; Porterfield, K.L.; 
Zeman, P.R. pp 7-30 of In Fourth SPE Symposium on Numerical 
Simulation of Reservoir Performance. New York; American Inst. 
of Mining, Metallurgical, and Petroleum Engineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

A three-dimensional, multiple well, numerical simulator for 
simulating single-phase flow or two-phase flow of water and oil is 
developed for fractured reservoirs. The simulator accounts for 
relative fluid mobilities, gravity force, imbibition, and variation in 
reservoir properties. The simulator handles uniformly and nonu- 
niformly distributed fractures and/or no fractures at all. Finally, 
the simulator can be used to simulate the water-oil displacement 
process and in the transient testing of fractured reservoirs. 


9052 Sampling of variational methods. Rachford, H.H. Jr. pp 
31-42 of In Fourth SPE Symposium on Numerical Simulation of 
Reservoir Performance. New York; American Inst. of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

As an introduction to a session on variational methods in 
reservoir modeling, the purpose of this paper is to emphasize the 
rich variety inherent in the structuring of such methods. We illus- 
trate this with a few examples, chosen partly to suggest that there 
may remain more such methods yet to be discovered and tried 
than methods already known and tested. This r is not intended 
to be a survey, nor is it intended to present a full account even of 
the ideas illustrated. 


9053 Development and application of variational methods for 
simulation of miscible displacement in porous media. Settari, A.; 
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Price, H.S.; Dupont, T. pp 43-67 of In Fourth SPE Symposium on 
Numerical Simulation of Reservoir Performance. New York; 
American Inst. of Mining, Metallurgical, and Petroleum Engineers, 
Inc. (1976). 
From 4. symposium on numerical simulation of reservoir 
tformance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

Many reservoir engineering problems involve solving fluid 
flow equations, whose solutions are characterized by sharp fronts 
and low dispersion levels. This is particularly important in tracking 
small slugs which are characteristic of chemical floods, polymer 
floods, first and multiple contact hydrocarbon miscible displace- 
ments and most thermal processes. The use of finite-difference ap- 
proximations to solve these problems when low dispersion levels 
and small slugs need to be accurately modeled is prohibitively ex- 
pensive. In two dimensions, as many as 500 grid blocks on a side 
may be required in order to obtain the necessary accuracy. How- 
ever, the use of high order variational approximations is: shown to 
be a very effective means of economically solving this problem. 
This paper presents some numerical results of a research project 
recently completed which has demonstrated that high order varia- 
tional methods can be used to solve difficult reservoir engineering 
problems where finite-difference approximations would be prohibi- 
tively expensive. 


9054 New approach to parameter estimation in well testing. 
Padmanabhan, L.; Woo, P.T. pp 319-336 of In Fourth SPE Sym- 
posium on Numerical Simulation of Reservoir Performancc. New 
York; American Inst. of Mining, Metallurgical, and Petroleum En- 
gineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

This paper analyzes the parameter estimation problem from 
a computational viewpoint and examines some new problems that 
surface in solving the estimation equations and interpreting the 
results. A new approach to the estimation problem is introduced. 
This is the technique of recursive estimation, which proceeds by a 
sequential or recursive scheme for processing the data one at a 
time. 


9055 Semi-direct iterative methods in numerical reservoir 
simulation. Letkman, J.P. pp 385-394 of In Fourth SPE Symposi- 
um on Numerical Simulation of Reservoir Performance. New 
York; American Inst. of Mining, Metallurgical, and Petroleum En- 
gineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

In the past efforts in reservoir simulation have been directed 
toward efficient techniques for solving the set of simultaneous 
equations arising in multi-phase multi-dimensional fluid flow. 
Techniques which have been investigated have included both 
direct solution and iterative methods such as SOR, ADIP, and SIP. 
Iterative techniques have received greater attention since direct 
methods usually require significantly more computer storage and 
computing time. Direct methods have been the only alternative for 
problems which are insolvable with iterative methods, and the 
direct solution approach becomes competitive for those problems 
which are slow to converge. A semi-direct iterative approach is 
described which extends the capability of iterative methods to 
solve the more complex problems which result from severe 
heterogeneities due to geometrics or reservoir properties. The 
semi-direct method investigated in this paper determines the ad- 
vantages of including additional diagonals in the triangular decom- 
position matrices. If all diagonals are included in the triangular 
matrices the semi-direct method becomes equivalent to the direct 
method. The investigation showed the asymptotic convergence rate 
on a computational work required basis was approximately equal 
to SIP for the model problem proposed by Stone. It achieved faster 
convergence for the heterogeneous model problem. For some com- 
plex problems the method will obtain convergence where SIP fails 
to converge or converges slowly. 


9056 Solution of the equations for multi-dimensional two- 
immiscible flow by variational methods. Spivak, A.; Price, 
S.; Settari, A. pp 69-91 of In Fourth SPE symposium on numeri- 
cal simulation of reservoir performance. New York; American Inst. 
of Mining, Metallurgical, and Petroleum Engineers, Inc. (1976). 
From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 
See CONF-760228—. 
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This paper describes the solution of the equations for two- 
dimensional two-phase immiscible flow by variational methods. 
The formulation of the equations and the Galerkin procedure for 
solving the . ery are given. The results of numerical experi- 
ments for 1-D, 2-D areal and 2-D cross-sectional examples are 
presented. In each case, the results are compared to finite-dif- 
ference solutions for the same problem. The ability to track ex- 
tremely sharp fronts is demonstrated by the variational approach. 
The time approximations used are shown to be stable for difficult 
problems such as converging flow and gas percolation. The varia- 
tional solution is shown to be insensitive to grid orientation. The 
concept of relative permeability weighting which requires careful 
attention in the finite-difference approach is of no consequence in 
the variational approach. 


9057 Two-phase coning model using Alternating Direction 
Galerkin procedure. Kebaili, A.L.; Thomas, G.W. pp 93-106 of In 
Fourth SPE symposium on numerical simulation of reservoir per- 
formance. New York; American Inst. of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

This study presents a development of an Alternating 
Direction Galerkin (ADG) method following some theoretical 
work of Douglas and Dupont. The technique is applied to the con- 
struction of a two-phase coning simulator in cylindrical coor- 
dinates. Solutions are approximated in smooth bicubic Hermite 
subspaces. The non-linear coefficients in the differential equations 
are interpolated into a Hermite subspace with a mesh three times 
finer than the solution mesh. This interpolation scheme provides 
an order of accuracy consistent with and as high as that of the 
method of solution. Also it makes a substantial reduction in com- 
puter time. A novel method has been devised to simplify the nota- 
tion and programming effort compared to work previously done in 
this area. In addition, a permutation matrix is employed to bring 
the matrix problem for each sweep into a simpler consistent form 
such that a block solution technique can be readily applied. 
Finally, some computational results for hypothetical coning 
problems are presented and discussed. These are compared to 
those obtained from a non-alternating Galerkin formulation and a 
comparable finite difference model. 


9058 Simulation of two-phase flow by finite element methods. 
Langsrud, O. pp 107-122 of In Fourth SPE symposium on numeri- 
cal simulation of reservoir performance. New York; American Inst. 
of Mining, Metallurgical, and Petroleum Engineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

A finite element approximation to the differential equations 
for flow of two compressible fluids (oil and gas) through a porous 
medium is presented. Following a Galerkin approach, the algebraic 
equations are derived using matrix notation. Time integration is 
done by a simple finite difference scheme, and the resulting non- 
linear equations are solved by a chord slope technique. Some sim- 
ple means for stabilizing the solution are pointed out and incor- 
porated in the method. Numerical results are presented for a dis- 
placement and a gas percolation problem, and the finite element 
results are shown to be slightly superior to those of a conventional 
model. 


9059 Generalized collocation methods for time dependent non- 
linear boundary value problems. Sincovec, R.F. pp 123-133 of In 
Fourth SPE symposium on numerical simulation of reservoir per- 
formance. New York; American Inst. of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

This paper briefly describes the development of generalized 
collocation methods for solving coupled systems of nonlinear one- 
dimensional parabolic partial differential equations. The methods 
are applied to several problems that are representative of fluid 
flow in a porous olin. The numerical results which are 
presented indicate that collocation methods using C' piecewise 
polynomials with Gauss collocation points are more efficient than 
conventional second order finite difference methods. In particular, 
for problems whose solutions are smooth, one obtains more accu- 
racy per dollar of computer time with higher order collocation 
methods. For problems whose solutions are characterized by a 
steep shock-like transient wave front, one can conclude that higher 
order collocation methods are not necessarily more efficient than 
lower order collocation methods but collecation methods are still 
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more efficient than conventional second order finite difference 
methods. Also for a given accuracy, collocation methods require 
less computer storage than conventional second order finite dif- 
ference methods. 


9060 Application of SSOR to three-dimensional reservoir 

Wattenbarger, R.A.; Thurnau, D.H. pp 135-147 of In 
Fourth SPE symposium on numerical simulation of reservoir per- 
formance. New York; American Inst. of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1976). 

See CONF-760228--. 

A relaxation method called Slice Successive Overrelaxation 
has been develo for the solution of matrix problems occurring 
in three-dimensional reservoir simulation. The SSOR technique 
represents a significant improvement over previously used 
techniques and is considered to be a general method. The mathe- 
matics of SSOR is a straight-forward extension of block SOR 
techniques in which the submatrix, or block, corresponds to a ver- 
tical plane (slice) through the reservoir. This technique has 
become practical by the application of a reordering scheme to the 
direct solution of each submatrix. On iterations subsequent to the 
first, the forward elimination on submatrices is not required, mak- 
ing successive iterations comparable to LSOR in speed. The Watts 
correction method is applied in its generalized manner similar to 
LSOR and dramatically enhances the speed of convergence. Test 
results are shown for various reservoir problems. The method is 
shown to be particularly advantageous in a typical three-dimen- 
sional problem where vertical permeability barriers exist in por- 
tions of the reservoir and high vertical transmissibilities occur el- 
sewhere. It is demonstrated that the convergence rate of applying 
SSOR to a three-dimensional problem is essentially the same as the 
convergence rate of applying LSOR to the two-dimensional projec- 
tion of the same problem. A method is presented which can be 
used to estimate the computer time required for an SSOR solution. 


9061 Orthomin, an iterative method for solving sparse sets of 
simultaneous linear equations. Vinsome, P.K.W. pp 149-159 of In 
Fourth SPE symposium on numerical simulation of reservoir per- 
formance. New York; American Inst. of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

An iterative method is proposed for the inversion of sparse 
band-structured matrices of the type that are common in numeri- 
cal reservoir simulators. The method utilizes orthogonalizations 
and minimizations to achieve a fast convergence rate. Tests have 
shown that the method is highly competitive compared with other 
iterative techniques. The rate of convergence is insensitive to the 
use of iteration parameters, non-symmetry of the matrix, and ratios 
of off-diagonal bands in symmetrical matrices. 


9062 Sparse matrix factorization: storage management al- 
gorithm for direct solution of reservoir simulation equations. Mc- 
Donald, A.E.; Tribble, R.H. pp 161-176 of In Fourth SPE symposi- 
um on numerical simulation of reservoir performance. New York; 
American Inst. of Mining, Metallurgical, and Petroleum Engineers, 
Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

Matrices too large to invert in central storage must be 
scratched onto peripheral storage. The scratched information must 
be carefully ordered to avoid overloading the computer's 
input/output system. Efficient user software is preferable to system 
software because matrix sparsity can be taken into account in a 
natural way. S management can be simplified by keying 

tipheral scratch to an ropriate sparse matrix factorization. 
This paper presents a factorization for the alternating column or- 
dering, and shows that it is faster than the alternating diagonal or- 
dering (D-4) of Price and Coats when the grid dimensions are 
large. 
9063 Comparative evaluation of different versions of the 
Strongly Implicit Procedure (SIP). Suarez, A.; Faroug Ali, S.M. pp 
177-196 of In Fourth SPE symposium on numerical simulation of 
reservoir performance. New York; American Inst. of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

The well-known Strongly Implicit Procedure (SIP), in- 
troduced by Weinstein, Stone, and Kwan, was tested for two- and 
three-dimensional, two-phase reservoir flow problems. Addi- 
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tionally, it was evaluated for the two-dimensional Laplace equa- 
tion, where the exact solution was known. The evaluation con- 
sisted in the comparison of the convergence behavior of the SIP al- 
gorithm, where a single set of equations is used for all iterations, 
with the algorithm employing two sets of equations, one for odd- 
numbered iterations, and the other for even-numbered iterations. 
Also, the effect of the number and ordering of the iteration 
parameters on convergence was investigated. algorithm for 
odd-numbered iterations has already been reported by Weinstein 
et al. The algorithm for even-numbered iterations was derived, and 
is given in this paper. It was found that less than 10 percent addi- 
tional computational effort was expended when using the odd-even 
iterations algorithm as compared to the original odd-numbered 
iterations algorithm. However, the odd-even iterations algorithm 
permitted a significant improvement in the results: the material 
balance errors decreased, and the residuals were lower. The 
residuals decreased by several orders of magnitude when the con- 
vergence tolerance was tightened. For both versions of SIP, the 
number and ordering of the iteration parameters was found to 
have a profound effect on the convergence behavior. Any signifi- 
cant trend was not apparent, however. It is recommended that the 
odd-even iterations version of SIP should be used for reservoir 
problems and that trial runs should be carried out to determine the 
optimum number of parameters and the best (e.g., increasing, 
decreasing, etc.) ordering of the same. The paper discusses these 
factors for the reservoir problems tested. 


9064 Numerical solution of slightly compressible single phase 
transient flow problems by spline functions. ru, A.H.; Alex- 
ander, W.C.; Panton, R.L. pp 197-207 of In Fourth SPE symposi- 
um on numerical simulation of reservoir performance. New York; 
American Inst. of Mining, Metallurgical, and Petroleum Engineers, 
Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

Two dimensional spline functions were utilized in the solu- 
tion of the linear diffusion equation both with and without a sink 
within the domain. A collocation method of solution was used and 
several types of spline representations were investigated. Results 
were compared with finite difference solutions and with the 
analytical solutions. B-splines with an extended region of definition 
were concluded to be superior. For problems with a sink the B- 
splines alone were not accurate, however, supplementing the 
splines with a log term produced very good results. 


9065 Nine-point finite difference reservoir simulator for 
realistic prediction of unfavorable mobility ratio displacements. 
Yanosik, J.L.; McCracken, T.A. pp 209-229 of In Fourth SPE 
symposium on numerical simulation of reservoir performance. New 
York; American Inst. of Mining, Metallurgical, and Petroleum En- 
gineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

Reservoir simulators based on five-point difference 
techniques do not predict the correct recovery performance for 
unfavorable mobility ratio piston-type displacements. For a 
developed five-spot pattern, the predicted performance is depen- 
dent on the grid orientation (parallel or diagonal) used. The 
development and testing of a nine-point finite-difference reservoir 
simulator is discussed in this paper. Developed five-spot pattern 
flood predictions are presented for piston-type displacements with 
mobility ratios ranging from 0.5 to 50.0. It is shown that the pre- 
dicted fronts are realistic and very little or no difference exists 
between results for parallel and diagonal grids. The maximum dif- 
ference in the recovery curves is less than 1.5 percent. The nine- 
point difference method is extended to any grid network composed 
of rectangular elements. Results for two example problems, a 
linear flood and a direct line drive flood, indicate the extension is 
correct. The techniques discussed in this paper can be directly ap- 
plied in the development of any reservoir simulator. It is an- 
ticipated that the greatest utility will be in the development of 
simulators for the improved oil recovery processes which involve 
unfavorable mobility ratio displacements. Examples are miscible 
flooding, micellar flooding, and direct steam drive. 


9066 Nonlinear stability analysis for difference — 
. Peaceman, D.W. pp 231-245 of In 


Fourth SPE symposium on numerical simulation of reservoir per- 
formance. New York; American Inst. of Mining, Metallurgical, and 
Petroleum Engineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 
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The usual linearized stability analysis of the finite difference 
solution for two-phase flow in porous media is not delicate enough 
to distinguish between the stability of equations using semi-implicit 
mobility and those using completely implicit mobility. A nonlinear 
stability analysis is developed and applied to finite difference equa- 
tions using an upstream mobility which is (a) explicit, (b) 
completely implicit, or (c) semi-implicit. The nonlinear analysis 
yields a sufficient (though not necessary) condition for stability. 
The results for explicit and completely implicit mobilities agree 
with those obtained by the standard linearized analysis; in particu- 
lar, use of completely implicit mobility results in unconditional sta- 
bility. For semi-implicit mobility, the analysis shows a mild restric- 
tion which, in general, will not be violated in practical reservoir 
simulations. Some numerical results are presented which support 
the theoretical conclusions. 


9067 Simulation of naturally fractured reservoirs with semi- 
implicit source terms. Rossen, R.H. pp 271-283 of In Fourth SPE 
symposium on numerical simulation of reservoir performance. New 
York; American Inst. of Mining, Metallurgical, and Petroleum En- 
gineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

Conventional reservoir simulation techniques prove to be in- 
adequate when applied directly to the study of fractured reservoir 
systems. Such systems are characterized by extremes in porosity, 
permeability, and saturation. The vast bulk of the reservoir volume 
is occupied by relatively low permeability, disjoint matrix blocks of 
various sizes surrounded by a small volume of high permeability in- 
terconnected fracture space. Our approach to this complete 
problem has been to treat the matrix blocks as source and sink 
terms in an otherwise conventional simulation which models only 
the fracture system. The source/sink terms are functions of matrix 
rock and fluid properties with fracture saturation and pressure 
defining the boundary conditions. These functions are derived 
either by history matching simulations or independently by labora- 
tory experiment or single matrix block simulation. This basic con- 
cept of a source/sink treatment is not unique to this work. How- 
ever, the numerical formulation and implementation of these terms 
into the fracture simulation offers significant advantages over exist- 
ing modeling procedures. The fundamental advantage of our ap- 
proach is that these source terms are handled semi-implicitly in 
both the pressure and saturation calculations involved in the frac- 
ture simulation. This avoids instability problems that are inherent 
in a sequential fracture-matrix solution and more closely links the 
behavior of the matrix and the fracture. Special techniques are 
developed for modeling the effects of fluid contact movement 
within a large computational grid block and for treatment of 
receding gas/oil and water/oil contacts. Hysteresis effects are in- 
cluded in the matrix blocks which begin to imbibe oil after 
drainage has begun. 


9068 Strongly-coupled, implicit well coning model. Trimble, 
R.H.; McDonald, A.E. pp 285-295 of In Fourth SPE symposium on 
numerical simulation of reservoir performance. New York; Amer- 
— Inst. of Mining, Metallurgical, and Petroleum Engineers, Inc. 
(1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

An implicit, three-dimensional, three-phase well coning 
simulator has been developed which strongly couples the well 
production equations to the reservoir flow equations. This strong 
coupling scheme allows the well production to be determined 
simultaneously with the reservoir pressures and saturations. The 
flexibility obtained allows the use of production constraints on the 
well production terms. This results in a highly user-oriented model. 
The model may be used to obtain the maximum well productivity 
for a given set of physical limitations and regulatory constraints, 
such as minimum surface pressure, maximum allowed GOR, WOR, 
water rate, gas rate, etc. The model can function either as a 
production well or an injection well, and in general, may be used 
to study any single-well behavior. This paper develops the strongly 
coupled formulation and discusses its utility in relationship to other 
implicit models. The linearization of the resulting set of finite dif- 
ference equations, along with a discussion of the solution algorithm 
to solve the coupled system of simultaneous equations, are in- 
cluded. Development of the production constraints and their 
coupling into the reservoir equations are emphasized. Example 
problems of field applications of the model are included to show 
the utility of user-supplied production constraints in determining 
well performance. 
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9069 Steam-soak well model for an isothermal reservoir simu- 
lator. Williamson, A.S.; Drake, L.P.; Chappelear, J.E. pp 297-308 
of In Fourth SPE symposium on numerical simulation of reservoir 

rformance. New York; American Inst. of Mining, Metallurgical, 
and Petroleum Engineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

An isothermal reservoir simulator may be used to in- 
vestigate the field-wide application of the steam-soak process. 
Thermal effects, which are confined to regions close to the soaked 
wells, are introduced using a semianalytical procedure for calculat- 
ing fluid production rates. This takes into account saturation and 
temperature changes in the vicinity of the soaked wells. 


9070 Reservoir matching by Bayesian estimation. 
Gavalas, G.R.; Shah, P.C.; Seinfeld, J.H. pp 309-317 of In Fourth 
SPE symposium on numerical simulation of reservoir performance. 
New York; American Inst. of Mining, Metallurgical, and Petroleum 
Engineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

The estimation of reservoir properties is inherently an un- 
determined problem (non-unique solution) because of the large 
number of unknown parameters relative to the available data. The 
common zonation approach to reducing the number of parameters 
introduces considerable modeling error by insisting that the pro- 
perties are uniform within each zone and by assigning the bounda- 
ries of these zones more or less arbitrarily. In this paper the Baye- 
sian estimation theory is applied to history matching as an alterna- 
tive to zonation. The undetermined nature of the general history 
matching problem can be alleviated through specification of a pri- 
ori statistical information on the unknown parameters. Bayesian 
estimation and zonation are applied to the problem of permeability 
estimation in a one-dimensional, one-phase reservoir. Preliminary 
results are presented. 


DRILLING AND PRODUCTION 


REFER ALSO TO CITATION(S) 9048, 9050, 9051, 9052, 9053, 
9054, 9055, 9056, 9057, 9058, 9059, 9061, 9062, 9063, 9064, 
9065, 9066, 9067, 9068, 9069, 9070 


9071 (BM-IC—8675A) Depth and producing rate classifica- 
tion of reservoirs in the United States, 1971. Dietzman, 
W.D. (Bureau of Mines, Dallas, Tex. (USA)). 1976. vp. Bureau of 
Mines, Washington, DC. 

This report presents a continuation of statistics pertaining to 
distribution of petroleum reservoirs (or fields), wells, and produc- 
tion by depth and producing rate classification in the United 
States. These statistics show the change that has occurred since 
results of a similar study were published by the Bureau of Mines in 
1967. Data are presented in tabular form by State for the 18 prin- 
cipal oil-producing States and by subdivision for the two largest 
oil-producing States, Texas and Louisiana. Tabular summations 
and graphical illustrations are presented for the Nation. The data 
are classified by 4-barrel-of-oil-per-day rate increments up to 36 
barrels and one increment of greater than 36 barrels of oil per day 
and by 2000-foot depth increments up to 8000 feet and one depth 
increment of greater than 8000 feet. | ref. 


9072 Numerical simulation of temperature and oil 
production during dry or wet in situ combustion for an inverted 5- 
spot pattern. Chien, S.F.; Shum, Y.M.; Korstad, R.J. pp 371-383 of 
In Fourth SPE Symposium on Numerical Simulation of Reservoir 
Performance. New York; American Inst. of Mining, Metallurgical, 
and Petroleum Engineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

A numerical simulation is developed to determine the tem- 
perature profiles and oil production of an inverted 5-spot pattern 
subjected to dry or wet in situ combustion. The basic equations 
required for the simulation are derived and discussed. The simula- 
tion takes into consideration the heat of combustion, the reservoir 
heat capacity, the conduction and convection of heat through the 
reservoir, and the conduction of heat between the reservoir and 
the cap and base rocks. Oil production is calculated through the 
use of the temperature-oil saturation relationships, a production 
delay factor a well-capturing factor. Examples of temperature 
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profiles and oil production for the dry and wet combustion 
processes are presented. The features of the temperature profiles 
produced from the simulation to be in agreement with 
those reported by others in the literature. For the same injection 
rate of steam or water simultaneously with air there is not much 
difference in the oe gg profiles ahead of the combustion 
front. However, behind the front there is definitely a better utiliza- 
tion of heat (i.e., heat scavenging effect) in the case of water in- 
jection. 


9073 Hydraulic fracturing method for creating horizontal 
fractures. Medlin, W.L. (to Mobil Oil Corp.). US Patent 
3,965,982. 29 Jun 1976. Filed date 31 Mar 1975. 8p. 

This specification discloses a method of creating a horizon- 
tally disposed fracture in a subterranean formation that is 
penetrated by a wellbore. Two packers are set in the wellbore 
against the formation to be fractured to define, with the wellbore 
and intermediate packers, a fracture treatment zone. Hydraulic 
pressure is applied to the fracture treatment zone in an amount 
slightly less than that required to create a vertical fracture in the 
formation. Acoustical energy is applied in the fracture treatment 
zone to form a resonant condition therein and to provide rigid 
coupling of acoustic stress pulses between the packer and the for- 
mation and form a horizontal fracture in the formation. The 
horizontal fracture is propagated into the formation by the con- 
tinued application of the hydraulic pressure to the fracture treat- 
ment zone. 


9074 Conservation of water for core flow. Broussard, D.E.; 
Scott, P.R.; Kruka, V.R. (to Shell Oil Co). US Patent 3,977,469. 
31 Aug 1976. Filed date 3 Feb 1975. 10p. 

Water employed for the pipeline transmission of an oil core 
inside a water annulus is conserved by continuously recycling the 
water either for further use as a core flow fluid or for use in oil 
production. 


9075 Apparatus for cryothermal fracturing of rock forma- 


tions. Ross, S.L. US Patent 3,978,921. 7 Sep 1976. Filed date 14 
Nov 1974. 12p. 

Apparatus and method for cryogenic flash freezing of con- 
fined water in a rock formation with concomitant fracturing of the 
rock formation utilizes an anchoring device comprising gripping 


means actuatable responsive to release of pressurized gas effected 
by opening a valve responsible to the firing of an explosive charge 
in combination with an elongated container for a cryogenic liquid 
so that the anchoring device may be positioned with said container 
depending therefrom in a hole in the rock formation and so that 
cryogenic liquid so held in position may be forcefully discharged 
from the container uy; opening a valve responsive to the firing of 
an explosive charge for injection into water confined in the hole or 
in a cavity or crevice in the surrounding rock formation, the loca- 
tion of water to be flash frozen, if desired, being accomplished by 
a plug adapted to be fixed in place at different positions and to 
— water thereon when fixed in place. 6 claims, 9 drawing 
igures. 


9076 In situ combustion process for multi-stratum reservoirs. 
Bandyopadhyay, P.; Rhoades, V.W. (to Cities Service Co.). US 
Patent 3,978,920. 7 Sep 1976. Filed date 24 Oct 1975. 8p. 

A combustion process is claimed for recovering hydrocar- 
bons from a subterranean hydrocarbon-bearing formation compris- 
ing an upper permeable hydrocarbon-bearing stratum overlying a 
lower permeable hydrocarbon-bearing stratum and separated 
therefrom by a semi-permeable stratum which is substantially 
permeable to oxygen but not substantially permeable to water; the 
strata are traversed by injection and production wells, the lower 
hydrocarbon-bearing stratum is ignited near an injection well and 

xygen-containing gas is injected into the lower hydrocarbon-bear- 
ing stratum to combust hydrocarbons near the injection well and 
form a combustion front, an oxygen-containing gas is injected into 
the lower hydrocarbon-bearing stratum and an aqueous fluid is in- 
jected into the upper hydrocarbon-bearing stratum to move the 
combustion front between the injection and the production wells 
and to prevent or mitigate channeling through the upper hydrocar- 
bon-bearing stratum, and hydrocarbons are recovered from the 
strata. 10 claims, 2 drawing figures. 


9077 Alkoxylated asphalts as sacrificial agents in oil recovery 
egy: Kudchadker, M.V.; Walker, T.O. (to Texaco Inc.). US 
t 3,978,927. 7 Sep 1976. Filed date 10 Sep 1975. 8p. 

A process for producing petroleum from subterranean for- 
mations is disclosed wherein production from the formation is ob- 
tained by driving a fluid from an injection well to a production 
well. The process involves —— into the formation via the in- 
jection well an aqueous solution of ethoxylated asphalts as a 
sacrificial agent to inhibit the deposition of surfactant and/or 
polymer on the reservoir matrix. Normally the process would be 
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carried out by first injecting the ethoxylated asphalts into the for- 
mation through the injection well and following them with either a 
polymer or a surfactant solution. The polymer and/or surfactant 
would then be followed by a drive fluid such as water to push the 
chemicals to the production well. 9 claims, no drawings. 


PROCESSING 


— ALSO TO CITATION(S) 8910, 8955, 9375, 9379, 10238, 
1062 


9078 (PB—244093) Trends in refinery capacity and utiliza- 
tion-petroleum refineries in the United States-foreign refinery ex- 
porting centers. Annual report. Peer, E. (Federal Energy Adminis- 
tration, Washington, D.C. (USA)). Jun 1975. 45p. 
(FEA/G—75/368). NTIS $3.75. 

This report estimates U.S. petroleum refinery capacity 
growth in 1975. Included in the study are U.S. refining capacities 
as of January |, 1960-1980; new refineries, expansions, and reac- 
tivations; revised summary of 1974 U.S. refinery capacity; U.S. 
refineries planned but not constructed due to opposition on en- 
vironmental grounds; and world refining/export centers 
downstream equipment. The study also analyzes world refining ex- 
porting centers in the Bahamas/Caribbean, the Middle East, East- 
ern Canada, Italy, and Singapore, including petroleum product ex- 
ports from those countries to the U.S. and a survey of current 
capacity and future firm projects in the above countries. (GRA) 


9079 Thermod equilibria of selected heterocyclic 
nitrogen compounds with their hydrogenated derivatives. Cocchet- 
to, J.F.; Satterfield, C.N. (MIT, Cambridge, MA). Ind. Eng. Chem., 
Process Des. Dev.; 15: No. 2, 272-277(Apr 1976). 

In the catalytic hydrodenitrogenation of liquid fuels the 
heterocyclic nitrogen compounds are those most resistant to 
removal. Thermodynamic analysis of the principal steps in the 
reaction of representative compounds (pyridine, pyrrole, quinoline, 
isoquinoline, indole, acridine, and carbazole) reveals that under 
some significant reaction conditions the overall rate may be at 
least partly governed by the equilibrium of the first step, the 
hydrogenation of the N-containing ring. There is no significant 
thermodynamic limitation on the principal subsequent steps or on 
the reaction as a whole. Unusual kinetic behavior that has been 
observed, such as the existence of a maximum in rate with in- 
creased temperature, can be well interpreted in terms of a ther- 
modynamic limitation to the allowable concentration of the 
hydrogenated heterocyclic compound coupled with hydrogenolysis 
of the C--N bond being the rate-limiting step. 19 refs. 


9080 Heavy crude conversion. Arey, W.F. Jr.; Hamner, G.P.; 
Sawyer, W.H. (to Exxon Research and Engineering Co.). US 
Patent 3,977,962. 31 Aug 1976. Filed date 16 Dec 1974. 44p. 

This invention relates to novel catalysts, of two distinct 
types, useful for the catalytic hydroconversion of the 1050°F + 
hydrocarbon material contained in heavy crudes and residua such 
that the resulting product will be suitable for further processing in 
conventional refinery operations allowing maximization of clean 
liquid products. Catalysts, which include Group VIB and Group 
VIII metals, preferably in admixture, and preferably including a 
Group IVA metal, notably germanium, having certain critical 
ranges of physical characteristics inclusive of large uniform pore 
sizes, are used for the conversion, these having been shown to pos- 
sess Reng catalytic activity and selectivity for the hydroconver- 
sion of the 1050°F + materials of the heavy feeds and residua. 
Novel methods are described for the preparation of such catalysts, 
as well as for use of such catalysts. of the catalysts, i.e., one 
having properties inclusive of a large number of pores in the 100- 
275A pore size diameter range, is particularly suitable as a first 
stage catalyst and the other, which has properties inclusive of a 
I number of pores in the 100-200A pore size diameter, is espe- 
cially suitable as a second s catalyst for use in processing the 
effluent of said first stage. 29 claims, no drawings. 


9081 Heavy crude conversion. Hamner, G.P. (to Exxon 
Research and Engineering Co.). US Patent 3,977,961. 31 Aug 
1976. Filed date 16 Dec 1974. 44p. 

This invention relates to novel catalysts, of two distinct 
types, useful for the catalytic hydroconversion of the 1050°F + 
hydrocarbon material contained in heavy crudes and residua such 
that the resulting product will be suitable for further processing in 
conventional refinery operations allowing maximization of clean 
liquid products. Catalysts, which include Group VIB and Group 
VIII metals, preferably in admixture, and preferably including a 
Group IVA metal, notably germanium, having certain critical 
ranges of physical characteristics inclusive of large uniform pore 
sizes, are used for the conversion, these having been shown to pos- 
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sess improved catalytic activity and selectivity for the hydroconver- 
sion of the 1050°F + materials of the heavy feeds and residua. 
Novel methods are described for the preparation of such catalysts, 
as well as for use of such catalysts. One of the catalysts, i.e., one 
having properties inclusive of a large number of pores in the 100- 
275A pore size diameter range, is particularly suitable as a first 
stage catalyst and the other, which has properties inclusive of a 
large number of pores in the 100A-200A pore size diameter, is 
especially suitable as a second stage catalyst for use in processing 
the effluent of said first stage. 29 claims, no drawings. 


9082 Method of negating the effects of metals poisoning on 
cracking catalysts. Readal, T.C.; McKinney, J.D.; Titmus, R.A. (to 
Gulf Research and Development Go.). US Patent 3,977,963. 31 
Aug 1976. Filed date 17 Apr 1975. 6p. 

A method is claimed of negating the effects of metals 
poisoning on a cracking catalyst which comprises contacting the 
catalyst containing metal contaminants with a bismuth or man- 
ganese compound. 11 claims, no drawings. 


9083 Means for determining the Saybolt viscosity of a 
hydrocarbon stream for a desired temperature. Lynch, C.R.; Cope- 
land, E.A.; White, W.D. (to Texaco, Inc.). US Patent 3,977,234. 
31 Aug 1976. Filed date 9 Jul 1975. 6p. 

A measuring system provides a signal corresponding to the 
Saybolt viscosity of a hydrocarbon stream for a desired tempera- 
ture. The signal is recorded by a recorder. The measuring system 
includes sensors sensing the temperature, the gravity and the kine- 
matic viscosity of the hydrocarbon stream. A computing circuit 
provides the signal corresponding to the Saybolt viscosity in ac- 
cordance with the signals from the sensors. 


9084 Partial oxidation carbon removal process. McCallister, 
R.A. (to Foster Wheeler Energy Corp.). US Patent 3,979,188. 7 
Sep 1976. Filed date 25 Oct 1974. 4p. 

Unreacted carbon produced during the partial oxidation of 
fossil fuel is removed from the reactor gaseous effluent with water, 
resulting in a carbon-water slurry. The carbon-water slurry is con- 
centrated to about five to seven percent by weight of carbon 
mixed with fuel and injected into the reactor for the dual purposes 
of utilizing the carbon contained in the slurry as the feedstock for 
the partial oxidation process and the water as a temperature 
moderator for the reactor. 5 claims, 2 drawing figures. 


PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 9092, 9093, 10179 


9085 (PB—243922/2ST) Report on the Federal Energy Ad- 
ministration survey of refiners and importers of gasoline. (Federal 
Energy Administration, Washington, D.C. (USA)). 28 Aug 1974. 
35p. (FEA/C—74/104). NTIS $3.75. 

This one-time report by the Federal Energy Administration 
presents data and findings from the initial returns of the FEA sur- 
vey of refiners and importers of motor gasoline. Changes since 
January 1972 in the distribution of product by non-refining impor- 
ters and three groups of refiners are analyzed. The analysis of sales 
is presented according to three marketing categories: (1) Sales 
through refiner operated retail outlets; (2) other direct sales to 
end-users (e.g., national consumer accounts); and (3) sales to in- 
dependent marketers. For each sales category, the volume share of 
each of the following groups is presented: (1) Large integrated 
refiners; (2) large independent refiners; (3) small independent 
refiners; and (4) nonrefining importers. (GRA) 


9086 (N—75-24957) Hydrocarbon power fuel from the 
gasoline boiling range. Eckert, G.W.; Hess, H.V.; Knowles, E.C. 
Jun 1975. Translation of German Patent No. 1,144,971. (NASA- 
TT-F—16399). 26p. NTIS $3.75. 

Blends of catalytically cracked and reformed gasolines are 
discussed which have high octane numbers due to their high aro- 
matic and olefinic content. The addition of a lead organic com- 
pound does not give as great an increase to the octane numbers 
for such a gasoline as for one which has high percentages of satu- 
rated paraffins. When a gasoline blend containing at least 10% aro- 
matic and olefinic hydrocarbons is treated with 0.1-5.0 volume 
percent of saturated monocarboxylic acid, the Et4Pb-type com- 
pound markedly increases the octane number. The antiknock per- 
formance and characteristics of these gasolines are discussed in 
detail. (Author) (GRA) 


9087 Microbial synthesis from aldehyde containing hydrocar- 


bon derived products. Hitzman, D.O. (to Phillips Petroleum Co.). 
US Patent 3,965,985. 29 Jun 1976. Filed date 18 Oct 1974. 14p. 


ERA VOL. 2, NO. 5 


Proteins, amino acids, gums, and other valuable fermenta- 
tion products are efficiently biosynthesized from hydrocarbon 
derived feedstocks containing aldehydes which have been admixed 
with a nitrogen-containing compound before being passed to a fer- 
mentor. 15 claims, | drawing figure. 


9088 Stabilization of hydrocracked lube oils. Schieman, R.D. 
(to Standard Oil Co.). US Patent 3,977,964. 31 Aug 1976. Filed 
date 7 Mar 1975. 4p. 

A process is claimed for the production of lubricating oil 
base which is stable to ultraviolet light, which comprises extracting 
a mixture of a hydrocracked oil and decanted oil with furfural. 5 
claims, no drawings. 


9089 Fuel and lubricant compositions containing novel pyr- 
rolidiny! or piperidinyl-substituted diphenyl aikane antioxidants. 
Pinke, P.A.; Massie, S.N. (to Universal Oil Products Co.). US 
Patent 3,977,987. 31 Aug 1976. Filed date 4 Nov 1975. 6p. 

A novel antioxidant utilized in a petroleum substrate com- 
— mono- or di(heterocyclic nitrogen)-substituted diarylal- 
anes is disclosed. 12 claims, no drawings. 


9090 Automatic control for process for thermally gasifying 
hydrocarbons with oxygen and water vapor. Pockrandt, G. (to 
Metallgesellschaft Aktiengesellschaft). US Patent 3,979,328. 7 Sep 
1976. Priority date 6 Dec 1973, German, Federal Republic of 
(F.R. Germany). 10p. 

Hydrocarbons are thermally gasified with oxygen and water 
vapor as gasifying agents under a pressure of at least 3 kilograms 
per square centimeter and at temperatures in the range of about 
1,000 to 1,500°C in a reactor having supply conduits for the 
hydrocarbons, the gasifying agents, and an inert purging gas. The 
hydrocarbon and gasifying agents supply conduits are opened and 
closed by suitable valves and means are provided for scrubbing the 
product gas which contains mainly carbon monoxide and 
hydrogen. Opening and closing of the supply conduit valve in con- 
trolled sequences during out-of-normal operation of the gasifica- 
tion plant, particularly during periods of start-up and shut-down is 
accomplished by a permanently wired electric circuit initiated by 
an operator which causes an automatic performance of successive 
control actions. 4 claims, 6 drawing figures. 


MARKETING AND ECONOMICS 


9091 (CONF-750380—, pp 72-80) How much oil; how much 

investment. Zraly, A.J. (Chase Manhattan Bank, New York). 1975. 
From 54. annual convention of gas processors association; 

Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

Energy requirements of the U.S. are discussed. The five 
sources of primary energy in use; oil, natural gas, coal, water, and 
nuclear, used in 1970 and expected requirements by 1985 are 
listed. Oil reserves, production, capital and exploration expendi- 
tures, the petroleum industry's financial needs, the impact of infla- 
tion, and the role of the government are discussed. (MCG) 


9092 (PB—243413/2ST) National petroleum product supply 
and demand: 1975. Quarterly Oct—Dec 1975. (Federal 
Energy Administration, Washington, D.C. (USA). Office of Quan- 
titative Methods). 25 Mar 1975. 227p. (FEA-EATR—75-5). NTIS 
$7.50. 

This report presents a documentation of the short-term 
petroleum product supply and demand forecasting methodology 
used at the Federal Energy Administration. In addition, two 
petroleum product supply and demand forecasts are presented for 
the period February through June 1975 by month and for the 
remainder of 1975 by quarter. The two forecasts represents a base 
case and a policy option case which incorporates most of the pol- 
icy actions outlined by the President in the energy portion of the 
State of the Union Message, January 15, 1975. (GRA) 


9093 (PB—243921/4ST) Petroleum market shares. 

report on the retailing of gasoline. (Federal Energy Administration, 
Washington, D.C. (USA)). 6 Aug 1974. S6p. (FEA/C—74/99). 
NTIS $4.25. 

The ——s is comprised of three major sections: data cur- 
rently available from industry; data comparisons; and descriptions 
and rationale for an FEA market share monitoring program. The 
latter part of this r is a rationale and descri of FEA’s 
development of capabilities to monitor changes of both petroleum’ 
marketing and distribution. The objective is to provide an ongoing 
system that reliably measures market shares. Included in the text 
are discussions of: Previously reported data on gasoline sales; sur- 
vey of nonbranded independent marketers: company direct sales 
and independent marketers; gasoline and diesel fuel; and other 
petroleum products. (GRA) 
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9094 (BERC/RI—76/11) Treatment of waste lubricating oil 
using BERC/ERDA solvent. Corlew, J.S.; Sluski, RJ. (Custom 
Refining Co., Adams City, Colo. (USA)). 25 Jun 1976. Contract 
PO-BE-76-P-1601. 47p. . NTIS $4.00. 

From data — in the laboratory and pilot plant stu- 
dies a quality rerefined oil can be produced via BERC/ERDA sol- 
vent extraction and clay treatment. Some of the important 
processing variables that determine the quality of the finished 
product are temperature of solvent extraction, type of clay used, 
temperature and time of clay treatment, and the atmosphere under 
which the oil is treated with clay. Yields of 75 percent based on 
water-distillate-free oil can be expected at the conditions used in 
pilot plant operations. The oils obtained could be compounded to 
produce a large number of high quality lubricating products. Un- 
like an acid-clay process where the acid sludges pose an environ- 
oe problem, the BERC/ERDA system produces a marketable 

ge. 


9095 Treatment of liquid wastes in the power industry. Mace, 
G.R. pp 7.1-7.13 of In Frontiers of power technology conference. 
Stillwater, OK; Oklahoma State Univ. (1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 

Various point source discharges have been considered and 
specific flowsheets described to treat these wastes. It is important 
to consider the overall flowsheet in power plant waste treatment 
design as several flows may be combined for optimum treatment. 
The suggested unit operations are standard, well-accepted methods 
of liquid-solids separation used extensively in industrial waste ap- 
plications. These operations are now being applied to waste treat- 
ment in power generating stations because of more stringent ef- 
fluent discharge requirements, land area conservation, operating 
costs, and solids dumping limitations. Waste treatment expendi- 
tures in the power industry now surpass all other industry expendi- 
tures; hence, application of the equipment discussed will rapidly 
become commonplace in fossil fuel power generating stations. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 8910, 9102, 9103, 9104, 9105, 
9106, 9638, 11094, 11097, 11098, 11153 


9096 (AD-A—014494) Development of a streaming fiber oil 
spill control concept. Final report. Beach, R.L.; March, F.A. 
(Seaward, Inc., Falls Church, Va. (USA)). Mar 1975. Contract 
DOT-CG-40217-A. 95p. NTIS $4.75. 

Seaward, Inc., has developed a simple and effective new 
concept for control of oil spills in currents up to 10 knots. The 
concept utilizes long, continuous fibers that stream out into the 
current to slow down and thicken spilled oil. Extensive tests have 
demonstrated that in a containment device, a thick, stable pool of 
oil can be created from which conventional techniques can be 
used to recover the oil. Losses beneath the system are negligible 
compared to the catastrophic losses a conventional containment 
barrier or oil skimmer would experience under the same condi- 
tions. An extensive test p m was conducted during the pro- 
gram, including model testing in a 7-fps flume and testing of a 
prototype-scale fiber array in a commercial skimmer at speeds up 
to 6 knots. A preliminary prototype design for a 6-knot, self- 
propelled river skimmer was developed. (Author) (GRA) 


9097 (AD-A—014497) Zero-relative-velocity belt skimmer. 
Final report. Ayres, R.R.; Bickham, K.L.; Fraser, J.P.; Titus, P.E. 
(Shell Development Co., Houston, Tex. (USA). Pipeline Research 
and Development Lab.). Apr 1975. Contract DOT-CG-42229-A. 
250p. NTIS $7.50. 

In the approach to high (4 to 10 knots) oil recovery 
discussed here, oil is collected from the water's surface due to a 
zero relative velocity (ZRV) between a moving belt and the oil 
layer. A loosely tensioned sorbent belt floats like a blanket on the 
water imbibing oil for a 40-foot contact length before the belt is 
withdrawn oil is squeezed out. The composite belt of Astroturf 
and Fuetron felt readily sorbs oils having viscosities ranging from 
light diesel oil to No. 6 fuel oil. Full scale simulations of the belt 
and wringer show maximum oil recovery rates between 1016 gpm 
and 2152 gpm for an eight-foot-wide belt at a speed of 6.8 knots. 
An 11 mm slick of Navy Special fuel oil (270 cs vicosity at 75 F) 
can be collected at 1296 gpm with only 10% additional water. At 
10 knots we project oil recovery rates from 840 gpm for No. 6 fuel 
oil (2300 cs at 75F) to 2080 gpm and 1680 gpm for diesel oil (4.8 
cs at 75F) and Navy Special oil respectively. The analytical and 


experimental feasibility studies indicate that further development 
of the hardware is warranted by the projected oil collection per- 
formance. (Author) (GRA) 


9098 (PB—243661/6ST) Oil and Hazardous Materials = 
Information Retrieval System (OHM-SIRS), 1 Jul 1972—31 
1974. Data file. Hess, R.E.; Wright, J.H. (Environmental Protec- 
tion Agency, Washington, D.C. (USA). Oil and Special Materials 
Control Div.). 31 Dec 1974. | reel mag tape, vp. Available only in 
9 track, 1600 bpi, odd parity, EBCDIC. Price includes user's 
manual, PB—243662. 

Each of the 10,600 records contains data in up to 29 fields. 
Included are: Name of material spilled; Location and date of spill 
occurrence; Quantity spilled and quantity entering water; Source 
of spill; Cause of spill; Damages caused by spill; Actions taken and 
by whom; and, Comments. (GRA) 


9099 (PB—243662/4ST) Oil and Hazardous Materials Spill 
Information Retrieval System. User's manual. (OHM-SIRS). 
(Environmental Protection Agency, py D.C. (USA). Oil 
and Special Materials Control Div.). Apr 1975. 17p. NTIS $3.25. 

For data file on magnetic tape, see PB—243661. 

This manual is designed to provide guidance to those who 
prepare reports on spill episodes to the Division of Oil and Special 
Materials Control, and who expect to access the system for 
developing Regional analytical studies. The increasing number of 
spills reports and the need for more accurate statistical analysis of 
episodes, make it imperative that Regions report promptly and in 
accordance with this manual in order that data are available to the 
Congress, EPA top management, the Office of Management and 
Budget, and the Public. Even more important is the need for a 
capability to fully support the Spill Prevention Program and assess 
its effectiveness. (GRA) 


9100 (PB—243724/2ST) Oil spill and oil pollution reports, 
February 1975—April 1975. Quarterly report, Feb—Apr 1975. 
DeWitt, F.A. Jr.; Melvin, P. (California Univ., Santa Barbara 
(USA). Marine Science Inst.). Jun 1975. Contract EPA-R-803063. 
248p. NTIS $7.50. 

See also PB— 242542. 

This report is the third quarterly compilation of oil spill 
events and oil pollution report summaries. Presented in the report 
are: (a) summaries of oil spill events; (b) summaries and biblio- 
graphic literature citations; (c) summaries of current research pro- 
jects; and (d) patent summaries. (GRA) 


9101 (PB—243830) Water pollution abatement technology: 
costs and capabilities petroleum refining industry. (Engineering- 
Science, Inc., Austin, Tex. (USA)). Jun 1975. Contract 
WQSAC004. 650p. NTIS $15.25. 

Technologies are examined which are available or an- 
ticipated for the petroleum refining industry (SIC 2911) to meet 
water pollution abatement as required by the Federal Water Pollu- 
tion Control Act Amendments of 1972 (P.L. 92-500). Six levels of 
pollution abatement are reviewed including EOD (elimination of 
the discharge of pollutants) and levels promulgated by the U.S. 
Environmental Protection Agency for 1977 (BPCTCA or best 
practicable control technology currently available) and for 1983 
(BATEA or best available technology economically achievable). 
Capital, operating and maintenance costs are given in 1973 dollars 
along with requirements for non-financial resources. Performance 
is stated in terms of resulting effluents. (GRA) 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 10118, 10162, 11155 


9102 (FEA/S—76/345) Strategic Petroleum Reserve. Draft 
environmental i statement for West Hackberry salt dome. 
(Federal Energy Administration, Washington, D.C. (USA)). Sep 
1976. 513p. (DES—76-4). Federal Energy Administration, 
Washington, DC. 

The Federal Energy Administration proposes to implement 
the Strategic Petroleum Reserve (SPR), Title |, Part B of the Ener- 
gy Policy and Conservation Act of 1975 (P.L. 94-163) through the 
development of a 60 million barrel crude oil storage facility at the 
West Hackberry salt dome. This site-specific EIS analyzes the en- 
vironmental impacts caused by site preparation and operation. 
Construction and preparation of the storage cavities, dock facilities 
and pipelines would degrade water quality by increasing the 
amount of suspended particulates, toxic sulfides, heavy metals, ar- 
senic, pesticides and other toxic hydrocarbons. Marine operations 
(loading, unloading and transporting crude oil) create the risk of 
oil spills which have the potential to disrupt fish and shellfish 
production, destroy non-mobile aquatic organisms and birds, and 
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damage marsh vegetation. Brine disposal into subsurface aquifers 
and surface water bodies would increase the salinity of the water. 
The use of groundwater for displacement of crude oil during draw- 
down operations could cause some surface subsidence over water 
storage areas, slow salt water encroachment and movement of 
near-surface geologic faults. Beneficial impacts include the 
economic gains associated with additional employment and income 
in the Gulf region, as well as protection from economic losses that 
result from petroleum supply interruptions. 


9103 (FEA/S—76/346) Strategic Petroleum Reserve. Draft 
environmental impact statement for Bayou Choctaw salt dome. 
(Federal Energy Administration, ee: D.C. (USA)). Sep 
1976. 509p. (DES—76-5). Federal Energy Administration, 
Washington, DC. 

The Federal Energy Administration proposes to implement 
the Strategic Petroleum Reserve (SPR), Title I, Part B of the Ener- 
gy Policy and Conservation Act of 1975 (P.L. 94-163) through the 
development of a 99 million barrel crude oil storage facility at the 
Bayou Choctaw salt dome. This site-specific EIS analyzes the en- 
vironmental impacts caused by site preparation and operation. 
Construction and preparation of the storage cavities, dock facilities 
and pipelines would degrade water quality by increasing the 
amount of suspended particulates, toxic sulfides, heavy metals, ar- 
senic, pesticides and other toxic hydrocarbons. Marine: operations 
(loading, unloading and transporting crude oil) create the risk of 
oil spills which have the potential to disrupt fish and shellfish 
production, destroy non-mobile aquatic organisms and birds, and 
damage marsh vegetation. Brine disposal into subsurface aquifers 
and surface water bodies would increase the salinity of the water. 
The use of groundwater for displacement of crude oil during draw- 
down operations could cause some surface subsidence over water 
storage areas, slow salt water encroachment and movement of 
near-surface geologic faults. Beneficial impacts include the 
economic gains associated with additional employment and income 
in the Gulf region, as well as protection from economic losses that 
result from petroleum supply interruptions. 


9104 (FEA/S—76/347) Strategic Petroleum Reserve. Draft 
environmental impact statement for Bryan Mound salt dome. 
(Federal Energy Administration, Washington, D.C. (USA)). Sep 
1976. 434p. (DES—76-6). Federal Energy Administration, 
Washington, DC. 

The Federal Energy Administration proposes to implement 
the Strategic Petroleum Reserve (SPR), Title I, Part B of the Ener- 
gy Policy and Conservation Act of 1975 (P.L. 94-163) through the 
development of a 58 million barrel crude oil storage facility at the 
Texas Bryan Mound salt dome. This site-specific EIS analyzes the 
environmental impacts caused by site preparation:and operation. 
Construction and preparation of the storage cavities, dock facilities 
and pipelines would degrade water quality by increasing the 
amount of suspended particulates, toxic sulfides, heavy metals, ar- 
senic, pesticides and other toxic hydrocarbons. Marine operations 
— unloading and transporting crude oil) create the risk of 
oil spills which have the potential to disrupt fish and shell fish 
production, destroy non-mobile aquatic organisms and birds, and 
damage marsh vegetation. Because of flow characteristics of 
Freeport Harbor the disposal of ballast water extracted from tan- 
kers during unloading could create a concentration of oil upstream 
from the harbor which would have the same potential of disrupting 
the aquatic ecosystem as oil spills. The loading and offloading of 
crude oil from barges and the hydrocarbon vapor losses from oil 
storage tanks would increase the amount of hydrocarbon (in the 
form of volatile vapors) released to the atmosphere in the Freeport 
area. Hydrocarbon emissions to the atmosphere could cause in- 
creased photochemical reactivity and ozone concentrations in the 
Freeport area. Beneficial impacts include the economic gains as- 
sociated with additional employment and income in the Gulf re- 
gion, as well as protection from economic losses that result from 
petroleum supply interruptions. 


9105 (FEA/S—76/348) Strategic Petroleum Reserve. Draft 
environmental i statement for Cote Blanche Mine. (Federal 
Energy Administration, Washington, D.C. (USA)). Sep 1976. 
oo (DES—76-7). Federal Energy Administration, Washington, 


The Federal Energy Administration (FEA) proposes to im- 
lement the local areas. Strategic Petroleum Reserve, Title I, Part 
, of the Energy Policy and Conservation Act of 1975 (P.L. 94- 

163) by storing 27 million barrels of oil in a conventional salt mine 
located at Cote Blanche Island in St. Mary's Parish, Louisiana. 
This site-specific Environmental Rater! MeReiveare (EIS) has 
identified particularly sensitive environmental parameters that have 
been investigated in detail for the Cote Blanche, Louisiana Early 
Sto’ Reserve site. The most sensitive parameters to be affected 
by oil storage development at this site age to be water quality, 
air quality, and socio-economic factors. adverse impacts to the 
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physical environment that could result from the program include 
degradation of surface water quality due to erosion from runoff 
during construction and dredging activities; a significant increase 
in hydrocarbon emissions during the filling of barges or other 
[eee ing vessels; and the potential for an increase in the 
requency of oil spills along the transportation corridors. Changes 
in water quality would have a short-term impact on the aquatic or- 
ganisms in local areas. The loading and offloading of crude oil 
from barges and the hydrocarbon vapor losses from oil storage 
tanks would increase the amount of hydrocarbons (in the form of 
volatile vapors) released to the atmosphere in the Cote Blanche 
area. Hydrocarbon emissions to the atmosphere could cause in- 
creased photochemical reactivity and ozone concentrations in 
southern Louisiana. The most significant adverse socioeconomic 
impacts would be those related to the temporary influx of large 
numbers of construction workers to the area and the possible 
dislocation of a substantial number of Domtar employees if the salt 
mine were closed temporarily. 


910€ (FEA/S—76/349) Strategic Petroleum Reserve. Draft 
environmental im statement for Weeks Island Mine. (Federal 


Energy Administration, Washington, D.C. (USA)). Sep 1976. 
696p. (DES—76-8). Federal Energy Administration, Washington, 
DC. 


The Federal Energy Administration (FEA) proposes to im- 
plement the Strategic Petroleum Reserve, Title I, Part B, of the 
Energy Policy and Conservation Act of 1975 (P.L. 94-163) by 
storing 89 million barrels of oil in a conventional salt mine located 
at Weeks Island in Iberia Parish, Louisiana. This site-specific En- 
vironmental Impact Statement (EIS) has identified particularly sen- 
sitive environmental parameters that have been investigated in 
detail. The most sensitive parameters to be affected by oil storage 
development at this site appear to be water quality, air quality, and 
socio-economic factors. The adverse impacts to the physical en- 
vironment that could result from the program include: degradation 
of surface water quality due to erosion from runoff during con- 
struction and dredging activities; a significant increase in hydrocar- 
bon emissions during the filling of barges or other petroleum-carry- 
ing vessels; and the potential for an increase in the frequency of oil 
spills along the transportation corridors. Changes in water quality 
would have a short-term impact on the aquatic organisms in local 
areas. The loading and offloading of crude oil from barges and the 
hydrocarbon vapor losses from oil storage tanks would increase the 
amount of hydrocarbons (in the form of volatile vapors) released 
to the atmosphere in the Weeks Island area. Hydrocarbon emis- 
sions to the atmosphere could cause increased photochemical reac- 
tivity and ozone concentrations in southern Louisiana. The most 
significant adverse socioeconomic impacts would be those related 
to the temporary influx of large numbers of construction workers 
to the area and the possible dislocation of a substantial number of 
Morton employees if the salt mine were closed temporarily. 


TRANSPORT, PIPELINES, AND HANDLING 


REFER ALSO TO CITATION(S) 9074, 11094 


PROPERTIES 
REFER ALSO TO CITATION(S) 8896 


9107 (BERC/PPS—76/4) Heating oils, 1976. Shelton, E.M. 
(Energy Research and Development Administration, Bartlesville, 
Okla. (USA). Bartlesville Energy Research Center). Aug 1976. 
43p. Dep. NTIS $4.00. 

Properties of 297 heating oils marketed in the United States 
were submitted for study and compilation under agreement 
between the Bartlesville Energy Research Center (BERC) and the 
American Petroleum Institute (API). The fuels were manufactured 
by 30 petroleum refining companies in 105 domestic refineries. 
The data are tabulated according to six grades of fuel and subdi- 
vided into five geographic regions in which the fuels are marketed. 
The six grades of fuels are defined by the American Society for 
Testing and Materials (ASTM) ification D396. The five re- 
gions containing a total of 16 marketing districts are shown on a 
map in the report. Trend charts are included showing average pro- 
perties of the six grades of fuel for the several years. Summa- 
ries of the results of the tests by and by region for 1976 
compared with data for 1975 are shown in tables | through 6. 


9108 (JPRS—66067, pp 5-13) Romanian crude oil classifica- 
tions. Trusca, V.; Kalmutchi, G. 3 Nov 1975. Translated from Rev. 
Chim. (Bucharest); 514-517(Jun 1975). 

In Translations on Eastern Europe. 
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The paper reviews the crude oil classification and estimation 
criteria, emphasizing their importance for sorting the crude oils in 
oil fields (for the purpose of their distribution to refineries) and 
for establishing the most advan processing method. A 
scheme is suggested for estimating the crude oils, on the 
determination of crude oil characteristics, and light hydrocarbon 
content, distillation after the real boiling points and determination 
of the characteristics of the fractions obtained, determination of 
the yields and characteristics of the distilled products and residues. 


STORAGE 


REFER ALSO TO CITATION(S) 9102, 9103, 9104, 9105, 9106 


COMBUSTION 


REFER ALSO TO CITATION(S) 9642, 9643, 9650, 10665 


NATURAL GAS 


RESERVES 


REFER ALSO TO CITATION(S) 9047 


EXPLORATION 
REFER ALSO TO CITATION(S) 9050, 9159 


9109 (MERC/TPR—76/6) Lithologic d of core 
material from Glen Gery No. 5-745 well, Rose Township, Carroll 
County, Ohio. Byrer, C.W.; Rhoades, S.J. (Energy Research and 
Development Administration, Morgantown, W.Va. (USA). Mor- 


= Energy Research Center). Oct 1976. 24p. Dep. NTIS 
3.50. 


This report presents a detailed lithologic description of the 
Devonian Shale as observed in a core taken in Carroll County, 
Ohio. The cored well (Glen- Gery No. 5-745) is located in the 
southwest quarter of Section 29, Township 16M (Rose) Range 7, 
West Carroll County, Ohio. The purpose of the cored well is to 
characterize, in detail, the Devonian shale in Northeastern Ohio. 
Analysis of the cored material will provide information to be used 
in designing stimulation techniques for the improvement of gas 
production from the shale. The core data will be used to correlate 
stratigraphically these zones in a particular area of the Appalachi- 
an Basin. These high hydrocarbon zones in the shale will be stimu- 
lated by multiple-stage hydraulic fracturing in an effort to improve 
the rate of recovery of gas from the shale and to increase the 
amount of reserves assigned to a single well. 


9110 (MERC/TPR—76/7) Lithologic of cored 
wells No. 11940 and No. 12041 in the Devonian Shale in the Cot- 
tageville, West Virginia area. Byrer, C.W.; Trumbo, D.B.; Rhoades, 
S.J. (Energy Research and Development Administration, Morgan- 
town, W.Va. (USA). Morgantown Energy Research Center). Oct 
1976. 26p. Dep. NTIS $4.00. 

This report presents a detailed lithologic description of the 
Devonian Shale as observed in cores taken in Jackson County, 
West Virginia. The cored well (E.L. Bailer No. 11940) is located 
approximately five miles southwest of the town of Cottageville, 
West Virginia. The second cored well (W.L. Pinnell No. 12041) is 
located three miles west of Cottageville, West Virginia. The pur- 

of the cored wells is to characterize in detail the Devonian 
Shale in the western portion of West Virginia. Analysis of the core 
material will provide information to be used in designing stimula- 
tion techniques for the improvement of gas production from the 
Devonian Shale. The core data will be used in designing an experi- 
ment to drill a well directionally deviated to intercept an optimum 
number of natural fractures that exist in high hydrocarbon zones 
within the shale reservoir in this area of western West Virginia. 
— ly, th~ core data will locate and characterize those zones 
brown shale with high hydrocarbon content. The lithologic in- 
formation will correlate stratigraphically these zones in a i 
area of the Ap) hian Basin. The well will be deviated to an 
inclination of 60° and then be stimulated by multiple stage hydrau- 
lic fracturing in an effort to improve the rate of recovery of gas 
ee ae ary a a ee 
gle well. 
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(UCRL—50036-76-2) Quarterly report: the LLL mas- 
ring for 


sive hydraulic fractu Y eyo) gas stimulation, April—June 
1976. Hanson, M.E.; McKee, C.R.; Emerson, D.O.; Qualheim, B_J.; 
Hearst, J.R.; Terhune, R.W. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 14 Jul 1976. Contract W-7405-Eng- 
48. 28p. Dep. NTIS $4.00. 
is report summarizes the work accomplished during the 
second quarter (April through June 1976) of our 44 for gas 
stimulation by massive hydraulic fracturing (MHF). is quarter 
we: (1) continued to develop an elastic-porous flow model for 
hydraulic fracturing; (2) acquired and interpreted geologic and 
SS data on the tight western gas reservoirs and the 
vonian shales; (3) contracted for a dry-hole sonic logging tool, 
and adapted and operated a ray-tracing numerical code to help us 
interpret data obtained with this tool; and (4) developed a theory 
to predict permeability enhancement from single and multiple 
charges fired in boreholes. 


9112 Direct finite difference simulation of a gas well with a 
finite capacity vertical fracture. Crafton, J.W.; Harris, C.D. pp 247- 
269 of In Fourth SPE symposium on numerical simulation of reser- 
voir performance. New York; American Inst. of Mining, Metallur- 
gical, and Petroleum Engineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

Numerical simulation of a well in a vertically fractured 
reservoir is described. Real gas potential is the dependent variable. 
A fractional step numberical method which simultaneously in- 
tegrates the difference expressions of the reservoir and fracture in 
an economical manner is used. Simulations of well performance 
with constant well potential and at several fracture extents are 
shown and discussed. 


DRILLING, PRODUCTION, AND PROCESSING 
REFER ALSO TO CITATION(S) 9073, 9112, 10627 


9113 (CONF-750380—, pp 65-71) Modern control 
for gas processing plants. Buss, R.A.; Griffin, D.E. (Applied Auto- 
mation, Inc., Bartlesville, OK). 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

Recovery of natural gas liquids may be increased by appli- 
cation of modern control concepts to gas processing plants. Chro- 
matographs provide measures of residue heating value and product 
vapor pressure. Analog and digital control systems use this infor- 
mation to increase recovery of liquids. Systems are available for a 
variety of plants. Payouts of less than a year are common. 


9114 (CONF-750380—, pp 130-135) Why cryogenic 
processing. (Investigating the feasibility of a Turbo-Ex- 

Plant). Ewan, D.N.; Lawrence, J.B.; Rambo, C.L.; Tonne, 
R.R. (Ortloff Corp., Midland, TX). 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

A method is presented to quickly investigate the economic 
feasibility of a new plant or modification of an existing plant to 
achieve high product recoveries. (LK) 


9115 (CONF-750380—, pp 136-140) Gas treating for 

g- Hendricks, C.L.; Campbell, P.R.; Kensell, 
W.W. (McDermott-Hudson Engineering Corp., Houston, TX). 
1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

This paper is an overview of gas and product treating 
required for cryogenic processing. Subjects covered include incen- 
tives to treat gas streams for CO, and sulfur compound removal, 
process requirements, and economic alternatives. 


9116 (CONF-750380—, pp 146-151) Computer control of 
fractionation plants. Kemp, D.W.; Ellis, D.G. (Cities Service Oil 
Co., Tulsa, OK). 1975. 
From 54. annual convention of processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 
In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 
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Experience in finding out what a computer can do for frac- 
tionator control, how justification was determined, areas to be 
aware of upon installation and operation, and operator training are 
discussed. Some of the basic requirements of installation such as 
sensor locations, valve operators, sample systems, and flexibility to 
run without the computer are briefly considered. 


9117 (CONF-750380—, pp 152-155) Use of GPA programs 
in engineering. Keeler, R.M. (Union Texas Petroleum Div., 
Houston, TX). 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

Several computer programs have been developed that do an 
excellent job of predicting the experimental data. Evaluation of the 
computer programs with plant operational data shows the pro- 
grams can closely predict the operational data. The programs are 
widely used and discussed in the industry as a data base for com- 
puter orientated process design and process simulation calcula- 
tions. 


9118 (CONF-750380—, pp 166-170) World's first totally 
offshore NGL facility: Java Sea, Indonesia. Leach, D.M. (Atlantic 
Richfield Co., Los Angeles, CA). 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

The background is examined that led a group of American 
companies and Pertamina, the Indonesian state-owned oil com- 
pany, to proceed with the installation of the world’s first offshore 
facility designed to recover, fractionate, store and export natural 
gas liquids (NGL). A detailed process description of each major 
facility follows, tracing the flow of associated gas streams from 
satellite compression stations to a central processing plant, and 
through to the storage of LP-gas in a floating refrigerated barge. 
An analysis is included of the project investment costs and a brief 
outline is given of some of the marketing considerations that have 
been made in preparation for the scheduled full project start-up in 
early 1976. 


9119 (CONF-750380—) Proceedings of fifty-fourth annual 
convention of Gas Processors Association, Houston, Texas, March 
10—12, 1976. Technical papers. (Gas Processors Association, 
Tulsa, Okla. (USA)). 1975. 174p. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

Separate abstracts were prepared for 21 of the papers in- 
—_ All are announced in ERA and five are included in EAPA. 
( ) 


9120 (CONF-750380—, pp 25-31) Phase behavior of selected 
hydrocarbon—nonhydrocarbon binary systems: C,—H,S and 
N,—iC, systems. Robinson, D.B.; Kalra, H.; Krishnan, T.; Miranda, 
R.D. (Univ. of Alberta, Edmonton). 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

Experimental data on the equilibrium phase compositions 
for the ethane-hydrogen sulfide binary system at temperatures of 
50°, —0.1°, —49.4°, and —99.8°F are presented. The equipment 
used for making the measurements is described briefly. Experimen- 
tal data on the equilibrium phase compositions for the nitrogen- 
isobutane system are presented at 50.1°, 149.9°, and 250.0°F. 
Henry's constants for nitrogen calculated from these data are com- 
pared with those available for nitrogen in other nitrogen-paraffin 
binaries. The molal volumes of the equilibrium phases were calcu- 
lated from the measured refractive indices and phase compositions 
using the Lorentz-Lorenz refractivity relationship. 


9121 (CONF-750380—, pp 32-35) Vapor liquid equilibrium 
of methane—n-pentane at low temperatures and high pres- 
sures. Chu, T.C.; Chen, R.J.J., Chappelear, P.S.; Kobayashi, R. 
(Rice Univ., Houston, TX). 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

Measurements of the bubble-point compositions are re- 
ported and combined with earlier _Gew-point — from this labora- 
tory to give K-values for the meth tem at seven 
temperatures: 0°, —25°, —50°, —75°, —80. 95°, pe — 100°C from 
the vapor pressure of n-pentane up to the critical pressure or 
vapor pressure of methane. The data may also be evaluated isobar- 
ically without interpolation being necessary. 
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PRODUCTS AND BY-PRODUCTS 
REFER ALSO TO CITATION(S) 9087, 9383 


9122 (CONF-750380—, pp 19-24) Solubility of hydrocarbons 
in cryogenic NGL and LNG. Luks, K.D.; Kohn, J.P.; Liu, P.H.; 
Kulkarni, A.A. (Univ. of Notre Dame, IN). 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

The nature of solid solubility in liquid methane, ethane, 
propane, or nitrogen is briefly reviewed. Binary S-L-V systems are 
examined and correlated, using a Henry’ s law type of convention. 
A general multicomponent model is proposed for solid solubility in 
liquid mixtures, and the role of binary data in using such a model 
is outlined. Our experimental work on binary S-L-V systems is 
described, with particular attention being paid to the system 
methane-n-octane. Future work is suggested that would be useful 
in understanding the solid solubility problem. 


9123 Process and apparatus for evaporating and heating 
liquified natural gas. Mandrin, C.; Ergenc, M.S. (to Sulzer Brothers 
Ltd.). US Patent 3,978,663. 7 Sep 1976. Priority date 11 Jan 
1974, Switzerland. 4p. 

The liquified natural gas is passed in heat exchange relation 
with a flow of air in order to use the heat energy in the air to heat 
and vaporize the liquefied natural gas. The resulting cooled air is 
then used as the input to an open gas turbine plant. This, in turn, 
increases the efficiency of the turbine plant and an overall conser- 
vation of energy effect is produced. In order to avoid freezing of 
any water vapor in the air, a medium having a lower freezing point 
than water is mixed into the air flow prior to heat exchange. 5 
claims, | drawing figure. 


MARKETING AND ECONOMICS 


9124 (CONF-750380—, pp 160-165) Iranian gas production 
and LP-gas manufacturing. Tavana, M. (National Iranian Gas Co., 
Tehran). 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

The total gas production in Iran for 1974 is shown. Some 90 
percent is solution gas produced in association with oil. Consump- 
tion and sale of Iranian gas in 1974 are also listed. Gas projects 
and plans are outlined. en manufacturing is also discussed. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 9628, 10176 


9125 National rates for jurisdictional sales of natural gas 
dedicated to interstate commerce: opinion and order on rehearing. 
Fed. Regist. (Wash., D.C.); 41: No. 221, 50199-50242(15 Nov 
1976). 

From Conservation of Power and Water Resources, 
18CFR2, Federal Power Commission. General policy and in- 
terpretations; I8CFRI54, Federal Power Commission. Rate 
schedules and tariffs. 

The Commission modified in part and clarified the form and 
interpretations of its July 27, 1976 opinion determining and 
establishing just and reasonable rates for sales of natural gas in in- 
terstate commerce. The rate of $1.42 per Mcf, with a one cent per 
quarter escalator commencing October |, 1976, was reaffirmed for 
natural gas from wells commenced on or after January 1, 1975. 
The $1.01 per Mcf rate established for gas from wells commenced 
during the 1973-74 biennium was modifted to $.93 per Mcf, with a 
one cent per annum escalator in each calendar year. Interpretation 
of what gas is eligible for the various rates was clarified. (PCS) 


PROPERTIES 


9126 (CONF-750380—, pp 5-14) Measurement of C, and C, 
recovery and total fraction condensed for a simulated natural gas. 
a. B.S.; Wilson, G.M. (Brigham Young Univ., Provo, UT). 
197 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 
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In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

Measurements of ethane and pi recovery and of total 
fraction condensed have been made for simulated natural gases at 
temperatures and pressures encountered in commercial gas 
processing plants. An effort has been made to measure high-quality 
data on a small number of points with as many internal consistency 
tests as possible. The measurement results will be used primarily 
for testing existing and new predictive methods for reliability in re- 
gions of commercial interest. The objective of this project has 
been to generate new experimental data. Actual tests of various 
predictive methods can be made by users of the methods. 


COMBUSTION 


REFER ALSO TO CITATION(S) 9643 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 8944, 10177 


SITE GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 9129 


SITE GEOLOGY 
REFER ALSO TO CITATION(S) 9128 


9127 (USGS-OFR—76-381) Mineralogy of oil shale in the 
upper part of the Parachute Creek member of the Green River for- 
mation in the eastern Uinta Basin, Utah. Desborough, G.A. 
(Geological Survey, Reston, Va. (USA)). 1976. 27p. Dept. of In- 
terior, Washington, DC. 

The relative abundance and distribution of major and minor 
minerals were determined by x-ray diffraction for samples of 
Green River Formation oil shale in three drill cores from the east- 
ern part of the Uinta Basin, Utah. The samples in each core are 
from the same rock stratigraphic interval between the Curly bed 
and Wavy bed tuffs. This interval includes the Mahogany zone, 
which is the thickest and richest oil-shale unit with the greatest 
economic potential for extraction of oil. One core is from Naval 
Oil Shale Reserve No. 2, another is from Federal Prototype Oil 
Shale Lease Tract Ua, and the third is from an area nominated for 
a possible federal oil-shale in-situ tract. Dolomite and quartz are 
generally the most abundant minerals; calcite, albite, and K-feld- 
spar are less abundant. Minor minerals in varied amounts include 
illite, analcime, aragonite, and smectite. Smectite is abundant in 
one core and has not previously been recognized in the Mahogany 
zone. The presence of this mineral is important, inasmuch as it will 
increase retorting energy requirements. Saline minerals were not 
detected. (auth) 


DRILLING, FRACTURING, AND MINING 


REFER ALSO TO CITATION(S) 9025, 9040 


9126 (PB—249344) Technical and economic study of an un- 

derground mining, rubblization, and in situ retorting system for 

oil shale deposits. Phase I . Stone, R.B.; Ash, J.L. 

and Scisson, Inc., Tulsa, Okla. (USA)). Aug 1975. 23Ip. 
Ss. 


This report contains the Phase I results of a technical and 
economic evaluation of conceptual systems for the underground 
mining, rubblization, and in-situ retorting of deep oil shale 

its. Study efforts were first directed towards evaluation of the 

applicable geology, associated minerals, rock mechanics, in-situ re- 
torting, access mining, ventilation, rubblization, safety, and en- 
vironmental impact factors. Conceptual systems were synthesized 
and then evaluated against these factors from both a technical and 
economic viewpoint. 
9129 (PB—249884) Technical and economic study of can- 
didate underground mining systems for deep, thick oil shale 
deposits. Phase 1 report. Hoskins, W.N.; Wright, F.D.; Tobie, R.L.; 
Bills, J.B.; Upadhyay, R.P.; Sandberg, C.B. (Cameron Engineers, 
Inc., Denver, Colo. (USA)). Jul 1975. 319p. NTIS. 


OIL SHALES AND TAR SANDS 939 


Preliminary studies are reported on large-scale mining 
systems table to the thicker oil shale deposits in the deeper 
central portion of the Piceance Creek Basin. The studies include 
an evaluation of the geology, hydrology, and resources of the 
Basin, evaluation of a potential prototype mine site, synthesis of 
rock mechanics data on Green River Formation oil shale, selection 
and preliminary design and cost evaluation of six potential mining 
systems and a ranking analysis to aid in selecting the most promis- 
ing system. The relative merits of each mining method were 
defined and the followidng candidates were selected as most 
promising for detailed design and analysis under Phase Il of the 
contract; (1) chamber and pillar mining with nt shale backfill; 
(2) sublevel stopping with spent shale backfill; (3) sublevel 
stopping with full subsidence; and (4) block caving mining using 
LHDs (load, haul, dump equipment). Health and safety and en- 
vironmental aspects are also considered. (JGB) 


9130 Fracturing oil shale with explosives for in situ recovery. 
Miller, J.S.; Johansen, R.T. (Bartlesville Energy Research Center, 
OK). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: No. 2, 60- 
85( 1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P2. 

The application of three explosive fracturing techniques for 
preparing shale for in-situ recovery are discussed. Explosive frac- 
turing tests were performed in oil shale formations on eight experi- 
mental sites near Rock Springs, Wyo. The preparation of three 
sites are discussed using a different explosive fracturing procedure 
on each site. The procedures included: displacing and detonating 
nitroglycerin in natural or hydraulically induced fracture systems; 
displacing and detonating nitroglycerin in induced fractures fol- 
lowed by wellbore shots using pelletized TNT; and detonating well- 
bore charges using pelletized TNT. The research on oil shale for- 
mations demonstrated that nitroglycerin displaced into natural or 
hydraulically induced fractures could be detonated with the result- 
ing explosion propagating through the explosive-filled fracture. 
Sufficient fragmentation was obtained to sustain an in-situ com- 
bustion experiment by these procedures. Detonating nitroglycerin 
charges in a fracture system and wellbore charges of pelletized 
TNT in various well patterns at 100-foot depth developed exten- 
sive rock fragmentation and interwell communication suitable for 
in-situ recovery experimentation. The remaining explosive fractur- 
ing technique used charges of pelletized TNT in repetitive wellbore 
shots at depths to 386 feet in various well arrays. Results from the 
shooting caused fragmentation of rock around the wellbore, and 
provide interwell communication. Test results indicated flow 
capacity between wells was insufficient to support an in-situ 
recovery experiment when compared to results from shallower 
tests at other sites. 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 9144, 9154, 9359 


9131 (CONF-740251—1) Oil shale: its role in solving the 
energy . Sohns, H.W. (Texas Tech Univ., Lubbock 
(USA)). 1973. 7p. TIC. 

From Symposium on the energy problem) what can be 
done; Lubbock, Texas, United States of America (USA) (20 Feb 
1974). 

The discussion is presented under the following subject 
headings: oil shale resource; oil shale characteristics, technology, 
including descriptions of gas combustion and the Union Oil Com- 
pany retorts, the TOSCO II and Paraho processes and in-situ re- 
torting methods. Refining crude shale oil, environmental impact of 
a shale oil industry, economics of shale oil production, and the fu- 
ture of oil shale are also discussed. (JGB) 


9132 167th national meeting of the American Chemical 
Society, Division of Fuel Chemistry, Los Angeles, California, 31 
March 1974—S5 April 1974. Volume 19, No. 2. Field, J.H.; 
Eddinger, R.T. Ann Arbor, MI; Xerox University Microfilms 
(1974). 338p. (CONF-740349—P2). $7.00. 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

Abstracts were prepared for three papers presented at the 
Symposium on Low-sulfur Fuels from Coal: Part II. Abstracts were 
repared for twenty-one ts presented at the Symposium on 
Shale Oil, Tar Sands, and Related Fuel Sources. (JGB) 


9133 Solubility of silica in basic organic solvent system. 
Meyer, W.C.; Yen, T.F. (Univ. of Southern California, Los An- 

les). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: No. 2, 242- 
45( 1974). 





940 ERDA ENERGY RESEARCH ABSTRACTS 


From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P2. 

Bioleaching of Green River oil shale leaves a quartz en- 
riched residue in which potentially petroliferous organics 
(primarily kerogen) remain tra . Several silica solvent systems 
were examined to ascertain their usefulness and economic feasibili- 
ty in liberating entrapped mec gay Silica samples (crushed quartz 
less than 125 x) was subjected to the following solvent systems at 
boiling temperatures: saturated aqueous KOH, pyridine plus satu- 
rated aqueous KOH, puridine plus KOH pellets, quinoline plus 
satura ueous KOH, and quinoline plus KOH pellets. Solvent 
capability of each system was determined as percent weight loss 
from the initial silica sample. Quinoline plus KOH pellets proved 
most effective, causing approximately 50 percent weight loss in 5 
hours. Saturated aqueous KOH was the least effective system, 
resulting in a weight loss of approximately 9 percent. 


9134 Aviation turbine fuels from shale and coal oils. Shaw, 
H.; Kalfadelis, C.D.; Jahnig, C.E. (Exxon Research and Engineer- 
ing Co., Linden, NJ). pp 40-48 of In Energy for the environment. 
Rolinski, E.J. (ed.). Dayton, OH; American Inst. of Chemical En- 
gineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Background and product characteristics of coal and oil 
shale liquefaction processes were used to make estimates of the 
type of refining needed to increase present-day specification jet 
fuel availability. It was found that shale oil, which is chemically 
similar to petroleum, can contribute directly to fuel availability by 
being fully integrated into conventional petroleum refinery feed 
streams. Thus, in about a decade, a fraction of the commercial jet 
fuel will probably come from shale oil. This shale oil will be trans- 
ported by pipeline from the mine/retort site to the refinery with a 
minimum amount of hydroprocessing. Coal, on the other hand, is 
not expected to be integrated into the jet fuel refining process 
because of its very high concentration of aromatic and naphthenic 
compounds. Rather, it will be used selectively to free virgin 
petroleum stocks for paraffinic-based fuels production. Coal liquids 
are expected to be used for gasoline production in order to reduce 
reforming requirements. Some hydroprocessed coal liquids might 
be used in jet fuel manufacturing to increase the supply by increas- 
ing the levels of naphthenes and aromatics. Also, coal liquids lend 
themselves to the manufacture of new high density fuels which 
might be used advantageously by advanced airc Coal liquids 
can therefore provide a potential new aircraft turbine fuel, and in 
that way increase fuel supplies. Experimental work is currently un- 
derway to determine the properties of jet fuels ptoduced from 
Paraho, TOSCO, and Garrett in-situ shale oil, and from H-coal and 
Synthoil coal derived liquids. Three hydrogenation severities will 
be explored in investigating the production of specification Jet A 
and JP4. Initial results from hydroprocessing the synthetic crude 
fractions boiling in the Jet A range are discussed. 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 9128, 9130, 9140, 9149 


9135 Dev it of communication paths within tar sand 
bed. Redford, D.A. (Product Research and Development, Edmon- 
ton, Alberta); Cotsworth, P.F. Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 19: No. 2, 224-230( 1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P2. 

The in-situ methods for recovering bitumen from the 
Athabasca tar sands are dependent upon a successful development 
of a useable communication path. The major problem is blockage 
of the path due to slumping of the tar sand or cooling of the hot 
unemulsified bitumen when it enters a cold region. Blockage is 
particularly acute in the early stages of path development. In-situ 
recovery methods are reviewed and two new approaches based on 
low-temperature emulsification are presented. Certain agents were 
found to promote emulsification at formation temperature (40°F). 
The other approach uses chemical reagents which react with the 
bitumen in the formation, forming water-soluble surfactants. Sub- 
sequent injection of water results in their ready displacement, thus 
enlarging the path and alleviating blockage. It was demonstrated in 
the field and in the laboratory that by using a combination of 
nonionic surfactant and base (sodium hydroxide), and using pres- 
sures substantially below the propping pressure, a cold propped 
fracture path can be developed into a zone that will accept 
volumes of steam without sealing. It was further demonstrated in 
the laboratory that ozone will readily react with bitumen at forma- 
tion temperatures, to form highly-oxygenated water-soluble sur- 
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face-active agents. Therefore, it is anticipated that ozone together 
with water and/or dilute basic solutions can be used at low pres- 
sures to expand a propped fracture _— into a hot communica- 
tions path which will accept steam without sealing. 


SURFACE METHODS 


9136 Hydrogasification of oil shale. Weil, S.A.; Feldkirchner, 
H.L.; Tarman, P.B. (Inst. of Gas Tech., Chicago). Am. Chem. Soc., 
Div. Fuel Chem., Prepr.; 19: No. 2, 123-146(1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P2. 

An improved process for production of pipeline gas and oil 
by direct hydrogasification of oil shale has been developed. The 
process uses controlled countercurrent shale heating in the 
presence of hydrogen. This approach results in high organic car- 
bon recovery. Also, because of the countercurrent operation, 
better heat recovery should be possible in commercial operation 
resulting in higher overall process efficiency. Tests conducted in a 
laboratory thermobalance on Colorado oil shale have demon- 
strated the feasibility of recovering over 95 percent of the organic 
carbon initially present. It was concluded that prehydrogenation at 
700 to 1000°F followed by heating in hydrogen above 1000°F 
favors maximum organic carbon recovery. Results obtained in a 4- 
inch-diameter reactor in continuous operation generally verified 
the high yields observed in the thermobalance studies. Organic car- 
bon recoveries as high as 95 percent at pressures as low as 250 
psig were achieved in this equipment. These results showed that 
operating conditions could be adjusted to produce primarily gase- 
ous or primarily liquid products. Up to 65 percent of the organic 
carbon was gasified in some tests and up to 80 percent of the or- 
ganic carbon was converted to oil in others. 


9137 Production of shale oil crude and its refining into milita- 
ry fuels. Bartick, H. (Applied Systems Corp., Arling- 
ton, VA). pp 93-99 of In Energy for the environment. Rolinski, 
E.J. (ed.). Dayton, OH; American Inst. of Chemical Engineers 
(1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

The production of 5,765 bbl of various military fuels (JP-4, 
JP-5/Jet-A, DFM/DF-2, gasoline, Heavy Fuel Oil) from 10,000 bbl 
of crude shale oil was accomplished in a commercial small-scale 
refinery having a capacity of about 9,000 BPSD. The 10,000 bbl of 
crude shale oil was produced by the Paraho process using the shale 
mined from the Naval Oil Shale Reserve located at Anvil Points, 
Colorado. The various fuels produced met a majority of the milita- 
ry, federal, and commercial specifications’ requirments. However, 
these fuels tended to exhibit storage and thermal instabilities. In 
addition, the fuels contained a high wax content, high particulate 
matter, and high gum content. It is believed that a higher pressure 
in the hydrogenation stage (about 1500 to 3,000 psi), along with 
clay treatment of the final products, would reduce or eliminate 
some or most of these problem areas. 


9138 Hydrocarbon recovery system. Stout, V.H. US Patent 
3,977,960. 31 Aug 1976. Filed date 3 Jan 1975. 8p. 

A system for the recovery of the vaporizable constituents of 
a particulate, hydrocarbon-containing composite is described. A 
suitable source -material, such as oil shale, tar sand, or coal, is con- 
tinuously conveyed into the system through an air entry prevention 
means and submitted to at least one heating by a molten heat 
transfer material contained in a chamber surrounding the conveyor 
transporting the particulate composite. The vaporized products 
released from the particulate composite, when heated, are col- 
lected in at least one products recovery means and are condensed 
and separated into respective gaseous and liquid components. The 
particulate composite is then conveyed from the molten heat 
transfer liquid which is also an exit air seal, cooled, and then 
discarded in a conventional manner. 


REFINING 
REFER ALSO TO CITATION(S) 9137 


PURIFICATION 


9139 Development of a biochemical desulfurization procedure 
for fuels. Davis, A.J.; Yen, T.F. (Univ. of Southern California, Los 
Angeles). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: No. 2, 
218-223( 1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349.—P2. 
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In order to explore the role of sulfur-oxidizing bacteria in 
the bioleaching of Green River oil shale, a number of pure, model 
organic sulfides were employed as the substrates of pure strain 
Thiobacillus thiooxidans. In place of the elemental sulfur of 
Waksman's medium, different symmetric organic sulfides of the 
tertiary butyl class were utilized. The weight of the sulfides used 
were normalized to an equivalent sulfur content of the standard 
medium (10 g/liter). The experiments were performed in duplicate 
against controls of pure sulfur and no sulfur substrates. Gravimet- 
ric determination of sulfate ion was followed for a 25-day period 
to assess the rate of oxidation. Positive results were observed in 
the case of both the polysulfide and disulfide. 


PROPERTIES AND COMPOSITION 
REFER ALSO TO CITATION(S) 8896, 9127, 9132, 9139 


9140 (SAND—76-0541) Oil Shale Programs second quarterly 
report, April 1976—June 1976. Stevens, A.L. (ed.). (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Sep 1976. Contract E(29-1)-789. 
104p. Dep. NTIS $6.00. 

Characterization tests performed at Green River Site 2 and 
fracture calibration tests performed at Rock Springs Site 6A are 
summarized. These field studies are part of diagnostic and rock 
mechanics support for in-situ oil shale research. Progress is also re- 
ported on studies on advanced instrumentation techniques for in- 
situ oil shale processing. These include development of a solid 
electrolyte oxygen sensor and an acoustic technique for charac- 
terizing oil shale particle size distribution in the fragmented zone 
following explosive fracturing of a deposit. Preliminary studies on 
the fracture toughness of oil shale are reported. Separate abstracts 
were prepared for Appendices A, B, and C. (JGB) 


9141 (SAND—76-0541, pp 52-73) Preliminary analysis of 
stress nonuniformities in triaxial tests of bedded rocks. Schuler, 
K.W.; Tillerson, J.R. Sep 1976. 

In Oil Shale Programs second quarterly report, April 
1976—June 1976. 

When a bedded rock such as oil shale is tested with its 
bedding planes oriented at an arbitrary angle to the specimen axis, 
the stress distribution in a sample can become highly nonuniform. 
The results of a two-dimensional (plane strain) finite element com- 
puter code study assessing the magnitude of the stress nonu- 
niformity are presented. Results indicate that the stress nonunifor- 
mities existing in anisotropic specimens subjected to triaxial com- 
pression tests may be significant enough to cause errors in the in- 
terpretation of fracture porn (JGB) 


9142 (SAND—76-0541, pp 74-84) Dynamic modeling of 
Rock Springs oil shale using a homogeneous equivalent Maxwell 
model. Munson, D.E.; Young, E.G. Sep 1976. 

In Oil Shale Programs second quarterly report, April 
1976—June 1976. 

Preliminary calculations indicated the possible use of a 
Maxwell model for predicting stress-wave propagation in oil shale. 
The model permits calculation of the needed parameters for any 
kerogen content from the Hugoniots of the constituents. A single 
free parameter, the characteristic relaxation time, is selected to 
give adequate agreement to the experimental data. 


9143 (SAND—76-0541, pp 85-103) Analysis of high pressure 
oil shale Hugoniots. Munson, D.E. Sep 1976. 

In Oil Shale Programs second quarterly report, April 
1976—June 1976. 

An analysis of previously reported Hugoniot data in terms 
of the P-a model of porous material suggests that one of 
the Anvil Points materials, extremely lean in kerogen, conforms 
well to this model. Values of P/sub e/ = 0.5 and P/sub s/ = 10.0 
GPa reproduce the observed data trends, including agreement with 
the bulk ultrasonic velocity. The analysis does not admit material 
anisotropy, although anisotropy is evident in the low stress level 
Hugoniot data. The Hugoniot of kerogen-free, solid shale was 
found completely adequate for the analysis. It appears that bulk 
moduli based on simple calculations from extrapolations in density 
of the transversely isotropic re: of the ultrasonic velocities 
are in agreement. Comparison of two collections of Anvil Points 
ultrasonic data indicated general agreement, even though, the 
materials were not apparently from the same lot. Back calculation 
of the in-place k response from the solid shale and experi- 
mental mixture data was done. The ‘‘effective’’ Hugoniot deduced 
in this manner is U/sub s/ = 3.09 + 1.16 u/sub p/ (km/s) and is, in 
nay stiffer at low stress levels and less stiff at large stress levels 

had been used for initial work. 
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9144 Effects of on Green River oil shale. Meyer, 
W.C.; Yen, T.F. (Univ. of Southern California, Los Angeles). Am. 
Chem. Soc., Div. Fuel Chem., Prepr.; 19: No. 2, 94-99( 1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P2. 

Oil shale from the Mahogany Ledge of the Green River For- 
mation was analyzed by x-ray diffraction and is composed of 
dolomite, calcite, analcite, pyrite, quartz, montmorillonite, and il- 
lite. Carbonate minerals (dolomite and calcite) constitute approxi- 
mately 40 percent of these rocks by weight and organic carbon 
about || percent. The organic fraction is localized in distinct 
bands, trapped by the mineral matrix. Release of hydrocarbons is 
directly dependent upon the extent of matrix breakdown. Ex re 
of oil shale to a sulfuric acid medium generated by the sulfur-ox- 
idizing capabilities of Thiobacillus thiooxidans and other ap- 
propriate anaerobic bacteria results in solution of the carbonate 
fraction of the mineral matrix and releases hydrocarbons. Scanning 
electron micrographs of shale samples exposed to bacterial media 
show immediate formation of solution pits which eventually 
become interconnected. This allows permeation of acid medium to 
fresh mineral surfaces facilitating breakdown. In addition, the 
resulting increase in porosity and permeability allows free migra- 
tion of petroleum products through the rock. 


9145 Investigations of the hydrocarbon structure of kerogen 
from oil shale of the Green River formation. Schmidt—Collerus, 
J.J.; Prien, C.H. (Univ. of Denver). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 19: No. 2, 100-108( 1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P2. 

The hydrocarbon structure of kerogen from oil shale of the 
Green River formation was investigated using the MPGM-method 
(combination of micro-pyrochromatography and mass _ spec- 
trometry). The results of these investigations indicate that the 
major part of the hydrocarbon skeleton of kerogen consists of a 
three-dimensional hetero-condensed matrix of '‘protokerogen’’ su- 
bunits (of the tetraline, terpenoid and steroid type) interconnected 
by longer chain alkanes and isoprenoids. The matrix also contains 
a significant amount of entrapped and uncondensed protokerogen 
subunits not removed by conventional extraction procedures. A 
large portion of these are probably still involved in the dynamic 
diagenesis of oil shale. The presence of these entrapped com- 
pounds may influence the interpretation of the kerogen structure. 
The investigations also indicate that Green River oil shale contains 
at least two major types of kerogen: a-kerogen and B-kerogen of 
different biogenetic origin. 


9146 New structural model of oil shale kerogen. Yen, T.F. 
(Univ. of Southern California, Los Angeles). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 19: No. 2, 109-114( 1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P2. 

The x-ray diffraction method has been used to elucidate the 
structure of the kerogen concentrate samples derived from Green 
River oil shale. Based on the (002)- and y-band region of the spec- 
tra, aromaticity is nearly zero. Profile analysis of the shape of (10) 
and (11) bands reveals that the kerogen structure is made of 3- 
dimensional multi-membered saturated carbon skeleton. Partial 
degradation studies under mild conditions also support this conclu- 
sion. A hypothetical model representing the average structure of 
kerogen is presented. The crosslink sites of alkane units as well as 
the relationship with the extractable bitumen types of steroid, ter- 
panoid, and other isoprenoid subunits will be discussed. 


Polycond 


of oil shale of the Green River formation. Schmidt—Collerus, J.J.; 
Bonomo, F.; Prien, C.H. (Univ. of Denver). Am. Chem. Soc., Div. 
Fuel Chem., Prepr.; 19: No. 2, 115-122(1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P2. 

The projected formidable amounts of carbonaceous solid 
waste from potential future commercial oil shale operations are of 
great interest because of the potential chronic environmental im- 
pact due to trace quantities of polycondensed aromatic compounds 
and possible carcinogenic and mutagenic compounds present. The 
objectives of the research reported were: (a) to determine experi- 
mentally the presence or absence of such compounds from the 
shale waste and process water to vegetation, groundwater and ru- 
noff water, (b) the solubilization of these organic materials by the 
presence of water soluble inorganic salts and their transport into 
ground and surface water. The results show that PCA and car- 
cinogen type compounds were identified qualitatively and quantita- 
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tively in carbonaceous spent shale. These results are compared 
with similar or identical compounds found in pristine environment 
of the oil shale land designated to become leased for oil shale ex- 

loration and dumping of shale ash. The potential environmental 
impact of these compounds is discussed. 


9148 Stepwise oxidation of bioleached oil shale. Young, D.K.; 
Shih, S.; Yen, T.F. (Univ. of Southern California, Los Angeles). 
Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: No. 2, 169- 
174( 1974). 

From 167. national meeting of the American Chemical 
Society; Los ge California, USA (31 Mar 1974). 

See CONF-740349—P2. 

Bioleaching of Green River oil shale by acid-producing au- 
totrophic sulfur bacteria was simulated by dilute acid treatment. In 
this manner about 40 percent weight loss (dolomite and calcite) 
was achieved. This acid treated oil shale sample was stepwise ox- 
idized (ca. 30 cycles) in a mild alkaline permagnate solution for 
the removal of kerogen. The acids recovered from the oxidation 
were converted to methyl esters and subsequently analyzed by gas 
chromatography and NMR _ spectroscopy. For comparison, 
products derived from other oxidative means (air, hydrogen perox- 
ides, ozone, etc.) are discussed. Aside from the elucidation of the 
kerogen structure, the objective of the study was to achieve an 
economic process for the recovery of useful chemicals from oil 
shale kerogen. 


9149 Oxidation of a bitumen in relation to its recovery from 
tar sand formations. Moschopedis, S.E.; Speight, J.G. (Research 
Council of Alberta, Edmonton). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 19: No. 2, 192-201(1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P2. 

Simple chemical reactions are described which bring about 
modification of the components of a bitumen. This is accomplished 
by an in-situ process using an oxygen-containing gas followed by 
treatment with alkali solutions of sulfites and/or bisulfiies. The 
resulting water-soluble derivatives have a significant emulsifying 
and dispersing powers. 


9150 Sulfur compounds in oils from the western Canada tar 
belt. Clugston, D.M.; George, A.E.; Montgomery, D.S.; Smiley, 
G.T.; Sawatzky, H. (Fuels Research Centre, Ottawa). Am. Chem. 
Soc., Div. Fuel Chem., Prepr.; 19: No. 2, 202-217(1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF.740349—P2. 

The sulfur compounds in the gas oil fractions from some 
bitumens and heavy oil from Cretaceous reservoirs along the edge 
of the western Canada sedimentary basin were investigated. The 
bitumens were those from the Athabasca oil sands and the Cold 
Lake deposit, whereas the heavy oil was from Lloydminster field. 
A Cretaceous oil from a deep reservoir that is believed to be ma- 
ture was included for comparison. It appears that the predominant 
sulfur compounds in these gas oil fractions were alkyl-substituted 
benzo- and dibenzothiophenes. The dominant isomers for these 
sulfur compounds seem very few in number. 


9151 Characterization of Utah tar sand bitumen. Bunger, 
J.W. (Bureau of Mines, Laramie, WY). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 19: No. 2, 231-241(1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF.740349—P2. 

The physical properties and chemical composition of a PR 
Springs, Utah, tar sand bitumen are presented. These physical pro- 
perties are compared with those of other bitumens. The bitumen is 
separated into five major fractions—acids, bases, neutral nitrogen 
compounds, saturated hydrocarbons, and aromatic hydrocarbons. 
This is accomplished by ion exchange, coordination complex, and 
adsorption chromatography. Further concentration of compound 
types from these fractions is achieved by gel permeation, liquid ad- 
sorption, and thin layer chromatography. Techniques for the analy- 
sis of compound types in the concentrates include fluorescence, in- 
frared, and mass spectroscopy. Compound types identified in the 
acids include carboxylic acids, phenols, amides, and carbazoles. 
Compound types identified in the bases include amides and 
pyridines. The neutral nitrogen ———- consist predominantly 
of carbazoles and amides. Saturated and aromatic hydrocarbons 
were 85 percent distillable (less than 538°C) and were examined 
by GLC and fluorescence and mass spectroscopy. 


9152 Characterization of synthetic liquid fuels. Ruberto, R.G.; 
Jewell, D.M.; Jensen, R.K.; Cronsuer, D.C. (Gulf Research ad 
Development Co., Pittsburgh). Am. Chem. Soc., Div. Fuel Chem., 
Prepr.; 19: No. 2, 258-290( 1974). 
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From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P2. 

Synthetic liquid fuels are characterized by methods 
analogous to those normally used in the laboratory for petroleum 
crudes and residues. A sample is first quantitatively separated into 
discrete fractions; the fractions are then characterized by physical, 
chemical, and spectroscopic techniques. This procedure offers the 
added advantage that analyses of natural and synthetic liquid fuels 
are directly comparable with each other. The application to coal 
liquids, tar sands bitumen, and shale oils is demonstrated. 61 
references. 


9153 Chemical modification of a bitumen and its non-fuel 
uses. Moschopedis, S.E.; Speight, J.G. (Research Council of Al- 
berta, Edmonton). Am. Chem. Soc., Div. Fuel Chem., Prepr.; 19: 
No. 2, 291-299( 1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P2. 

Simple reactions are described whereby tar sand bitumen 
can be converted to a whole range of materials. Examples are 
given to illustrate the non-fuel uses of the products. The following 
reactions of Athabasca asphaltenes are considered: oxidation, 
halogenation, sulfonation and sulfomethylation, phosphorylation, 
hydrogenation, reactions with S and O, reactions with metal salts, 
and miscellaneous chemical conversions. (JGB) 


9154 Correlation of oil shale particle size to rate of dissolution 
of mineral matrix. Moussavi, M.; Young, D.K.; Yen, T.F. (Univ. of 
Southern California, Los Angeles). Am. Chem. Soc., Div. Fuel 
Chem., Prepr.; 19: No. 2, 300-305( 1974). 

From 167. national meeting of the American Chemical 
Society; Los Angeles, California, USA (31 Mar 1974). 

See CONF-740349—P2. 

In studies on the oil shale matrix, samples of different parti- 
cle size were used. Oil shale of the Green River Formation was 
treated with sulfuric and hydrochloric acids at pH | to 1.5 and 0.7 
to 0.8, respectively. The dissolution processes were followed by 
measurement of weight loss of original sample and determination 
of magnesium ion by atomic absorption spectrometry. The rate of 
leaching of mineral matrix did not follow the uniform and 
homogeneous spherical models. Kinetics of the second order reac- 
tions were observed. An exponential relation was found between 
the mesh size of the particles and the rate constant of dissolution. 
However for the finer particles, problems due to their wettability 
was encountered. The range of particle size in which the experi- 
ments were conducted showed the possibility of total breakdown 
of mineral matrix in the oil shale by a bioleaching process. 


BY-PRODUCTS 


REFER ALSO TO CITATION(S) 9153 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 9128, 9147 


ENVIROMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 9129, 10131, 11097, 11098 


FISSION FUELS 


REFER ALSO TO CITATION(S) 9850 


9155 (BNWL-SA—5834) Decommissioning nuclear facilities. 
Harmon, K.M.; Jenkins, C.E.; Waite, D.A.; Brooksbank, R.E.; 
Lunis, B.C.; Nemec, J.F. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). 1976. Contract E(45-1)-1830. 46p. 
(CONF-760701—13). Dep. NTIS $4.00. 

From iacunetionsl symposium on management of waste 
from the LWR fuel cycle; Denver, Colorado, United States of 
America (USA) (11 Jul 1976). 

This paper describes the currently accepted alternatives for 
decommissioning retired light water reactor fuel cycle facilities and 
the current state of decommissioning technology. Three alterna- 
tives are recognized: Protective Storage; Entombment; and 
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Dismantling. Application of these alternatives to the followi 
types of facilities is briefly described: light water reactors; fuel 
reprocessing plants, and mixed oxide fuel fabrication plants. Brief 
descriptions are given of decommissioning operations and results at 
a number of sites, and recent studies of the future decommission- 
ing of prototype fuel cycle facilities are reviewed. An overview is 
provided of the types of operations performed and tools used in 
common decontamination and decommissioning techniques and 
needs for improved technology are suggested. Planning for decom- 
missioning a nuclear facility is dependent upon the maximum per- 
mitted levels of residual radioactive contamination. Pro 
guides and recently developed methodology for development of 
site release criteria are reviewed. 21 fig, 32 references. 


RESERVES 


9156 (GJBX—45(76)) Study of low-grade uranium resources 
of the Coso formation, Owens Valley, California. (Energy Research 
and Development Administration, Grand Junction, Colo. (USA). 
Grand Junction Office). Aug 1975. Contract E(05-1)-0912. 35p. 
Dep. NTIS $4.00. 

The Tertiary Coso Formation is exposed along the northern 
and western flanks of the Coso Range on the east side of Owens 
Valley, Inyo County, California. The surficial uranium deposits in 
the Coso Formation are found in the lower fanglomerate sequence. 
The yellow-gray fanglomerate has the best uranium potential of the 
various units. The overlying reddish-brown fanglomerate contains 
uranium deposits of limited lateral extent concentrated around the 
crests of granite knobs and inliers. The upper Coso lake-bed 
sequence consists of yellow-brown beds and light-gray beds, which 
interfinger with lenses of volcaniclastic rocks and are separated by 
a persistent stratum of rhyolitic tuff. Radiometry and analyses in- 
dicate a low uranium background in the granites. Field relations 
Suggest that the impervious interface with the Coso sequence 
probably confined most mineral-bearing ground-water solutions to 
the overlying rocks. The principal surficial uranium deposits are 
found in the yellow-gray fanglomerate and reddish-brown fan- 
glomerate in the lower Coso sequence and in the light-gray beds of 
the upper Coso Formation. The frequency distribution of uranium 
in the Coso Formation and underlying granite indicates that the 
granite is probably not a major source of uranium in the Coso 
strata. (DLC) 


9157 (GJBX—48(76)) Uranium and thorium occurrences in 

Precambrian rocks, Upper Peninsula of Michigan and northern 

Wisconsin, with thoughts on other possible settings. Kalliokoski, J. 

(Michigan Technological Univ., Houghton (USA). Dept. of Geolo- 

gy and age ca 1976. Contract E(05-1)-1651. 
S0p. Dep. NTIS $10.00. 

The following areas are covered: Precambrian geology of 
northern Michigan; mode of occurrence of uranium and thorium in 
the Precambrian rocks of the Upper Peninsula of Michigan; 
selected stratigraphic relationships, Precambrian rocks of 
Michigan; mode of occurrence of uranium and thorium in Precam- 
brian rocks of Wisconsin; and background data for geochemical 
exploration. (LK) 


9158 (INIS-mf—1927) Uranium and associated nuclear fuel. 
(Ontario Ministry of Energy, Toronto (Canada); Ontario Ministry 
of Natural Resources, Toronto (Canada)). 26 Mar 1974. 4lp. 
INIS. 


9159 (USGS-OFR—75-408) Eocene fluvial drainage patterns 
and their implications for uranium and hydrocarbon exploration in 
the Wind River Basin, Wyoming. Seeland, D.A. (Geological Sur- 
vey, Reston, Va. (USA)). 1975. 64p. TIC. 

Paleocurrent maps of the fluvial early Eocene Wind River 
Formation in the Wind River Basin of central Wyoming define 
eo uranium and hydrocarbon exploration target areas. The 

ind River Formation is thought to have the greatest potential for 
uranium mineralization in areas where it includes arkosic channel 
sandstones derived from the granitic core of the Granite Moun- 
tains as in the channel sandstones — by the 25-mile seg- 
ment of the Eocene Wind River extending westward from near the 
town of Powder River on the east edge of the basin. Channel sand- 
stones with a Granite Mountain source occur south of this segment 
of the Eocene Wind River and north of the Granite Mountains. 
The southwestern part of this area includes the Gas Hills uranium 
district but channel sandstones between the Gas Hills district and 
the 25-mile segment of the Eocene Wind River are potentially 
mineralized. This area includes the entire southeasternmost part of 
the Wind River Basin southeast of Powder River and contains 
northeasterly trending channel sandstones derived from the 
Granite Mountains. Limited paleocurrent information from the 
margins of the Wind River Basin suggests that the Paleocene Wind 
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River flowed eastward and had approximately the same location as 
the eastward-flowing Eocene Wind River. If leaks of sulfur-con- 
taining gas have created a reducing environment in the Eocene 
Wind River channel sandstones, then I speculate that the areas of 
overlap of the channel sandstones and natural gas fields in the un- 
derlying rocks may be particularly favorable areas in which to 
search for uranium deposits. The channel sandstones of the 
Paleocene and Eocene Wind Rivers are potential hydrocarbon 
reservoirs, particularly where underlain or overlain by the organic- 
rich shale and siltstone of the Waltman Shale Member of the Fort 
Union Formation. 


9160 (USGS-OFR—75-416) Preliminary report on the use of 
LANDSAT-1 (ERTS-1) reflectance data in locating alteration zones 
associated with uranium mineralization near Cameron, Arizona. 
Spirakis, C.S.; Condit, C.D. (Geological Survey, Reston, Va. 
(USA)). 1975. 20p. TIC. 

LANDSAT-1 (ERTS-1) multispectral reflectance data were 
used to enhance the detection of alteration around uranium 
deposits near Cameron, Ariz. The technique involved stretching 
and ratioing computer-enhanced data from which electronic noise 
and atmospheric haze had been removed. Using present 
techniques, the work proves that LANDSAT-1 data are useful in 
detecting alteration around uranium deposits, but the method may 
still be improved. Bluish-gray mudstone in the target area could 
not be differentiated from the altered zones on the ratioed images. 
Further experiments involving combinations of ratioed and non- 
ratioed data will be required to uniquely define the altered zones. 


9161 (USGS-OFR—75-501) Tabulation of uranium and 
thorium data on the Mesozoic-Cenozoic intrusive rocks of known 
chemical composition in Colorado. Phair, G.; Jenkins, L.B. 
(Geological Survey, Reston, Va. (USA)). 1974. 105p. TIC. 

Analytical data are made available on some 250 Mesozoic- 
Cenozoic intrusive rocks in Colorado for use in assessing the 
"'magmatic’’ uranium potential of areas involved in the search for 
pitchblende deposits of classes I and II of Sims and Sheridan (U.S. 
Geol. Survey Bulletin 1159, 1964). These deposits appear to share 
a common magmatic origin with the uranium concentrated in the 
associated igneous rocks of closely related age. (LK) 


9162 Uranium. Elliott, B.G. pp 314-321 of In Australian 
mineral industry review 1973. Canberra, Australia; Aust. Govt. 
Publ. Serv. (1975). 

A summary is given of uranium exploration and reserves in 
Australia. Domestic production, overseas trade and developments 
overseas are also reviewed. 


9163 Uranium resources and requirements. Silver, J.M.; 
Wright, W.J. (Australian Atomic Energy Commission, Coogee). 
At. | an Aust.; 19: No. 1, 1-7(Jan 1976). 

Australia has about 19% of the reasonably assured resources 
of uranium in the Western World recoverable at costs of less than 
$A20/kgU, or about 9% of the resources (reasonably assured and 
estimated additional) recoverable at costs of less than $A30/kgU. 
Australia’s potential for further discoveries of uranium is good. 
Nevertheless, if Australia did not export any of these resources it 
would probably have only a marginal effect on the development of 
nuclear power. Other resources would be exploited earlier and 
prices would rise, but not sufficiently to make the costs of nuclear 
power unattractive. On the other hand, this policy could deny to 
Australia real benefits in foreign earnings, employment and na- 
tional development. 


9164 Uranium and thorium in the precambrian basement of 
western Canada. I. Abundance and distribution. Burwash, R.A. 
(Alberta Univ., Edmonton (Canada). Dept. of Geology); Cum- 
ming, G.L. (Alberta Univ., Edmonton (Canada). Dept. of Physics). 
Can. J. Earth Sci.; 13: No. 2, 284-293(Feb 1976). 

13 refs. 

Delayed neutron activation analyses of 182 core samples 
from the basement of the western Canada sedimentary basin give 
mean values of 4.13 ppm U and 21.1 ppm Th. These values are al- 
most twice the published values for the Shield as a whole. 
Replicate analyses of a composite sample of all cores indicates an 
analytical precision of +-1% for uranium and +-7% for thorium. 
Histograms of number of samples vs. U and Th values indicate a 
negatively skewed frequency distribution. Analysis of composite 
samples prepared from a large number of hand speciments may 
tend to conceal this skewed nature. Mean abundance values will 
also be influenced by the form of the U and Th frequency distribu- 
tions. Trend surface analysis, with smoothing to reduce the effect 
of high or low single sample values, indicates two ‘highs’ common 
to both U and Th. The helium-producing area around Swift Cur- 
rent, Saskatchewan is associated with a high U-Th plutonic com- 
plex. A linear belt trending northeast from Edmonton appears to 
be a Hudsonian metamorphic belt in which U and Th have been 
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concentrated. Several local concentrations of U or Th are found in 
the Peace River Arch of northern Alberta. 


9165 World uranium reserves and uranium production. Atom- 
wirtsch., Atomtech.; 21: No. 7, 370-372(Jul 1976). (In German). 
5 tabs. Short communication only. 


EXPLORATION 
REFER ALSO TO CITATION(S) 9162, 10584 


9166 Mining industry and explorations for uranium ore - the 
situation in Europe. Lange, G. Glueckauf; 112:, No. 6, 276- 
280(May 1976). (In German). 

1 fig.; 3 tabs.; 7 refs. 

A survey is given of the present state of knowledge on 
uranium ore reserves, uranium production and uranium consump- 
tion. The supply with uranium of the various European countries is 
explained in brief sections. The results of the exploration efforts so 
far indicate that in the future, too, the demand can only be met 
partially by European deposits, and that the dependence on urani- 
um imports cannot be deleted. Secure supply can be fortified by 
acquiring a share in overseas deposits and by geographic diversifi- 
cation. Activities in this direction have been started already. 


9167 Prediction of time-dependent neutron fluxes encountered 
in pulsed-neutron uranium logging experiments. Renken, J.H. 
(Sandia Labs., Albuquerque, NM). Nucl. Technol.; 31: No. 1, 133- 
139(Oct 1976). 

One-dimensional time-dependent neutron transport calcula- 
tions were performed to predict the signals that would be observed 
in pulsed-neutron uranium logging experiments. Although the ac- 
tual experimental geometry had to be idealized somewhat to con- 
form to the one-dimensional nature of the calculations, the results 
clearly show the essential features of the logging signal. These cal- 
— are economical enough that parameter studies are feasi- 
ble. 


MINING 


9168 (UCCND/CSD/INF—7) Cost estimate fynctions and 
their development for a subjective probability assessment of urani- 
um resources. Hiltunen, R.A. (Oak Ridge Gaseous Diffusion Plant, 
beg (USA)). Oct 1976. Contract W-7405-ENG-26. 33p. Dep. 
N 4.00. 


The Resource Division of the Energy Research and 
Development Administration, Grand Junction Office, is presently 
engaged in the National Uranium Resource Estimate (NURE). The 
subjective probability assessment of uranium resources of New 
Mexico was undertaken as part of NURE to assess the method’s 
usefulness as a substitute or as ‘’backup’’ for conventional 
methods of resource estimation. Cost estimate functions were 
derived as a part of the study. This report documents the initial 
development of those cost functions. This phase of the project was 
funded entirely by the Grand Junction Office of ERDA through 
the Strategic Planning Department of the UCC-ND Operations 
Analysis and Planning Division. 


Method for purifying air containing radioactive sub- 
stances resulting from the disintegration of radon. Stringer, C.W. 
(to Radon Development Corp.). French Patent 2,237,668/A/. 15 
Jul 1974. 20p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 16 Jul 1973, USA. 

The invention relates to the extraction of radioactive 
isotopes from air. It refers to a method for withdrawing the 
radioactive substances resulting from the disintegration of radon 
from air, said method of the type ——— filtrating the air con- 
taminated by the radon daughter products in a filter wetted with 
water in order to trap said substances in water. It is characterized 
in that it comprises the steps of causing the water contaminated by 
the radon daughter products to flow through a filtrating substance 
containing a non hydrosoluble granular substrate, the outer surface 
of which has been dried then wetted by a normally-liquid 
hydrocarbon, and of returning then wetted by a normally-liquid 
hydrocarbon, and of returning the thus filtrated water so that it 
wets again the air filter and entraps further radon daughter 
products. This can be applied to the purification of the air in 
uranium mines. 


9170 Radiation protection in uranium mines. Pradel, J.; Koch, 
L. Ann. Mines; 182: No. 3-4, 37-44(1976). (In French). 


ERA VOL. 2, NO. 5 


The mining and treatment of uranium ores expose the 
miners and the nearby population to radiation which must be 
curbed. The authors make a distinction between the external radia- 
tion from 8 and a@ emitted by ores and the internal contamination 
through breathing ore dust and radon (and its daughter products), 
a radioactive permanently emanating from uranium ores. 
Radiation levels encountered are described as well as the methods 
of controlling radiation effects on miners and the nearby popula- 
tion. It is emphasized that the greatest risk comes from radon and 
its daughter products. 6 refs. 


FEED PROCESSING 


REFER ALSO TO CITATION(S) 9025, 9168, 9210, 9251, 9304, 
9315 


9171 (CEA-CONF—3392) Processing of low-grade uranium 
ores. Michel, P. (CEA Centre de Marcoule, 30 - Bagnols-sur-Ceze 
(France)). 1975. 20p. (In French). (CONF-751192—1). INIS. 

From Meeting of the advisory group on uranium ore 
processing; Washington, District of Columbia, United States of 
America (USA) (24 Nov 1975). 

Four types of low grade ores are studied. Low grade ores 
which must be extracted because they are enclosed in a normal 
grade deposit. Heap leaching is the processing method which is lar- 
gely used. It allows solutions or preconcentrates to be obtained 
that may be delivered at the nearest plant. Normal grade ores con- 
tained in a low amplitude deposit which can be processed using 
leaching as far as the operation does not need any large expensive 
equipment. Medium grade ores in medium amplitude deposits to 
which a simplified conventional process can be applied using fast 
heap leaching. Low grade ores in large deposits. The processing 
possibilities leading to use in place leaching are explained. The 
operating conditions of the method are studied (leaching agent, 
preparation of the ore deposit to obtain a good tightness with re- 
gard to the hydrological system and to have a good contact 
between ore and reagent). 


9172 (ORNL-tr—4224) Matrix of cultivable mutants of sin- 

green algae and process for obtaining uranium by this 
matrix. Heide, E.A.; Paschke, M.; Wagener, K.; Wald, M. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.)). 8 Sep 
1973. Translation by R.G. Mansfield of German Patent 2,345,430. 
2p. Dep. NTIS $3.50. 

The objective is to extract U from ocean water without 
harming the environment or expending much energy. Mutants 
compatible with U and able to absorb U from ocean water, are 
produced by irradiating green algae with x rays (SO kR) and then 
bringing into contact with a nutrient rich in U to form colonies. 
After cultivation, the resulting matrix is placed in a filter cage with 
at least two opposing walls formed of sieves permeable to ocean 
water but not to the mutants. Tides can be utilized to pass ocean 
water through the filter cage. (DLC) 


9173 Solvent extraction and its practical application for the 
recovery of copper and uranium. Reuter, J. Aufbereit.-Tech.; No. 5, 
119-127(Mar 1975). (In German). 

9 figs.; | tab.; 5 refs. 

In recent years solvent extraction has been developed to a 
stage that allows practical application first for the recovery of 
uranium and later also for winning copper from low-grade acid- 
soluble ores. By now it has been realized in several plants with 
great technical and ecomomic success. Solvent extraction includes 
the following essential operations: leaching, solvent extraction, 
back extraction of the o ically bonded valuable mineral to an 
acid, aqueous solution finally separation of the valuable metal 
from the final acid by precipitation or electrolytic procedures. 
Upon assessing the cost of the solvent extraction process for the 
recovery of r it turns out that from an economic point of 
view it is significantly superior to the conventional cementation 
process. 


9174 Apparatus for granulating powders. (to UKAEA). 
French Patent 2,263,030/A/. 4 Mar 1975. Priority date 5 Mar 
1974, United Kingdom of Great Britain and Northern Ireland 
(UK). 8p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 5 Mar 1974, UK. 

The apparatus comprises an inner cylinder rotating about a 
substantially horizontal axis, a device for introducing powder into 
the first end of said inner cylinder in which that powder undergoes 
granulation while rotating, a perforated wall near its second ex- 
tremity through which powder can pass with the exception of 
granules, an outer cylinder the diameter of which decreases from 
the first to the second extremity so that the powder passing 
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through the perforated wall falls on the inner surface thereof and 
driven towards the larger diameter extremity, and a device actu- 
ated by the rotating outer cylinder and adapted to re-introduce the 
powder reaching the —— diameter extremity into the inner 

linder first extremity. This can be used for granulating, in par- 
ticular, uranium oxide powders. 


9175 System analysis of nuclear fuel cycle. Yuasa, T.; Suzuki, 
S. (Japan Energy Economic Research Inst., Tokyo). Genshiryoku 
Kogyo; 21: No. 6, 43-49(Jun 1975). (In Japanese). 

Nuclear fuel cycle should be considered from the point of 
the wider usage of nuclear fuel resources. Some items composing 
nuclear fuel cycle are (1) exploration and refining of uranium to 
(U,O,) (2) conversion to UF,, (3) enrichment (4) conversion to 
UO,, (5) burn up, and (6) reprocessing. These items have many 
problems such as estimation of uranium demand, uranium 
resources, uranium policy of the countries producing uranium, en- 
richment demand, plan of expanding enrichment capacity, balance 
of the demand and supply of enrichment, estimation of 
reprocessing demand, plan of reprocessing plants, and storage 
problem. The adoption of suitable reactor types was considered 
from the quantitative calculation of U;O, demand, fuel fabrication, 
and plutonium production with LWRs, HWRs and FBRs. It is very 
important how to decide Japanese nuclear fuel cycle because there 
is very little uranium resources, and there are the environmental 
and other problems associated with the construction of enrichment 
plants and reprocessing plants. 


9176 Some practical aspects of solvent extraction in the 
mineral industry. Goldney, L.H.; Lackey, J.A. AMDEL (Aust. 
Miner. Dev. Lab.) Bull.; No. 20, 34-48(Oct 1975). 

From RACI conference on solvent extraction; Melbourne, 
Australia (Feb 1974). 

The application of solvent extraction in minerals processing 
is briefly reviewed and practical mixer-settler equipment arrange- 
ments are discussed. Some details of the main commercial solvent 
extraction application in Australia, uranium extraction, are given. 
With the relatively high-grade uranium ores now available in Aus- 
tralia, some process modifications may be required and the impli- 
cations of high-grade systems are detailed. Future uranium plants 
will have strict environmental controls and the reduction of ef- 
fluent volume will be important. The effect of raffinate recycle on 
the SX circuit is discussed. 


9177 Airborne effluent control at uranium mills. Sears, M.B. 
(Oak Ridge National Lab., TN). pp 17.1-17.13 of In Controlling 
airborne effluents from fuel cycle plants. Hinsdale, IL; American 
Nuclear Society (1976). 

From Meeting on controlling airborne effluents from fuel 

cle plants; Sun Valley, Idaho, United States of America (USA) 
(5 Aug 1976). 

See CONF-760806—. 

ORNL has made an engineering cost-environmental benefit 
study of radioactive waste treatment systems for uranium ore 
processing mills (ORNL/TM-4903). This paper summarizes the 
results which pertain to the control and abatement of airborne 
radioactive materials. Practices in the uranium milling industry are 
surveyed. Sources and control of ore and yellowcake dusts are 
discussed. Radiological impact and treatment costs are surveyed. 8 
tables, 3 fig. (DLC) 


9178 Static leaching for recovering uranium mineral 
values. Pace, G.F.; Shortridge, E.W. (to Continental Oil Co., 
Ponca City, Okla. (USA)). Australian Patent 471,067/B/. 22 Mar 
1976. 9p. 

Filed 14 Jan 1972, publ. 19 Jul 1973, priority USA 19 Apr 
1971 (135457), copies available from the Commissioner of 
Patents, Canberra. 

A description is given of a static leaching process for 
recovering uranium mineral values from a permeable bed of ore 
comprising: (1) drying the ore in an agitated state to increase 
Ss of the ore bed, (2) placing the dried ore into a 

hing vessel, (3) adding a lixiviant solution to the ore bed to 
leach mineral values from the ore under pressure sufficient to 
cause flow of the solution through the bed of core, (4) percolating 
the lixiviant solution through the ore to leach the mineral values 
from the ore, (5) adding a sweep fluid to the ore to sweep the lix- 
iviant containing dissolved mineral values through the bed of ore, 
and recovering an effluent lixiviant solution from the bed of ore 
containing the uranium mineral values. 


9179 Coupled cationic and anionic method of separating 
uranium. Sundar, P.; Elikan, L.; Lyon, W.L. (to Westin 
Electric Corp.). US Patent 3,966,872. 29 Jun 1976. Filed date | 
Nov 1973. 2p. 

Uranium is separated from contaminating metal ions in an 
aqueous feed liquor containing the uranyl ion. The liquor is ex- 
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tracted with a first, non-interfering water-immiscible, organic sol- 
vent containing a reagent which reacts with the uranyl ion to form 
a complex soluble in the organic solvent. The organic solvent is 
scrubbed with water if necessary, then stri with a pe i 
liquor of an aqueous sulfuric acid liquor having a pH of about 0. 
to about 6 containing a reducing ion or an aqueous carbonate 
solution having a pH of about 8 to about 9. If the sulfuric acid 
liquor is used, the stripped uranous ion is oxidized and the sulfuric 
acid liquor is diluted to prevent the precipitation of a uranium 
complex. The stripping liquor is extracted with an amine liquor 
comprising a second, noninterfering, water-immiscible, organic sol- 
vent and a tertiary or quaternary amine. The amine liquor is 
stripped with an ammonium carbonate solution to precipitate a 
uranium complex. The uranium complex is filtered off and may be 
calcined to produce U,O, or UOQ,. 38 claims, | drawing figure. 


9180 Process for uranium separation and preparation of 
UO,.2NH;.2HF. Dok uz, H.Z. (to Babcock and Wilcox Co.). 
US Patent 3,980,757. 14 Sep 1976. Filed date 14 Sep 1973. 14p. 

A process for treating the aqueous effluents that are 
produced in converting gaseous UF, (uranium hexafluoride) into 
solid UO, (uranium dioxide) by way of an intermediate (NH,), 
UO, (CO;3)3 (‘‘AUC’’ Compound) is disclosed. These effluents, 
which contain large amounts of NH,*, CO,*?-, F~, and a small 
amount of U are mixed with H,SO, (sulfuric acid) in order to 
expel CO, (carbon dioxide) and thereby reduce the carbonate con- 
centration. The uranium is precipitated through treatment with 
H,O, (hydrogen peroxide) and the fluoride is easily recovered in 
the form of CaF, (calcium fluoride) by contacting the process 
liquid with CaO (calcium oxide). The presence of SO,?~ (sulfate) 
in the process liquid during CaO contacting seems to prevent the 
development of a difficult-to-filter colloid. The process also pro- 
vides for NH; recovery and recycling. Liquids discharged from the 
process, moreover, are essentially free of environmental pollutants. 
The waste treatment products, i.e., CO,, NH;, and U are economi- 
cally recovered and recycled back into the UF, yields UO, conver- 
sion process. The process, moreover, recovers the uranium as a 
precipitate in the second stage. This precipitate is a new inorganic 
chemical compound UO,.2NH;.2HF [uranyl peroxide-2-armmonia- 
2-(hydrogen fluoride) ]. 


ENRICHMENT 


REFER ALSO TO CITATION(S) 9175, 9251, 10152, 10153 


9181 (GAT—865) Laboratory studies of **U enrichment by 
methods. 


chemical Daloisi, P.J.; Orlett, M.J.; Tracy, 
J.W.; Saraceno, A.J. (Goodyear Atomic Corp., Piketon, Ohio 
(USA)). 28 Jul 1976. Contract E(33-2)-1. 22p. Dep. NTIS $3.50. 
Laboratory experiments on **U enrichment processes 

on column redox ion exchange, electrodialysis, and gas exchange 
chromatography performed from August 1972 to September 1974 
are summarized. Effluent from a 50 to 50 weight mixture of U** 
and U** (as UO,**), at a total uranium concentration of 5 mg U 
per ml in 0.25N H,SO,-0.03N NaF solution, passing through a 100 
cm length cation exchange column at 0.5 ml/min flow rates, was 
enriched in **U by 1.00090 +- .00012. The enriched fraction was 
mostly in the +6 valence form while the depleted fraction was U** 
retained on the resin. At flow rates of 2 ml/min, the enrichment 
factor decreases to 1.00033 +- .00003. In the electrodialysis ex- 
periments, the fraction of uranium diffusing through the mem- 
branes (mostly as +6 valence state) in 4.2 hours is enriched in **U 
by 1.00096 +- .00012. Gas exchange chromatography tests in- 
volved dynamic and static exposure of UF, over NaF. In dynamic 
tests, no significant change in isotopic abundance occurred in the 
initial one-half weight cut of UF,. The measured relative ™U/*"U 
mole ratios were 1.00004 +- .00004 for these runs. In static runs, 
enrichment became evident. For the NaF(UF,)/sub x/-UF, system, 
there is *°U depletion in the gas phase, with a single-stage factor 
of 1.00033 at 100°C and 1.00025 at 25°C after 10 days of 
equilibration. The single-stage or unit holdup time is impractically 
long for all three chemical processes. (DLC) 


9182 Method for separating the isotopes of a chemical element 
and a device for out said method. Devienne, F.M. French 
Patent 2,261,802/A/. 21 Feb 1974. 20p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

That method comprises the steps of generating a beam of 
primary ions of a compound, accelerating said ion beam so as to 
cause the latter to pass ep he few collision boxes filled with a 
low pressure inert gas, the ules of which induce the dissocia- 
tion of the ions of each of said chemical compound into two por- 
tions one of which is a secondary ion, then selecting the voltage V, 
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to which the collision box is raised so as to trap, by preference, 
those among said secondary ions, the mass of which corresponds 
to the isotopic variety to be separated. This can be applied to the 
separation of uranium isotopes. 


GASEOUS DIFFUSION 
REFER ALSO TO CITATION(S) 9315, 11206, 11207 


9183 Application of the diffusion of binary gaseous mixtures 
th 


porous membranes for separation. Massignon, D. 
(CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Service de Chimie-Physique). Ber. Bunsenges. Phys. 
Chem.; 79: No. E9, 816-824(Sep 1975). (In German). 

8 figs.; 21 refs. 

Gaseous diffusion through a porous membrane is the physi- 
cal basis of the oldest and now mainly used uranium isotopes 
separation process (U.S.A., U.R.S.S., United Kingdom, France, 
China). Here are shown porous membranes characteristics which 
are more relevant to increase separative power of an industrial 
isotope production plant. By means of the two main theoretical 
models, pack of capillaries, or bed of spheres, the physical proper- 
ties of the permeability and the separation efficiency of porous 
membranes are explained in detail. 


9184 Multipassage diffuser. Lalis, A.; Rouviere, R.; Simon, G. 
(to Commissariat a l’Energie Atomique). US Patent 3,981,696. 21 
Sep 1976. Priority date 18 May 1973, France. 6p. 

A multipassage diffuser having 2p passages comprises a 
leak-tight cylindrical enclosure closed by a top cover and a bottom 
end-wall, parallel porous tubes which are rigidly assembled in sec- 
tors between tube plates and through which the gas mixture flows, 
the tube sectors being disposed at uniform intervals on the 
periphery of the enclosure. The top tube plates are rigidly fixed to 
an annular header having the shape of a half-torus and adapted to 
communicate with the tubes of the corresponding sector. Each 
Passage is constituted by a plurality of juxtaposed sectors in which 
the mixture circulates in the same direction, the header being di- 
vided into p portions limited by radial partition-walls and each 
constituting two adjacent passages. The diffuser is provided 
beneath the bottom end-wall with p-1 leak-tight chambers each 
adapted to open into two different portions of the header, and with 
two collector-chambers each fitted with a nozzle for introducing 
the gas mixture and discharging the fraction of the undiffused mix- 
ture. By means of a central orifice formed in the bottom end-wall 
the enclosure communicates with a shaft for discharging the dif- 
fused fraction of the gas mixture. 


CENTRIFUGATION 
REFER ALSO TO CITATION(S) 10678 


9185 Basic characteristics of a low uranium enrichment 
cascade by centrifugation. II. Optimization of squared-off cascades 
(dynamic characteristics and other considerations). Kai, T. (Power 
Reactor and Nuclear Fuel Development Corp., Tokyo (Japan)). 
Nippon Genshiryoku Gakkaishi; 17: No. 5, 240-249(May 1975). (In 
Japanese). 
The theory for a cascade of centrifuges described in the 
erg report of the same general title is further developed. 
irst, equations describing the distributions of the flow and the 
mole concentration are derived from the material balance relations 
for a square cascade. Corresponding equations are next obtained 
to cover a squared-off cascade consisting of a series of square 
cascades. A computer program is outlined which makes it possible 
to obtain the shape of the most efficient squared-off cascade. The 
efficiency of the current form of squared-off centrifuge cascade 
with reflux pipes is found to be lower than obtainable with gaseous 
diffusion. The efficiency can be improved by the adoption of a 
tapered squared-off cascade with centrifuges provided with eccen- 
tric cuts to take the place of reflux pipes. The dynamic charac- 
teristics are also discussed. Analysis of the start-up behavior 
reveals that the equilibrium time of the centrifuge cascade is much 
shorter than for a coresponding gaseous diffusion cascade, and that 
the mole concentration of the product rapidly rises to attain steady 
state condition. It is also found that even when the feed flow rate 
fluctuates, the mole concentration of the product is relatively sta- 
ble. The effect of a centrifuge failure in the cascade is examined. 
The optimum mole concentration for the waste effluent discarded 
from the cascade is calculatedfrom the viewpoint of cost. 


9186 Design of ideal cascades of gas centrifuges with variable 
separation factors. Olander, D.R. (Univ. of California, Berkeley). 
Nucl. Sci. Eng.; 60: No. 4, 421-434(Aug 1976). 

A method of designing ideal cascades in which the separa- 
tion factor varies with stage number is presented and applied to 
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centrifuges as separating units. The centrifuge is characterized by a 
performance function, which gives the separative power, optimized 
with respect to all internal variables, as a function of cut and 
throughput. For centrifuges with certain types of performance 
functions, variable-a ideal cascades can provide a product at a 
lower cost than the conventional ideal cascade in which the 
separation factor is independent of stage number. 


LASER EXCITATION 
REFER ALSO TO CITATION(S) 10799 


9187 Method for producing uranium atomic beam source. 
Krikorian, O.H. (to Energy Research and Development Adminis- 
tration). US Patent 3,963,921. 15 Jun 1976. Filed date 16 Apr 
1974. 4p. 

PAT-APPL-462,016. 

A method is described for producing a beam of neutral 
uranium atoms by vaporizing uranium from a compound UM/sub 
x/ heated to produce U vapor from an M boat or from some other 
suitable refractory container such as a tungsten boat, where M is a 
metal whose vapor pressure is negligible compared with that of 
uranium at the vaporization temperature. The compound, for ex- 
ample, may be the uranium-rhenium compound, URe,. An 
evaporation rate in excess of about 10 times that of conventional 
uranium beam sources is produced. 


9188 Isotope separation process. Lyon, R.K. (to Exxon 
Research and Engineering Co.). Australian Patent 74/74013/A. 4 
Oct 1974. Priority date 23 Oct 1973, United States of America 
(USA). 19p. 

A laser isotope separation method which utilizes either in- 
frared or ultraviolet lasers is described. The gaseous compound 
that is irradiated by the IR laser is subjected to IR light at a power 
density of 10* watts per cm? per torr pressure of the gaseous com- 
pound. 


9189 Optical i: enrichment: a scientific overview. Ham, 
D.O.; Quigley, G.P. (Univ. of Rochester, NY). pp 9-14 of In Opti- 
cal methods in energy conversion. Vol. 61. Lubin, M. (ed.). Palos 
Verdes Estates, CA; Society of Photo-Optical Instrumentation En- 
gineers (1975). 

From Seminar on Optical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

In this survey the basic criteria for any laser isotope separa- 
tion is discussed and the range of processes that have been con- 
sidered are covered systematically, with emphasis on those cases 
that have been demonstrated experimentally. The physical limita- 
tions of these processes and some of the relative advantages are 
presented without going into the detailed physics involved. Special 
emphasis is placed on multi-photon processes due to recent excite- 
ment and great promise engendered by this approach. (LK) 


9190 Method and apparatus for ion separation. Janes, G.S. 
(to Jersey Nuclear Co.). German(FRG) Patent 2,442,813/A/. 28 
May 1975. 31p. (In German). 

6 figs. 

An improved method of uranium-235 enrichment by selec- 
tive ionization by laser radiation and a device to implement this 
method are described. In the vaporization of uranium metal, e.g., 
by means of electron beams, ions of all uranium isotopes are 
produced which act as background and separation factor. In order 
to exclude these background particles as much as possible the 
metal vapor stream is sequentially pulsed by a mag- 
netohydrodynamic force and the charged background particles are 
accelerated first in one direction; then the uranium-235 particles 
are excited and ionized, respectively, by being exposed to the 
proper laser radiation and are accelerated into collector plates ar- 
ranged in the proper places by a potential pulse acting in the op- 
posite direction. 


9191 Mixed phase e m source. (to Jersey Nuclear- 
Avco Isot . Inc.). Netherlands Patent 7,511,358/A/. 26 Sep 
1975. 10p. (In Dutch). 

Priority 11 Oct 1974, USA; 2 figs. 

Apparatus for reducing convection current heat loss in elec- 
tron beam evaporator is described. A material to be evaporated 
(evaporant) is placed in the crucible of an electron beam evapora- 
tion source along with a porous mass formed of a powdered or 
finely divided solid to act as an impedance to convection currents. 
A feed system is employed to replenish the supply of evaporant as 
it is vaporized. 
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REFER ALSO TO CITATION(S) 9307, 9315, 9323, 9793, 10496, 
10501, 10511, 10512, 10521, 10527, 10558, 10564 


9192 (HEDL-TC—510) Removal of chloride and fluorine im- 
purities during fabrication of (Pu,U)/sub 2-x/ fuel pellets. Chidester, 
K.M.; Densley, P.J. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). 1973. Contract E(45-1)-2170. 17p. AT. 

The pyrohydrolysis procedures developed for removal of F 
and Cl from PuO, powder and mixed oxide pellets are capable of 
reducing the halogen levels below 5 to 10 parts per million, 
respectively, without adversely affecting the desired finished pro- 
perties. Using moist argon-8 percent hydrogen atmosphere, 
halogens may be removed from as-received PuO, powder without 
reduction of the powders’ sinterability. A similar process may be 
used to reduce halogen levels in sintered mixed oxide pellets 
without breaking the pellets apart due to changes in stoichiometry. 
Using these pyrohydrolysis techniques, halogen levels in mixed 
oxide fuel pellets produced at HEDL have been controlled. 


9193 (TRG-REPORT—2717(R/X)) Interaction between mol- 
ten urania and bed-rock. Carney, R.F.A. (UKAEA Reactor Group, 
Risley). Nov 1975. 44p. INIS. 

Available from fio. Stationery Office, price Pound 1.50. 

The interaction of molten UO, with various rocks has been 
investigated in connection with the study of certain highly unlikely 
accident situations in a reactor where no specific provision has 
been made for molten fuel retention. One possibility, however 
remote, might be that UO, would eventually come into contact 
with the bed-rock beneath the reactor. An experimental pro- 
gramme was carried out to discover what would happen in that 
event. It was shown that the UO, dissolves in the rocks studied to 
about 2 to 5%, which should ensure that any fuel coming into con- 
tact with the bed-rock should be satisfactorily dispersed into it. 


9194 Nuclear fuel Tobin, J.M. (to Westinghouse 
Electric Corp.). French Patent 2,257,129/A/. 6 Jan 1975. Priority 
date 7 Jan 1974, United States of America (USA). 19p. (In 
French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 7 Jan 1974, USA. 

The invention relates to the field of nuclear fuels. It refers 
more specifically to nuclear fuel particles comprising a nucleus of 
a refractory compound of a fissile element provided with a large 
number of empty spaces, a carbonaceous layer acting as a buffer, a 
layer of carbon, a layer of silicon carbide and finally, a layer of 
pyrolytic carbon, such layers, although thin being sufficiently re- 
sistant and gas-tight for preventing the fission gases generated in 
use within the nucleus from escaping. 


9195 Accurate adjustment of the carbon content of a shaped 
stainless steel. Nilsen, R.J. (to USAEC, Washington, D.C.). French 
Patent 2,259,154/A/. 29 Jan 1975. 10p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 29 Jan 1974, USA. 

The invention relates to a method for adjusting the carbon 
content of shaped parts of AM-350 stainless-steel. The method ac- 
cording to the invention is essentially characterized in that it com- 
prises the steps of submitting a part made of that stainless-steel to 
a damp hydrogen oxidizing atmosphere with a dew-point of from 
30,6 deg C to 21,7 deg C, at a temperature of from 1025 to 1050 
deg C for 20 to 40 minutes changing said oxidizing atmosphere to 
dry hydrogen with a dew-point of 62 deg C or less, and maintain- 
ing said part in said hydrogen for 10 to 15 minutes at a tempera- 
ture of from 1025 to 1050 deg C, then changing said dry hydrogen 
atmosphere to a carbon-oxygen-hydrogen reducing atmosphere in 
which the carbon activity has a suitably selected value. That 
method can be used for manufacturing grids for nuclear reactor 
fuel rods. 


9196 Crystal habit and phase attribution of U(VI) oxides in a 
gelation Lloyd, M.H.; Bischoff, K.; Peng, K.; Nissen, H.U.; 
Wessicken, R. (Eidgenoessisches Inst. fuer Reaktorforschung, 
Wuerenlingen (Switzerland)). J. Inorg. Nucl. Chem.; 38: No. 6, 
1141-1147( 1976). 

The effects of key process variables on the product charac- 
teristics of urania mic res prepared by an internal gelation 
method are determined studies of the crystal structure and 
morphology of urania in individual gel microspheres. Three com- 
pounds in the system UO,-NH,H,O are identified, and their 
characteristic crystal morphologies are determined. The results 
show that information obtained in this way provides a sound basis 
for the attribution of phases, for evaluating process conditions and 
for optimizing process variables. 


FISSION FUELS 947 


9197 Method for the coating of fuel particles. Mayr, K.A.M.; 
Flamm, H.J. (to Commission of the European Communities). Ger- 
man(FRG) Patent | ,667,026/B/. 5 Feb 1976. 2p. (In German). 

In order to achieve a special density of the carbon layer 
when coating nuclear fuel particles with pyrolytic carbon in a 
fluidized bed, it is proposed to add carbon dioxide, oxygen, air or 
water vapour to the gas flow (gaseous hydrocarbon and, if necessa- 
ry, a carrier gas). 


9198 Room temperature fracture strength of sintered UO, 

rings containing deliberately introduced impurities. Ainscough, J.B.; 

Messer, P.F. (United Kingtom Atomic Energy Authority, Reactor 

po a Springfields). J. Mater. Sci.; 11: No. 4, 767-775(Apr 
). 

A ring test has been used to measure the room temperature 
fracture strength of sintered UO, and UO, doped with either silica, 
calcium oxide, or iron oxide. The maximum observed flaw size and 
the minimum measured fracture strength in a group of nominally 
identical specimens was found to be related for some of the 
materials tested. It is shown that the additions of silica and calcium 
oxide do not appear to alter the energy for fracture initiation. 
Fracture strength measurements obtained using the ring test, where 
the applied stress is relatively uniform over the specimen cross sec- 
tion, and the three-point bend test where it is not, fit the same 
strength/flaw size relationship provided that minimum measured 
strength is associated with maximum flaw size. 9 refs. 


9199 Production of sized particles of uranium oxides and 
uranium oxyfluorides. Knudsen, I.E,; Randall, C.C. (to 
Westinghouse Electric Corp.). US Patent 3,978,194. 31 Aug 1976. 
Filed date 21 Jun 1971. 6p. 

A process is claimed for converting uranium hexafluoride 
(UF,) to uranium dioxide (UO,) of a relatively large particle size 
in a fluidized bed reactor by mixing uranium hexafluoride with a 
mixture of steam and hydrogen and by preliminary reacting in an 
ejector gaseous uranium hexafluoride with steam and hydrogen to 
form a mixture of uranium and oxide and uranium oxyfluoride 
seed particles of varying sizes, separating the larger particles from 
the smaller particles in a cyclone separator, recycling the smaller 
seed particles through the ejector to increase their size, and in- 
troducing the larger seed particles from the cyclone separator into 
a fluidized bed reactor where the seed particles serve as nuclei on 
which coarser particles of uranium dioxide are formed. 9 claims, 2 
drawing figures. 


9200 Behavior of molybdenum in mixed-oxide fuel. Giacchet- 
ti, G.; Sari, C. (EURATOM, Karlsruhe, Ger.). Nucl. Technol.; 31: 
No. 1, 62-69(Oct 1976). 

Metallic molybdenum, Mo—Ru—Rh—Pd alloys, barium, 
zirconium, and tungsten were added to uranium and urani- 
um—plutonium oxides by coprecipitation and mechanical mixture 
techniques. This material was treated in a thermal gradient similar 
to that existing in fuel during irradiation to study the behavior of 
molybdenum in an oxide matrix as a function of the O/(U + Pu) 
ratio and some added elements. Result of ceramographic and 
microprobe analysis shows that when the overall O/(U + Pu) ratio 
is less than 2, molybdenum and Mo—Ru—Rh—Pd alloy inclusions 
are present in the uranium—plutonium oxide matrix. If the O/(U + 
Pu) ratio is greater than 2, molybdenum oxidizes to MoO,, which 
is gaseous at a temperature approximately 1000°C. Molybdenum 
oxide vapor reacts with barium oxide and forms a compound that 
exists as a liquid phase in the columnar grain region. Molybdenum 
oxide also reacts with tungsten oxide (tungsten is often present as 
an impurity in the fuel) and forms a compound that contains ap- 
proximately 40 wt percent of actinide metals. The apparent solu- 
bility of molybdenum in uranium and uranium—plutonium oxides, 
determined by electron microprobe, was found to be less than 250 
ppM both for hypo- and hyperstoichiometric fuels. 


SPENT FUELS REPROCESSING 


REFER ALSO TO CITATION(S) 8978, 8979, 9175, 9233, 9253, 
9254, 9255, 9256, 9257, 9258, 9259, 9265, 9272, 9274, 9290, 
9302, 9307, 9313, 9640, 9838, 10472, 10592 


9201 (BNWL— 2080-1) LWR Fuel Recycle Program. Quar- 
terly progress report, April—June 1976. Irish, E.R. (comp.); Sim- 
mons, J.L. (ed.). (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Jul 1976. Contract E(45-1)-1830. Sip. Dep. NTIS 
$4.50. 


Work was begun on the initial task of estimating U,O, 
supply | prices. In the spent fuel receipt and storage project, 
review of existing and planned process equipment and concepts 
was initiated through discussions with both laboratory and industry 
personnel and through plant visits. Effort was also initiated to 
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catalog existing fuel designs. Available information was reviewed 
on the voloxidation process on various pyrochemical and 
pyrometallurgical steps for fuel reprocessing application. Further 
development work was done in the off-gas treatment project using 
charcoal filters to capture low concentrations of TBP yo and x- 
ray fluorescence to analyze for phosphorus. A series of standards 
was prepared and is being analyzed. Several inorganic sorbent 
materials have been received and will be used in initial screening 
tests to determine TBP removal efficiency. Commercially available 
macroreticular polymeric adsorbents and anion exchange resins for 
the removal of iodine from dilute nitric acid streams (simulating 
concentrator overheads condensate) are being tested with en- 
couraging results being obtained. The major portion of the litera- 
ture search on solvent extraction equipment alternatives was 
completed, and a bibliographic listing of approximately 1000 items 
was generated. In the removal and re-entrainment of plutonium 
and other radionuclides project, a literature search was conducted 
to provide parameterizations for the draft Environmental Impact 
Statement for the LWR—Model Fuel Recycle Facilities. Recom- 
mended procedures are to ignore deposition and resuspension 
when calculating direct and inhalation doses; use Gaussian plume 
models only out to distances where sigma/sub z/ = h/2, then use 
the mixing height h out to 24-hr travel time, and thereafter use a 
constant mixing ratio; for calculating the indirect dose use a total 
(wet = dry) deposition velocity of 3 cm/sec for reactive gases 
and all particles, regardless of size. (LK) 


9202 (DP— 1445) Compositions of airborne plutonium-bear- 
ing particles from a plutonium finishing operation. Sanders, S.M. 
Jr. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). Nov 1976. Contract E(07-2)-1. 2lp. Dep. 
NTIS $3.50. 
The elemental composition of 111 plutonium-bearing parti- 
cles was determined (using an electron microprobe) as part of a 
program to investigate the origin and behavior of the long-lived 
transuranic radionuclides released from fuel reprocessing facilities 
at the Savannah River Plant. These particles, collected from wet- 
cabinet and room-air exhausts from the plutonium finishing opera- 
tion (JB-Line), were between 0.4 and 36 wm in diameter. Ninety- 
nine of the particles were found to be aggregates of various 
minerals and metals, six were quartz, and six were small (less than 
2-ym-diameter) pieces of iron oxide. Collectively, these particles 
contained less minerals and more metals than natural dusts con- 
tain. The metallic constituents included elements normally not 
found in dusts, e.g., chromium, nickel, copper, and zinc. Concen- 
trations of aluminum and iron exceeded those normally found in 
minerals. Elemental concentrations in individual particles covered 
a wide range: one 2-ym-diameter particle contained 97 percent 
NiO, a 9-um-diameter particle contained 72 percént Cr,O,. 
Although the particles were selected because they produced plu- 
tonium fission tracks, the plutonium concentration was too low to 
be estimated by microprobe analysis in all but a 1-um-diameter 
— rticle. This plutonium-bearing particle contained 73 percent 
O, by wei ight in combination with Fe,O, and mica; its activity 
was estimated at 0.17 pCi of *°Pu. 


= A (DPSPU—76-11-1) Explosion and fire in the uranium 

trioxide production facilities at the Savannah River Plant on 
February 12, 1975. A works technical report. McKibben, J.M. 
(comp. ). (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Plant). Oct 1976. Contract E(07-2)-1. 
35p. Dep. NTIS $4.00. 

On February 12, 1975, an explosion and fire occurred in 
the denitrator room of the separations A-Line facility, resulting in 
minor injury to two employees and about $230,000 damage to the 
building and equipment. The facility, which converts uranyl nitrate 
solution to UO , had operated for 20 years without major accident. 
Accidental transfer of tributyl phosphate—uranyl nitrate adduct 
into a denitrator was followed by rapid decomposition of the or- 
ganic material. Combustible gases were released into the denitrator 
room and ignited. No contamination was spread outside the facili- 
ty. A-Line returned to operation August 11, 1975, after equipment 
and procedures were modified to lower the robability of similar 
incidents to a very low level. 18 figures, 9 tables. 


9204 (GA-A—14085) Thorium utilization program. Quar- 
terly progress report for the period August 31, 1976. 
(General Atomic Co., San Diego, Calif. (USA)). 30 Sep 1976. 
Contract E(04-3)-0167-PRJ-53. vp. Dep. NTIS $6.75. 

The work reported includes the development of unit 
processes and equipment for rocessing of High-Temperature 
Gas-Cooled Reactor (HTGR) fuel and the design and development 
of an integrated line to demonstrate the head end of HTGR 
reprocessing using unirradiated fuel materials. Work is also 
described on trade-off studies concerning the required design of 
recycle facilities for the large-scale recycle of HTGR fuels in order 
to guide the development activities for HTGR fuel recycle. 
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9205 European reprocessing scene. Schlitt, A. 
(Kernbrennstoff-Wiederaufarbeitungsgesellschaft m.b.H., Frankfurt 
am Main (F.R. Germany)). pp 31-40 of In Crucial problems of 
nuclear energy: uranium, plutonium, reprocessing. Duesseldorf, 
F.R. Germany; Verl. fuer Wirtschaftsinformation ([{nd]). (In Ger- 
man) 

1 fig. 


The situation in the field of reprocessing spent oxide fuels 
has drastically deteriorated within a period of barely one year. 
After delays and setbacks in the United States, also European 
plans have accumulated major time delays, especially with respect 
to the British plant at Windscale and the French one at La Hague. 
As a result, there is a shortage instead of the overcapacity 
originally anticipated, which will continue to exist until the mid- 
eighties and will have to be accommodated initially by the im- 
mediate expansion of storage capacities for spent fuel elements. 
The British and French partners in URG indicate that they can 
contribute to reprocessing for German nuclear power plants after 
1980 only if the planned KEWA plant is commissioned in time and 
according to schedule. However, even with the greatest effort and 
on the assumption of a smooth licensing procedure, the German 
plant will not be able to start full power operation before 1985. 


9206 (RFP-Trans—210) Chemical reprocessing of fuels with 
high burnup in France. Sauteron, J.; Faugeras, P. (CEA, 75 - Paris 
(France)). 1969. Translation of CEA-CONF—1363. (CONF- 
690535—9). 12p. Dep. NTIS $3.50. 

From IAEA panel on reprocessing of highly irradiated fuels; 
Vienna, Austria (27 May 1969). 

Experience of the CEA in reprocessing fuels with high bur- 
nup has been acquired on: oxides of enriched uranium with burnup 
of 20,000 MWd/t in the EL3_ reactor (aqueous 
process—Fontenay), UO,—PuO, mixed oxide with burnup of 
45,000 MWd/t (aqueous process—Fontenay followed by ATI 
plant), UAI alloys from the Pegase reactor and UZr alloys from 
the submarine motor prototype (dry process—Fontenay), PuAl 
alloy from the Celestin reactor (aqueous process—Fontenay fol- 
lowed by Marcoule pilot plant), and PuAl targets for production of 
transplutonium elements (aqueous process—Fontenay). The 
process studies are complemented by chemical engineering studies 
mainly concerning extraction apparatus with short contact times 
(SGN-Robatel centrifugal extractors). On the one hand, investiga- 
tions are being conducted with a view to reducing the limitations 
of the aqueous process (higher rates of burning and shorter cool- 
ing times), and on the other hand for determining the economic 
and technical possibilities of the dry process. (DLC) 


9207 (UCRL-Trans—11176) Control of an evaporator for 
continuous concentration of U-, Th-, and Pu-solutions. Bier, K.; 
Radek, S.; Baumgaertel, G. (Gesellschaft fuer Kernforschung 
m.b.H., Karlsruhe (Germany, F.R.)). Dec 1972. Translation of 
KFK—1716. 19p. Dep. NTIS $3.50. 

A cascade control system is described for a uranium 
evaporator. In this type of control, a fast control process (heating- 
steam control) is linked to a slow control process (concentration 
control). The concentration of the concentrate draining from the 
evaporator is measured continuously by an in-line gamma absorp- 
tiometer. 


9208 (ERDA-tr—197) Storage of spent fuel from fast reac- 
tors at atomic electric power plants and regeneration plants. Bur- 
lakov, V.A.; Kruglikov, G.V.; Sivginskii, B.N. 1974. Translation of 
Russian report. (CONF-760576—8 ). 6p. Dep. NTIS $3.50. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

Cooling characteristics of spent BN-350 fuel assemblies are 
examined at all stages starting with the unloading from the reactor 
core. By the time they reach the intermediate storage pit, the af- 
terheat has decreased to 3-4 kW/assembly. The assemblies can 
then be cleaned with lead and prepared for t rt and 
reprocessing. In the future, the time in FBR fuel cycle will be 
reduced, and possible solutions to the problem of cooling the fuel 
assemblies are discussed. (DLC) 


9209 JUPITER - Juelicher Pilotaniage fuer Thorium Element 
Reprocessing. verbrauchter HTR-Brennele- 
mente. (JUPITER - Juelich Pilot Plant for Thorium Element 
Reprocessing. Reprocessing of spent HTR fuel elements). Kaiser, G.; 
Merz, E. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). 
Inst. fuer Chemische Technologie). Juelich, F.R. Germany; Kern- 
meee (1975). 6p. (In German). 


In Nuclear Research Centre, Juelich, the first pilot plant 
for the reprocessing of + gg a temperature reactor fuel ele- 
ments is under construction: zoo = Juelich Pilot Plant for 
Thorium Element R The cold operation is reckoned to 
be started by the end of 1976, and the beginning of the hot test 
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operation a good year later. Besides the main components, i.e. 
combustion plant to remove the carbon coating, the solvent, the 
vaporizer to adjust the feeding solution and the mixed deposits, the 
plant also contains hy mgr to clean the consumption and sol- 
vent waste gases for recovery of the nitric acid occuring with 
the feeding solution regulation and for solvent washing. The plant 
contains 5 mixed deposits and an intermediate vaporizer and with 
this equipment allows the study of various extraction flowsheets. 
The capacity of the plant is set at 2 kg heavy metal oxide per day. 


9210 Fuel cycle issues in perspective. Broom, K.M.; Hobbs, 
S.H. pp 11.1-11.17 of In Frontiers of power technology con- 
ference. Stillwater, OK; Oklahoma State Univ. (1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 

In view of our present national and international concerns 
with regard to the availability and the economics of energy, 
today’s availability of a vast new fuel resource - uranium - cer- 
tainly would seem to be a much needed ray of hope. A rapid adop- 
tion of nuclear technology, including breeder reactors, could, on 
the one hand, alleviate our concerns about fuel and energy 
shortages, and at the same time, make available sufficient low-cost 
energy to enable us to implement the many pollution abatement 
programs which are badly needed to improve the quality of our en- 
vironment. Unfortunately, however, this course of action which 
would seem to be both necessary and desirable is encountering 
roadblocks with regulation, licensing, and public understanding. 
While few, if any, basic problems exist with respect to technology, 
interminable footdragging continues with regard to licensing. The 
time has long since past for actions on the regulatory scene. Im- 
mediate positive decisions with regard to the issues facing the 
nuclear fuel cycle are mandatory if the nuclear option is to play its 
critical role in helping to alleviate our nation’s energy dilemma. 


9211 Method for improving the extraction properties of a 
tributyl- te solution. Martin, E.C.; Bruns, L.E. (to USAEC, 
Washington, D.C.). French Patent 2,259,834/A/. 4 Feb 1975. 9p. 
(In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 5 Feb 1974, USA. 

The invention relates to the regeneration of the properties 
of TBP as a solvent for extracting uranium and plutonium. That 
regeneration method comprises the steps of contacting the TBP 
solution containing degradation products with an esterifying agent 
(the degradation products are esterified into triesters) and of 
recycling the TBP solution containing such triesters. Such a 
regeneration method leads, in particular, to an improved recovery 
of plutonium from nuclear fuels. 


9212 (ORNL-tr—4275) Method for 
organic extractants. Stieglitz, L. 5 Jun 1975. Translation by R.G. 
Mansfield of German Patent 2,358,688. Sp. Dep. NTIS $3.50. 
This method pertains to extractants containing 

acid esters (e.g., TBP) which are used for processing high-burnup 
nuclear fuel and/or breeder material. The used, irradiated extrac- 
tant is contacted with tetravalent lead compounds (PbO, or Pb 
acetate) and then with an alkaline scrub (Na,CO,) to remove in- 
terfering substances. (DLC) 


9213 UF, conversion of uranyl nitrate from spent fuel 
reprocessing. Cahen, M. Nucl. Eng. Int.; 20: No. 236, 954- 
956(Nov 1975). 

The nt nuclear fuel withdrawn from the reactor after 
burning is shipped to a reprocessing plant, suitable precautions 
= taken to ensure biological protection, and, following a 
‘cooling’ period necessary to gee about a substantial reduction in 
activity, is subjected to a series of fairly complex physico-chemical 
Operations with a view to separating uranium from plutonium and 
other fission products. In the case of the fuels used in light water 
reactors, the 235-i content of the recovered uranium is in 
fact higher than that of natural uranium. This makes it worth 
reco , but it has to be re-enriched. Comurhex, a Pechiney 
Ugine Kuhlmann subsidiary, have achieved conversion processing 
for this final stage to complete the uranium cycle. 


9214 Use of fluidized bed combustion in HTGR_ fuel 

Y D.T. (General Atomic Co., San Diego, CA). 

649-660 of In Fluidized-bed combustion. McLean, VA; MITRE 
‘orp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Fluidized-bed combustion of graphite fuel elements and car- 
bon contained in fuel particles is required in reprocessing HTGR 
cores for recovery of uranium. reported in this r in- 
dicate that successful long-term operation of both fuel-element 


the lifetime of 
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burning with complete combustion of all ite fines and 
crushed-particle burning leading to an ash containing less than 1.0 
percent residual carbon can be performed on equipment developed 
in this program. 

9215 Airborne effluent control for LMFBR fuel 

plants. Yarbro, 0.0. (Oak Ridge National Lab., TN); Groenier, 
W.S.; Stephenson, M.J. pp 15.1-15.12 of In Controlling airborne 
effluents from fuel cycle plants. Hinsdale, IL; American Nuclear 
Society (1976). 

From Meeting on controlling airborne effluents from fuel 
> plants; Sun Valley, Idaho, United States of America (USA) 
(5 Aug 1976). 

See CONF-760806—. 

Highly efficient fission product removal systems are being 
developed which can be integrated with containment and operating 
philosophies to minimize effluent volumes and prevent by-pass of 
activity around removal systems. This paper presents a flowsheet 
for the application of advanced containment concepts to the 
processing of LMFBR fuels and summarizes the status and applica- 
bility of specific fission product removal systems. lodine, tritium, 
Kr, and “C are considered. 6 figs. (DLC) 


9216 (ERDA-tr—198) Problems in the use of the Purex 
process in the regeneration of fast neutron reactor fuel. Shevchen- 
ko, V.B.; Nakhutin, I.Ya.; Renard, E.V. 1976. Translation of Rus- 
sian report. (CONF-760576—13). 7p. Dep. NTIS $3.50. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

This paper discusses the current aspects of aqueous methods 
(Purex) for reprocessing irradiated fast reactor fuel elements, tak- 
ing into account the entire fuel cycle. The fuel elements are to be 
precooled for less than 6 months. Cutting and dissolution of the 
fuel elements and the Purex process technology are described. The 
problem of decontamination from liquid and gaseous fission 
products, including tritium, “Kr, "I, and '*1, is discussed. Nuclear 
safety issues are considered briefly. (DLC) 


9217 (ERDA-tr—201) Design of equipment for individual 
modifications of the process of regeneration of fast reactor fuel ele- 
ments by the aqueous extraction method. Mitrofanov, Yu.A.; 
Davydov, V.I.; Tyul’pa, A.G. 1976. Translation of Russian report. 
(CONF-760576—7). 10p. Dep. NTIS $3.50. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

The drum worm feeder design variant of the dissolver was 
determined to be the most promising one for carrying out the dis- 
solution of cut pieces of WWPR fuel elements. Models of a worm 
feeder dissolver were constructed of Plexiglas and stainless steel 
and thermomechanical tests conducted. Optimum conditions were 
selected for filtering, washing, and discharging the precipitate. 
Design of the filter and baffle plate was arrived at. Finally, the KS- 
KT-100 experimental installation for vitrifying radioactive wastes is 
described. (DLC) 


9218 (ERDA-tr—200) Equipment for technological processes 
for regenerating fuel elements from fast neutron reactors (FNR). 
Kondrat’ev, A.N.; Fedorov, S.G.; Dubrovskii, V.M.; Romanov, 
Yu.M. 1976. Translation of a Russian report. (CONF-760576—3). 
10p. Dep. NTIS $3.50. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

The possibility of designing equipment for an independent 
centralized plant for reprocessing fuel from fast breeders with a 
burn-out of up to 100,000 MWd/ton is discussed. The equipment 
for the process is designed on the basis of results obtained from a 
check of the aqueous method of reprocessing spent fuel elements 
from slow-neutron reactors with special reference to data for a 
plant reprocessing the fuel elements from fast neutron reactors. 
Various pieces of equipment, including dissolvers, cutting 
machines, and high-temperature resistance furnaces are discussed. 
(LK) 


9219 (ERDA-tr—193) Physical characteristics of regenerated 
fuel of fast reactors. Bakumenko, O.D.; Ikhlov, E.M.; Ku- 
lakovskii, M.Ya.; Troyanov, M.F.; Tsikunov, A.G. 1976. Transla- 
tion of a Russian report. (CONF-760576—9). 12p. Dep. NTIS 
$3.50. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

This report describes the fuel characteristics of fast power 


reactors and analyzes the calculated isotopic composition of spent 
fuel and the activity of fission products as a function of cooling 
time. The radiation conditions during the preparation of fuel ele- 
ments from reprocessed material and the requirements for removal 
of the fission products from the fuel are discussed. 
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9220 (ERDA-tr—199) Requirements for extraction sy 
allowing for maximum radiation loads in the reprocessing ot ‘PNR 
fuel elements. Lazarev, L.N.; Lyubtsev, R.I.; Galkin, B.Ya.; Voden, 
V.G.; Romanovskii, V.N. ( Radievyj Inst.., Lo ( USSR)). 
1976. Translation of a Russian report. (CONF-760576—S5). 12p. 
Dep. NTIS $3.50. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

In reprocessing thermal reactor fuel in mixer-settlers, the 
doses to the extractant per cycle are limited to hundredths-tenths 
of a W-h/liter, and the decomposition products are removed by the 
wash solutions. At higher doses, the removal of fission products 
from U and Pu decreases owing to the complexing properties of 
the decomposition products. In processing fast reactor fuel, the 
dose rate to the extractant may reach several or even tens of watts 
per liter. Alternative ways of circumventing this include the use of 
more radiation-resistant extractants and of extraction units with a 
short phase contact time (i.e., pulsed columns and centrifugal ex- 
tractors instead of mixer-settlers). (DLC) 


9221 (ERDA-tr—202) Experimental regeneration of _ir- 
radiated uranium fuel from the BOR-60 reactor by the fluoride 
method. Kikoin, I.K.; Dem’yanovich, M.A.; Ivanov, P.M.; 
Prusakov, V.N.; Aerov, A.V.; Skiba, O.V.; Barkov, V.A. 
(Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Melekess 
(USSR)). 1976. Translation of a Russian report. (CONF- 
760576—11). 18p. Dep. NTIS $3.50. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

An experimental fluoride-gas regeneration of irradiated 
uranium fuel of the core of two assemblies from the BOR-60 reac- 
tor with a short cooling time (3 and 6 months) and a burnup of 
about 10 percent was carried out by placing fuel elements filled 
with regenerated fuel in the reactor. It is shown that the method of 
sublimation of fluorides with sorption purification to remove the 
fission products can be used to regenerate uranium fuel of very 
high activity (at least up to 10° C/kg). One thus achieves a total 
gamma activity fuel decontamination factor of over 10* and a high 
yield of regenerated fuel; the unrecoverable losses are 0.4 to 0.5 
percent. Data were obtained on the distribution of fragment ele- 
ments in units of the technological chain and reprocessing 
products, and on the properties and behavior of the regeneration 
waste. The bulk (up to 85 percent of total activity) of the radioac- 
tive products concentrate in the waste of the fluorination reactor. 
The discharge of radioisotopes with the process gases does not ex- 
ceed 10-5 percent. 


9222 Controlling airborne effluents from fuel cycle plants. 
Conference held at Sun Valley, Idaho, August 5—6, 1976. Hin- 
sdale, IL; American Nuclear Society (1976). vp. (CONF- 
760806—). American Nuclear Society, Hinsdale, IL. 

From Meeting on controlling airborne effluents from fuel 
cycle plants; Sun Valley, Idaho, United States of America (USA) 
(5 Aug 1976). 

The entire subject of airborne effluents from the nuclear 
fuel cycle was covered by papers presented at the meeting. The 
overview of technology given in the proceedings is directed to the 
problem of reducing the dose to the public to a level as low as 
reasonably achievable. Separate abstracts were entered for 14 


papers. 


9223 Process behavior and control of ruthenium and cerium. 
Christian, J.D. (Allied Chemical Corp., Idaho Falls, ID). pp 2.1- 
2.34 of In Controlling airborne effluents from fuel cycle plants. 
Hinsdale, IL; American Nuclear Society (1976). 

From Meeting on controlling airborne effluents from fuel 
cycle plants; Sun Valley, Idaho, United States of America (USA) 
(5 Aug 1976). 

See CONF-760806—. 

Ru is a major problem in the treatment of spent fuel since it 
can volatilize during evaporation or solidification of the waste. 
This paper discusses the current knowledge of Ru behavior in a 
fuel reprocessing and waste treatment facility and assesses the 
technology for controlling its volatility and removing any volatil- 
ized Ru from an off-gas stream. The passing of some Ce through 
sintered metal filters during the burning of graphite from HTGR 
fuel in a head-end process is also reviewed briefly. 125 references, 
5 figures. (DLC) 


9224 Experience and plans for effluent control at LWR fuel 

plants. Gray, J.H.; Murbach, E.W.; Williams, A.K. pp 
13.1-13.11 of In Controlling airborne effluents from fuel cycle 
plants. Hinsdale, IL; American Nuclear Society (1976). 

From Meeting on controlling airborne effluents from fuel 
cycle plants; Sun Valley, Idaho, United States of America (USA) 
(5 Aug 1976). 

See CONF-760806—. 
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The Barnwell plant of Allied-General Nuclear Services 
(AGNS) was designed using the concept of as low as reasonably 
achievable (ALARA). This paper discusses plans for effluent con- 
trol at the AGNS facility in order to demonstrate ALARA for ef- 
fluent control. The information presented appears in the latest 
revisions to the Safety Analysis report and —— current thin- 
king on ALARA for a reprocessor. Effluents from the AGNS plant 
are described in terms of the AGNS flowsheet; they are iodine, 
particulates, krypton, tritium, “C, nitrogen oxides, and other off- 
gas. 27 references. (DLC) 


9225 Airborne effluent control for HTGR fuel reprocessing 
plants. Pence, D.T. pp 14.1-14.15 of In Controlling airborne ef- 
fluents from fuel cycle plants. Hinsdale, IL; American Nuclear 
Society (1976). 

From Meeting on controlling airborne effluents from fuel 
cycle plants; Sun Valley, Idaho, United States of America (USA) 
(5 Aug 1976). 

See CONF-760806—. 

Although control technology for the expected contaminant 
airborne effluents from HTGR reprocessing has not been fully 
demonstrated, adequate control of the gaseous effluents appears to 
be realizable with known technology or that presently under 
development. This is true even with the possible increase in restric- 
tions for the airborne release of 7H, “C, “Kr, and ‘I; however, 
not without an appreciable increase in capital and operating costs. 


9226 Nuclear research takes stock. Ri ng is justifiable 
from the economic point of view. Martin, W. VDI (Ver. Dtsch. Ing.) 
Nachr.; 30: No. 1, 2(Jan 1976). (In German). 

The first report on the state of the Reprocessing and Waste 
Treatment Project (PWA) of the Nuclear Research Centre Karl- 
sruhe introduces the main research and development activities: 
Meeting the requirements concerning safety and licensing, process 
and components development in order to improve the availability 
and economy of reprocessing plants, waste treatment, and final 
storage. The task the project is to solve is a contribution of indus- 
try towards the construction of a German reprocessing plant with 
an output of 1,500 for CWR fuel elements. Cooperation of the 
partners of industry, international cooperation, and the responsi- 
bility of the State for the particular problems of waste disposal and 
finale storage are outlined. Medium-term budgetary accounting 
provides for expenditures amounting to 44 million DM and 210 
man years. 


9227 Reprocessing: what went wrong. Rippon, S. Nucl. Eng. 
Int.; 21: No. 239, 21-27(Feb 1976). 

A few years ago it looked as if reprocessing was the least 
problematical area in closing the nuclear fuel cycle on a commer- 
cial basis. Now, however, the lack of capacity for reprocessing of 
highly irradiated oxide fuel is reaching crisis proportions. The 
changed situation has been brought about by a combination of dif- 
ferent developments involving technical, licensing and decision 
making problems. Although there is cause for concern there are 
signs that the situation is going to improve and orderly develop- 
ment of the industry could be established in the late 1980s. 


9228 Modifying the West Valley Reprocessing Plant. Clark, 
J.R. Nucl. Eng. Int.; 21: No. 239, 27-31(Feb 1976). 

Regulatory indecision about commercial plutonium 
recycling and the licensing of ‘back end’ fuel cycle facilities in the 
United States may extend the interruption in reprocessing at 
Nuclear Fuel Services’ West Valley, N.Y., plant to nearly a 
decade, but there seems to be no reason for fundamental changes 
in the process expansion planned from the outset. When the 
Nuclear Recycling Centre returns to full operation in the early 
1980's, however, it will include additional equipment for the 
solidification of high-level waste, on-stream conversion of plutoni- 
um nitrate to the oxide, and processing of recovered uranium into 
UF,. There also will be even tighter limits on the radioactivity level 
of effluents. 


9229 Pu-recycling in Sweden an open 
Nucl. ~ Int.; 21: No. 246, 23(Jul 1976). 

brief outline is presented of a study by the Swedish 
onnenans on fuel policy. Recx ions made for 
reprocessing, waste handling and disposal, and also for R and D, 
organisation and costs are described. On the key question of 
recycling, the study gives priority to a reprocessing recycling alter- 
native leaving n the possibility for a non-recycling system of 
fuel handling deposition. 


9230 Method of selective stripping of 

ganic solvent containing plutonium and in some cases uranium by 
reduction of said plutonium. Cousinou, G.; Ganivet, M. (to Com- 
missariat a l’Energie Atomique). US Patent 3,980,750. 14 Sep 
1976. Priority date 28 Dec 1972, France. 6p. 


question. Ragnarson, P. 








MAR.15, 1977 


The method of selective stripping from plutonium-loaded 
organic solvents which may also contain uranium consists in bring- 
ing the initial organic solvent into countercurrent contact with a 

ution containing a reducing agent consisting of an aromatic or- 
ganic compound selected from the group comprising the sub- 
stituted hydrazines, the polyamines, the aminophenols, and an 

nt for the removal of the nitrites which are formed. One field in 
which the method finds an application is the extraction of uranium 
and plutonium from nitric acid solutions derived from the 
reprocessing of irradiated nuclear fuels. 


9231 Reprocessing method of ceramic nuclear fuels in low- 

nitrate molten salts. Brambilla, G.; Caporali, G.; Zambi- 
anchi, M. (to AGIP Nuclear SpA). US Patent 3,981,960. 21 Sep 
1976. Priority date 27 Apr 1972, Italy. 6p. 

Ceramic nuclear fuel is reprocessed through a method 
wherein the fuel is dispersed in a molten eutectic mixture of at 
least two alkali metal nitrates and heated to a temperature in the 
range between 200 and 300°C. That heated mixture is then sub- 
jected to the action of a gaseous stream containing nitric acid 
vapors, preferably in the presence of a catalyst such as sodium 
fluoride. Dissolved fuel can then be precipitated out of solution in 
crystalline form by cooling the solution to a temperature only 
slightly above the melting point of the bath. 


9232 Method of selective stripping of plutonium from organic 
solvents loaded with plutonium. Bathellier, A.; Germain, M. (to 
Commissariat a |’Energie Atomique). US Patent 3,981,961. 21 Sep 
1976. Priority date 28 Dec 1972, France. 6p. 

The method of selective stripping from plutonium-loaded 
organic solvents which may also contain uranium consists in 
passing the organic solvent in countercurrent contact with an 
aqueous solution of a salt of hydroxylamine and formic acid, the 
concentration of formic acid in the reaction medium being within 
the range of 1M to 5M. The method finds an application in the 
stripping of plutonium from trilaurylamine diluted in an aromatic 
hydrocarbon such as tert-butyl benzene or in the separation of 
uranium and plutonium contained in tributylphosphate diluted in 
an aliphatic hydrocarbon such as dodecane. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 9240, 9242 


9233 (BNWL—2057) Leaching of irradiated LWR fuel pel- 
lets in deionized and typical ground water. Katayama, Y.B. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Jul 
1976. Contract E(45-1)-1830. 84p. Dep. NTIS $5.00. 

Results of leach test experiments on enriched, 5.81 wt per- 
cent **U, UO, fuel pellet fragments removed from light water 
reactor (LWR) fuel rods irradiated to an average burnup of 
54,450 MWD/MTU are reported. These results are discussed and 
correlated with similar information about common solidified high- 
level waste forms. Leach test data were needed to evaluate the 
relative radiological hazards of storing irradiated fuel rods. 


9234 (BNWL-SA—5742) Potential aerosol generation 
mechanisms from Mishima, J. (Battelle 


shipping 
Pacific Northwest Labs., Richland, Wash. (USA)). Jul 1976. Con- 
tract E(45-1)-1830. 17p. (CONF-760813—13). Dep. NTIS $3.50. 
From Symposium on the design, construction and testing of 
7 for the safe transport of radioactive materials; Vienna, 


Austria (23 Aug 1976). 

Estimates of the potential airborne release of radioactive 
materials in transportation accidents are necessary to compare the 
safety in various shipping methods. To make such estimates, infor- 
mation is required on various aspects of the accident situation 
(physical and chemical characteristics of the source materials, 
forces/conditions imposed upon the source material by the ac- 
cident, etc.). Published data which may be useful in estimating the 
fractional airborne release of radionuclides are discussed. Special 
eniphasis is given to experimental data generated under itions 
similar to those found under accident conditions. Estimates of the 
fractional airborne release of a liquid and a powder for particular 
accident scenarios are discussed to illustrate the application of the 
data. 


9235 (BNWL-SA—5743) Risk of transporting plutonium 
dioxide and liquid plutonium nitrate by truck and rail. Williams, 
L.D.; Hall, R.J. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Jul 1976. Contract E(45-1)-1830. 18p. (CONF- 
760813—15). Dep. NTIS $3.50. 

From Symposium on the design, construction and testing of 
packaging for the safe transport of radioactive materials; Vienna, 
Austria (23 Aug 1976). 
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Results are summarized of the risk assessments of shipping 
PuO, powder and liquid Pu nitrate by truck and rail in the U.S. In 
the analysis method used, the system is described, potential release 
sequences are identified and evaluated (fault tree used), and the 
system risk is assessed. It is concluded that: there is little dif- 
ference in risk in shipping PuO, by rail and by truck; there also is 
little change in risk in shipping PuO, by rail and by truck; there 
also is little change in risk for liquid shipment; the vermiculite loss 
is somewhat less important in rail shipment; and the response of 
> a container to crush is more important in rail transport. 
(DLC) 


9236 Reloading device for dry reloading containers for the 
transport of nuclear fuel elements. Jones, C.R. (to Transfer 
Systems, Inc.). German(FRG) Patent 2,447,522/A/. 17 Apr 1975. 
1 7p. (In German). 

3 figs. 

The reloading device is used for transports of fresh or spent 
fuel elements contained in reloading containers. They are shipped, 
for instance, in freight cars to or from a fuel storage pond in light 
water reactors or reprocessing plants without in any way con- 
taminating the outer shell of the reloading container. For this pur- 
pose, there is a lock tunnel in which another container can be 
moved from a loading point underneath the freight car to a locking 
point close to the storage pond. This container accommodates the 
reloading container without spilling any liquid. Also the container 
can be tightly connected to the lock. When the lids have been 
removed from the container and the reloading container, the lock 
can be flooded and the fuel element may be lifted or lowered from 
or into the reloading container. Accordingly, the reloading con- 
tainer is shipped in the dry condition. 


9237 (ERDA-tr—195) Problems related to the shipment of 
spent nuclear fuel from atomic electric power plants with fast 
neutron reactors. Burlakov, V.A.; Kosarev, Yu.A.; Markovin, A.P. 
1976. Translation of a Russian report. (CONF-760576—15). 6p.. 
Dep. NTIS $3.50. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

Transport of short-cooled spent fuel from fast reactors to 
reprocessing plants is considered in this paper. Afterheats and ac- 
tivities are listed for fuel discharged from BN-350, BN-600, and 
BN-1500. The high levels of afterheat and activity necessitate the 
shipment of only a small number of assemblies per container. 
Some thoughts on the weight and design of the containers are of- 
fered. (DLO) 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 9166, 9168 


9238 International structures of the nuclear fuel cycle. 
Schmidt-Kuester, W.J. (Bundesministerium fuer Forschung und 
Technologie, Bonn (F.R. Germany). Abt. Energieforschung und - 
technologie). pp 2-19 of In Crucial problems of nuclear energy: 
uranium, plutonium, reprocessing. Duesseldorf; Verl. fuer 
Wirtschaftsinformation ({nd]). (In German) 

9 figs. 

The degree in which these steps of the nuclear fuel cycle 
have become operational in the Western world as a whole and in 
the Federal Republic of Germany in particular varies greatly. The 
survey shows that technologically and politically the supply sector, 
including the enrichment complex, by and large seems to be 
complete; in the field of fuel element fabrication there even seems 
to be overcapacity, or it could well emerge in the implementation 
of present plans. Some problems do exist in the waste management 
sector, especially in reprocessing where capacity expansion greatly 
lags behind the estimate made only two years ago and will require 
considerable storage facilities for spent fuel elements to be set up 
by 1985. This underrun in capacity evolved without any correction 
being made to the nuclear power programs, merely as a result of 
delays in the completion and commissioning schedules of existing 
projects. Plutonium recycling and the treatment and storage of 
radioactive wastes have made satisfactory progress both in 
research and development and will be further improved by exten- 
sive additional experimental programs. 





WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 9210, 10184, 11138 
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9239 (ARH-LD—149A) Process technology and process 
development. Atlantic Richfield Hanford Company quarterly report, 

1976—June 1976. (Atlantic Richfield Hanford Co., 
Richland, Wash. (USA)). Aug 1976. Contract E(45-1)-2130. 
104p. Dep. NTIS $5.50. 

This quarterly report is the first in a series intended to pro- 
vide information on research and engineering activities being per- 
formed to improve the processing of irradiated reactor fuels, the 
production of plutonium, and the management of resultant chemi- 
cal wastes. 


9240 (BNWL—2029) Nuclear Waste Management and 
Transporta’ quarterly progress report, January—March 1976. 
Platt, A.M. (comp.). (Battelle Pacific Northwest Labs., Richland, 
Wash. (USA)). Jun 1976. Contract E(45-1)-1830. vp. Dep. NTIS 
$6.00. 

Progress is reported in the following areas: Alternative 
waste management systems; decontamination and densification of 
chop-leach cladding residues; tritium separation and fixation; 
disposition of retired contaminated facilities at Hanford; transpor- 
tation safety studies; transport problems, 1976-2000; safety and 
economic study of special trains; and development of high-level 
waste shipping cask models. (LK) 


9241 (BNWL-SA—5824) Alternative solidified forms for 
nuclear wastes. McElroy, J.L.; Ross, W.A. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). 1976. Contract E(45- 
1)-1830. 25p. (CONF-761014—4). Dep. NTIS $3.50. 

From 1. Pacific Basin topical conference on nuclear 
development and the fuel cycle; Honolulu, Hawaii, United States 
of America (USA) (11 Oct 1976). 

Radioactive wastes will occur in various parts of the nuclear 
fuel cycle. These wastes have been classified in this paper as high- 
level waste, intermediate and low-level waste, cladding hul!s, and 
residues. Solidification methods for each type of waste are 
discussed in a multiple barrier context of primary waste form, ap- 
plicable coatings or films, matrix encapsulation, canister, en- 
gineered structures, and geological storage. The four major prima- 
iy forms which have been most highly developed are glass for 

LW, cement for ILW, organics for LLW, and metals for hulls. 


(BNWL-SA—5831) 
terials 


Anticipated development in 
radioactive ma and transport Williams, 
L.D.; Rhoads, R.E.; Hall, R.J. (Battelle Pacific Northwest Labs., 
Richiand, Wash. (USA)). Jul 1976. Contract E(45-1)-1830. 20p. 
(CONF-760701—15). Dep. NTIS $4.00. 

From International symposium on management of waste 
from the LWR fuel cycle; Denver, Colorado, Udited States of 
America (USA) (11 Jul 1976). 

Closing the light water reactor fuel cycle and the use of 
mixed oxide fuels will produce materials such as solidified high 
level waste, cladding hulls and plutonium from Pu recycle fuel that 
have not been transported extensively in the past. Changes in al- 
lowable gaseous emissions from fuel cycle facilities may require 
the collection and transportation of radioactive noble gases and 
tritium. Although all of these materials could be transported in ex- 
isting radioactive material packaging, economic considerations will 
make it desirable to develop new packaging specifically designed 
for each material. Conceptual package designs for these materials 
are reviewed. Special Nuclear Material transportation safeguards 
are expected to have a significant impact on future fuel cycle 
transportation. This subject is reviewed briefly. Other factors that 
could affect fuel cycle transportation are also discussed. Develop- 
ment of new packaging for radioactive materials is not believed to 
require the development of new technologies. New package 
designs will be primarily an adaptation of existing technology to fit 
the changing needs of a growing nuclear power industry. 23 
references. 


9243 (BNWL-SA—5839) Alternatives for managing wastes 
from the LWR cycle. Piatt, A.M. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). 7 Jun 1976. Contract E(45-1)-1830. 
37p. (CONF-760701—4). Dep. NTIS $4.00. 

From International symposium on management of waste 
from the LWR fuel cycle; Denver, Colorado, United States of 
America (USA) (11 Jul 1976). 

Five statements can be made concerning information con- 
tained in the alternatives document: (1) There are alternative 
technologies for each step in the management of radioactive 
wastes from the back end of the LWR fuel cycle. (2) For each 
waste management step there are technologies that are either com- 
mercialized today or available for commercial use. (3) There are 
backup technologies under development. (4) There is a technical 
base for using geologic isolation as the method for final disposition 
of the wastes. (5) technical base for geologic isolation of the 
wastes can be put into practice with an aggressive, comprehensive 
program on provisional geologic storage. 20 fig. (DLC) 


ERA VOL. 2, NO. 5 


9244 (CEA-CONF—3380) Radioactive waste in 
France. Pradel, J. (CEA Centre d'Etudes Nucleaires de Fontenay- 
aux-Roses, 92 (France). Dept. de Protection). 1975. 17p. (In 
French). (CONF-75 10130—1). INIS. 

From Industrial cooperation and promotion colloquium on 
protection and environment; Budapest, Hungary (14 Oct 1975). 

The different stages of radioactive waste production are ex- 
amined: ore production, reactor operation, reprocessing plants. 
The treatment and storage methods used and the French realiza- 
tions relative to these problems are described. 


9245 (COO—3049-7) Management of gaseous radioactive 
wastes. Progress report, 1, 1975 —September 30, 1976. 
First, M.W. (Harvard School of Public Health, Boston, Mass. 
(USA)). 1976. Contract E(11-1)-3049. 1 1p. Dep. NTIS $3.50. 
The 14th ERDA Air Cleaning Conference was held at Sun 
Valley, Idaho, 2 to 4 August 1976. Sixty-nine technical papers 
were presented to 324 attendees, 46 from countries outside the 
U.S. The conference was preceded by a Government-Industry 
Gumi on Filters, Media, and Filter Testing at which proposed 
changes in government filter specifications, fiber measurement 
techniques, fiber shedding from operating filters, and the toxicity 
of filter test materials were reviewed and discussed. Research on 
high-temperature filter materials suitable for cleaning incinerator 
offgases developed techniques for utilizing moving bed granular fil- 
ters and mineral filter aids on fixed sintered metal filters. The par- 
ticle retention characteristics of multi-ply HEPA filters were ex- 
amined and they show promise of being a suitable replacement for 
full scale filters in series. 


9246 (UCRL—78727) Objective function for the environmen- 
tal assessment of waste. Toy, A-.J.; Boegel, J.; Cohen, J.J. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 5 
Oct 1976. Contract W-7405-ENG-48. 13p. (CONF-761020—5S). 
Dep. NTIS $3.50. 

From Symposium on waste management; Tucson, Arizona, 
United States of America (USA) (3 Oct 1976). 

Various waste management systems were examined in order 
to determine what the environmental impacts might be and to rank 
the relative importance of those impacts. This examination deter- 
mined that radiation dose to man was the most significant, and 
probably overriding, impact. This report describes methods of 
providing an objective function for dose to man. The search for an 
objective function began with a reading of Federal Regulations and 
the output of various standard setting councils and committees. 
Ample guidance was found on maximum allowable doses to in- 
dividuals but no guidance on dose to large populations or criteria 
by which systems could be compared or optimized. Several other 
ways were postulated by which waste management systems could 
be evaluated besides maximum allowable dose to individuals. 0.1 
man-rem per MW(e)-year was selected as the measure of system 
performance. This unit compares a rational estimate of population 
dose commitment with the concurrent benefit. 


9247 (UCRL-Trans—11175) Management of wastes from the 

ng of irradiated nuclear fuel: a survey. Krylova, N.V.; Ku- 
lichenko, V.V. Translated from At. Tekh. Rubezhom; No. 2, 37- 
46(Feb 1974). 24p. Dep. NTIS $3.50. 

The following topics are discussed: methods of localization 
of gaseous radioisot . handling of high-activity liquid wastes, 
solidification of high-activity wastes, and methods development for 
burial of solidified wastes. 33 references (DLC) 


Systemstudie ‘Radioaktive Abfaelle in der BRD’. Arbeit- 

1.1.1974 - 30.6.1976. (System study 

joactive wastes - Work programme. Period: 

1.1.1974 - 30.6.1976). Grossauheim, F.R. Germany; NUKEM (Apr 
1974). 33p. (In German). 

12 figs. 

A working programme for a system study is set up having 
the following aims: a) to give predictions as precise as possible of 
the production site, amount and type of radioactive wastes in the 
FRG, b) to estimate the possible hazard to the environment under 
various ts and requirements (environmental protection ect.), 
c) to analyze the state and potential of the technology as well as 
the current research and development work, d) to submit sug- 
gestions for an ordered research and development programme as 
well as for legal and administrative measures, e) to design alterna- 
tive models for a waste disposal system with management and 
financing model and to p an action me to construct 
a waste disposal system, as well as f) to evaluate numerical deter- 
minable connections with the auxiliary help of mathematical 
models. In a scheme model, the one system is subdivided into 
single elements in order to distinguish a division of the working 
programme into subsequent phases and projects. 


9249 Nuclear waste 


in . Puechl, K.H. 
Nucl. Eng. Int.; 20: No. 236, 950-954(Nov 1975). 
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In this paper, a quantitative assessment of radioactivity 
levels in nuclear wastes is presented. The author suggests that 
radioactive material be diluted with innocuous material as part of 
the waste treatment process. 


9250 (RFP-Trans—205) Management of radioactive wastes in 
the European common market: by the methods of 
systems analysis. Braun, H.W.M.; Ditterich, K.; Schneider, J. 
Translated from Atomwirtsch., Atomtech.; 21: No. 2, 78-80( 1976). 
8p. Dep. NTIS $3.50. 

The complex problem of management of radioactive wastes 
will only become solvable in the future if systematic procedures 
are adopted. This requires process optimization, and not merely 
separate optimization of subsidiary areas as is still widely practiced 
today. Considering the obligations for maximum safety and relia- 
bility as well as for minimal environmental contamination and 
costs, process optimization should be undertaken by the methods 
of systems analysis. Based on earlier R and D programs in the 
framework of the 4-year EURATOM project started in 1973, the 
Commission of the Ew an Common Market is initiating a 
number of additional research projects in this field. 


9251 Reactor conference in Duesseldorf. Great interest in the 
supply and processing of fissile material. Veldhuis, J.J. (Stichting 
Reactor Centrum Nederland, The Hague). Atoomenerg. Haar 
Toepass.; 18: No. 6, 147-150(Jun 1976). (In Dutch). 

A general rather than a detailed review is presented of 
papers read at the Reactor Conference held by the German 
Atomic Forum ot Duesseldorf from 30 March to 2 April 1976. 
Topics are discussed under four main headings: the processing and 
storage of nuclear waste; fissile material from poor ores: uranium 
enrichment; and operating experience with Biblis-A. 


9252 Radioactive waste management. Dyroff, H.; 
Fleischmann, F.K.; Witte, H. (Nuklear-Chemie und Metallurgie 
G.m.b.H. (NUKEM), Hanau (F.R. Germany)). Atomwirtsch., 
Atomtech.; 21: No. 7, 340-342( Jul 1976). (In German). 

4 figs.; 1 tab. 

The Federal Ministry of Research and Technology in early 
1974 commissioned a systems study on ‘Radioactive Waste in the 
Federal Republic of Germany’, which is being written by industry 
and the government-financed research centers and is due to be 
completed by late 1976. The systems study will assess the amounts 
of radioactive waste expected to be generated by nuclear technolo- 
gy, nuclear research and isotope application, analyze current R + 
D work, the processing technology adopted, the present waste 
management practice and the underlying legal principles, suggest a 
waste management system with satisfactory safety characteristics, 
an accompanying R + D program and the necessary basic legal 
principles and launch an action program to set up this waste 

ment system. The study covers the years until 1990 and 
will also indicate some trends up to 2000. 


WASTE PROCESSING 


REFER ALSO TO CITATION(S) 9169, 9177, 9201, 9217, 9223, 
9240, 9241, 9313, 9315 


9253 (ARH—2015(Pt.1)) Radioactivity in gaseous waste 

from the separations facilities du 1970. Jacobs, 
M.C.; Uebelacker, D.L. (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). 10 Mar 1971. Contract E(45-1)-2130. 3lp. Dep. 
NTIS $4.00. 

During 1970, approximately 4.48 x 10" ft® of gaseous ef- 
fluents were monitored for radioactivity by the Chemical 
Processing Division stack sampling program. The sum of the mea- 
sured radioactivity was alpha (assumed source—Pu)-less than or 

ual to 0.161 Ci, alpha (assumed source—U)-less than 1.4 x 10-° 
Ci, beta-1.93 Ci, and “"I-0.492 Ci. 


9254 (ARH—2353(Pt.1)) Radioactivity in gaseous waste 

from the facilities during 1971. Jacobs, 
M.C.; Anderson, J.D. (Atlantic Richfield Hanford Co., Richland, 
Wash. (USA)). 25 Apr 1972. Contract E(45-1)-2130. 42p. Dep. 
NTIS $4.00. 


During 1971, approximately 4.33 x 10" ft® of gaseous ef- 
fluents were monitored for radioactivity by the Chemical 
Processing Division stack sampling p' . The sum of the mea- 
sured radioactivity was as fi : alpha (assumed 
source—Pu)—4.17 x 10~* Ci, alpha (assumed source—U)— 1.25 x 
10-* Ci, beta—1.33 Ci, and *"I—0.204 Ci. 


9255 (ARH—2757(Pt.1)) Radioactivity in gaseous waste 

from the separations facilities during 1972. Anderson, 
J.D. (Atlantic Richfield Hanford Co., Richland, Wash. (USA)). 10 
Apr 1973. Contract E(45-1)-2130. 44p. Dep. NTIS $4.00. 
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During 1972, approximately 4.72 x 10" ft® of gaseous ef- 
fluents were monito for radioactivity by the Chemical 
Processing Division stack sampling p . The sum of the mea- 
sured radioactivity was as _ follows: alpha (assumed 
source—Pu)—5.23 x 107° Ci, alpha (assumed source—U)—9.06 x 
10-* Ci, beta—0.872 Ci, and "I—0.210 Ci. 


9256 (ARH—2807-4Q) Radioactivity in waste 
from the facilities 1974. Anderson, 


J.D. (Atlantic Richfield Hanford Co., Richland, Wash. (USA)). 29 
Mar 1973. Contract E(45-1)-2130. 48p. Dep. NTIS $4.00. 

During 1973, ximately 4.79 x 10" ft® of gaseous ef- 
fluents were monito' or radioactivity by the stack sampling — 
gram. The sum of the measured radioactivity was as follows: alpha 
(assumed source—Pu)—1.34 x 107° Ci and beta—0.263 Ci. 


9257 (ARH—3094-4Q) Radioactivity in gaseous waste 
discharged from the separations facilities during 1974. Anderson, 
J.D. (Atlantic Richfield Hanford Co., Richland, Wash. (USA)). 17 
Mar 1975. Contract E(45-1)-2130. 41p. Dep. NTIS $4.00. 

During 1974, approximately 1.31 x 10" liters of gaseous ef- 
fluents were monitored for radioactivity by the stack sampling pro- 
gram. A summary of the measured radioactivity was as follows: 
alpha (assumed source—Pu)—1.62 x 107° Ci and beta—0.201 Ci. 


9258 (ARH-CD—370-4Q) Radioactivity in waste 
discharged from the separations facilities during 1975. Anderson, 
J.D. (Atlantic Richfield Hanford Co., Richland, Wash. (USA)). 12 
Mar 1976. Contract E(45-1)-2130. 42p. Dep. NTIS $4.00. 

During 1975, approximately 1.33 x 10" liters of gaseous ef- 
fluents were monitored for radioactivity by the stack sampling pro- 
gram. A summary of the measured radioactivity was as follows: 
alpha (assumed source—Pu)—1.45 x 10° Ci and beta—0.418 Ci. 


9259 (BNL—21455) Projected benefits of actinide partition- 
ing. Braun, C.; Goldstein, M. (Brookhaven National Lab., Upton, 
N.Y. (USA)). May 1976. Contract E(30-1)-16. Ilp. (CONF- 
760642—4). Dep. NTIS $3.50. 

From Nuclear Regulatory Commission partitioning 
workshop; Seattle, Washington, United States of America (USA) 
(8 Jun 1976). 

Possible benefits that could accrue from actinide separation 
and transmutations are presented. The time frame for implement- 
ing these processes is discussed and the expected benefits are 
qualitatively described. These benefits are provisionally quantified 
in a sample computation. 


9260 (BNWL—2059) Spray solidification of nuclear waste. 
Bonner, W.F.; Blair, H.T.; Romero, L.S. (Princeton Univ., N.J. 
(USA). Plasma Physics Lab.). Aug 1976. Contract E(11-1)-3073. 
103p. 

The spray calciner is a relatively simple machine. Operation 
is simple and is easily automated. Startup and shutdown can be 
performed in less than an hour. A wide variety of waste composi- 
tions and concentrations can be calcined under easily maintainable 
conditions. Spray calcination of high-level and mixed high- and in- 
termediate-level liquid wastes has been demonstrated. Waste con- 
centrations of from near infinite dilution to less than 225 liters per 
tonne of fuel are calcinable. Wastes have been calcined containing 
over 2M sodium. Feed concentration, composition, and flowrate 
can vary rapidly by over a factor of two without requiring operator 
action. Wastes containing mainly sodium cations can be spray cal- 
cined by addition of finely divided silica to the feedstock. A 
remotely replaceable atomizing nozzle has been developed for use 
in plant-scale equipment. Calciner capacity of over 75 I/h has been 
demonstrated in pilot-scale equipment. Sintered stainless steel fil- 
ters are effective in deentraining over 99.9 percent of the solids 
that result from calcining the feedstock. The volume of recycle 
required from the effluent treatment system is very small. Vibrator 
action maintains the calcine holdup in the calciner at less than | 
kg. Successful remote operation and maintenance of a heated-wall 
spray calciner have been demonstrated while processin — 
waste. Radionuclide volatilization was acceptably low. (DLC) 


9261 (BNWL—2070) Research and development activities 
waste fixation 


program. Quarterly progress report, Janua 

ry—March 1976. McElroy, J.L. (Battelle Pacific Northwest Labs., 

Richland, Wash. (USA)). 1976. Contract E(45-1)-1830. 65p. Dep. 
NTIS $4.50. 

Results obtained in the development of a commercial 

process for waste fixation, waste form characterization, alternative 

waste fixation processes, and systems safety evaluation are re- 


ported. (JSR) 


9262 (BNWL—2071) Experience with a joule heated ceramic 
melter while simulated high-level waste to a 
man, C.C. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Aug 1976. Contract E(45-1)-1830. 29p. Dep. NTIS 
$5.00. 
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Development of a joule-heated ceramic melter, sponsored 
by the Energy Research and Development Administration, has 
been progressing for nearly 3 years. In January 1975, a ceramic- 
lined, direct joule-heated glass melter was started up and operated 
continuously for nearly 11 months. During this period, process 
testing was completed both while feeding simulated high-level 
waste calcine and while feeding simulated high-level liquid waste. 
While feeding waste calcine and frit, the unit was demonstrated at 
a production rate in excess of 45 kg of glass/hour, which meets the 
needs of a reference 5 MTU/day reprocessing plant. When the 
simulated liquid waste and frit slurry were fed to the system, a 25- 
liter/hr process rate was demonstrated. This capacity is equivalent 
to the needs of a 1.5 MTU/day reprocessing plant. Evaluation of 
the melter after 10.8 months of operation suggests that a melter 
life in excess of 2 years is likely. The operation of the engineering- 
scale ceramic melter has been encouraging. The high capacity of 
the melter with the capability for direct liquid feeding and a long 
operating life suggests that a joule-heated ceramic melter will play 
a major role in future waste solidification processes. 


9263 (BNWL—2074) Development and use of sintered metal 
filters with fluidized bed and spray calcination of simulated high- 
level waste. Bjorklund, W.J. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Jul 1976. Contract E(45-1)-1830. 38p. 
Dep. NTIS $4.00. 

Sintered metal filters have been used for off-gas particulate 
removal on a pilot-scale fluidized bed calciner and spray calciner. 
The units calcined simulated commercial HLW at rates equivalent 
to | to 3 MTU/day fuel reprocessed. Filters were cleaned by a 
periodic pulse of air in a reverse direction through the filters. 
Filter systems design and recommended operating parameters are 
described. 


9264 (BNWL-SA—5686) Design of off-gas cleaning systems 
for high-level waste vitrification. Hanson, M.S.; Kaser, J.D. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 1976. 
Contract E(45-1)-1830. 15p. (CONF-760822—23). Dep. NTIS 
$3.50. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

High-level wastes are generally nitric acid solutions. Vitrifi- 
cation converts the nitrate salts to oxides, forming nitrogen oxides 
(NO/sub x/) as a by-product. These NO/sub x/ releases can be 
controlled by nitric acid recovery or by conversion of the NO/sub 
x/ to an acceptable species for release, such as N,O or Ng. The off- 
gas system must also be capable of controlling any fission products 
which may be voltatilized in appreciable quantities and may be 
controlled in the off-gas system by absorption or adsorption. 
Whichever method is used, the recovered fission products must 
somehow be converted to a safe disposal form. Proposed off-gas 
systems are described, and areas requiring research and develop- 
ment are discussed. 


9265 (BNWL-SA—5833) Cladding hulls. Dillon, R.L. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 1976. 
+ E(45-1)-1830. 26p. (CONF-760701—12). Dep. NTIS 

From International symposium on management of waste 
from the LWR fuel cycle; Denver, Colorado, United States of 
America (USA) (11 Jul 1976). 

The technical alternatives for management of chop-leach 
fuel bundle residues and recent developments on reducing to prac- 
+4 some of the treatments under study at PNL are summarized. 
(LK) 


9266 (BNWL-SA—5873) Waste solidification USA. McElroy, 
J.L.; Bonner, W.F.; Mendel, J.E. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Jul 1976. Contract E(45-1)-1830. 45p. 
(CONF-760701—16). Dep. NTIS $4.00. 

From International symposium on management of waste 
from the LWR fuel cycle; Denver, Colorado, United States of 
America (USA) (11 Jul 1976). 

This paper is a summary of technology for the solidification 
of high-level liquid waste (HLLW), as presented in Section 6 of 
‘alternatives for Managing Wastes from Reactors and Post-Fission 
Operations in the LWR Fuel Cycle,’’ (ERDA-76-43). Charac- 
teristics of U.S. HLLW are described. Near-term technology for 
solidification is discussed: fluidized-bed calcination, vitrification, 
spray calcination, melting, encasement. Longer-term technology, 
including metal matrix . supercalcine, and multiple barrier 
forms, is considered. (DLC) 


9267 (BNWL-SA—5911) Design features of a full-scale high- 
level waste vitrification - Siemens, D.H.; Bonner, W.F. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Aug 
1976. Contract E(45-1)-1830. 20p. (CONF-761103—7). Dep. 
NTIS $3.50. 
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From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 
A system has been designed and is currently under con- 
struction for vitrification of commercial high-level waste. The 
rocess consists of a spray calciner coupled to an in-can melter. 
ue to the high radiation levels expected, this equipment is 
designed for totally remote operation and maintenance. in-cell 
arrangement of this equipment has been developed cooperatively 
with a nuclear fuel reprocessor. The system will be demonstrated 
both full scale with nonradioactive simulated waste and pilot scale 
with actual high-level waste. 


9268 (DP—1399) Sampling and analyses of SRP high-level 
waste sludges. Stone, J.A.; Kelley, J.A.; McMillan, T.S. (Du Pont 
de Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). Aug 1976. Contract E(07-2)-1. 5O0p. Dep. NTIS $4.00. 

Twelve 3-liter samples of high-heat waste sludges were col- 
lected from four Savannah River Plant waste tanks with a hydrauli- 
cally operated sample collector of unique design. Ten of these 
samples were processed in Savannah River Laboratory shielded 
cell facilities, yielding 5.3 kg of washed, dried sludge products for 
waste solidification studies. After initial drying, each batch was 
washed by settling and decantation to remove the bulk of soluble 
salts and then was redried. Additional washes were by filtration, 
followed by final drying. Conclusions from analyses of samples 
taken during the processing steps were: (a) the raw sludges con- 
tained approximately 80 wt percent soluble salts, most of which 
were removed by the washes; (b) ®Sr and **,*°Pu remained in the 
sludges, but most of the "Cs was removed by washing; (c) small 
amounts of sodium, sulfate, and “Cs remained in the sludges after 
thorough washing; (d) no significant differences were found in 
sludge samples taken from different risers of one waste tank. 
Chemical and radiometric compositions of the sludge product from 
each tank were determined. The sludges had diverse compositions, 
but iron, manganese, aluminum, and uranium were principal ele- 
ments in each sludge. ®Sr was the predominant radionuclide in 
each sludge product. 


9269 (DP—1419) Recovery of americium-241 from aged plu- 
tonium. Burney, G.A.; Harmon, H.D.; Hyder, M.L. (Du Pont de 
Nemours (E.I.) and Co., Aiken, S.C. (USA). Savannah River 
Lab.). [nd]. Contract E(07-2)-1. 17p. Dep. NTIS $3.50. 

A process was developed for recovering *'Am from aged 
plutonium oxide. The oxide is dissolved with nitric acid and 
fluoride, the fluoride is complexed with aluminum, and plutonium 
and americium are separated by one cycle of solvent extraction. 
Americium is concentrated and purified by cation exchange chro- 
matography and precipitated as oxalate. The process was success- 
fully operated in Savannah River Plant facilities to recover approx- 
imately 720 g of ***Am from about 60 kg of aged plutonium oxide. 


9270 (MLM—2358) Tritium Waste Control Project progress 
report: January—March, 1976. (Mound Lab., Miamisburg, Ohio 
(USA)). 27 Sep 1976. Contract E(33-1)-GEN-53. 21p. Dep. NTIS 
$3.50. 

A series of experiments was conducted to determine the 
amount of tritium needed in the spectrometer cell to obtain the in- 
frared spectrum of HTO in the | to 5 wm region. Experiments 
using HDO as a surrogate indicated that 400 mCi of tritium would 
be required. Test loading experiments with HTO were performed 
and monitored with an ionization chamber. Adsorption of water on 
the surfaces was found to be a serious problem in obtaining quan- 
titative material balances in the system. Improved real-time tritium 
monitoring systems were installed in the Tritium Control Laborato- 
ry to monitor stack effluents, room air, and process streams. 
Design and layout of components were completed and procure- 
ment was begun for a tritium handling and gas recirculation system 
which will permit calibration of all types of tritium monitors, per- 
formance evaluation of monitoring components, and the study of 
the effect of various monitoring conditions. 


9271 (MLM—2371) Mound Laboratory activities on the 
removal of plutonium and uranium from wastewater using bone 
char. Blane, D.W.; Murphy, E.L. (Mound Lab., Miamisburg, Ohio 
(USA)). 30 Sep 1976. Contract EY-76-C-04-0053. 10p. Dep. 
NTIS $3.50. 

Pilot plant studies sponsored by the Division of Military Ap- 
plication (DMA) to treat Mound Laboratory’s low risk waste 
streams with bone char columns have been completed. This pro- 
ject was to accomplish the following: (1) acquire engineering data 
such as flow rates, adsorption capacity, and optimum particle size 
for designing a tertiary treatment system, and (2) optimize the pri- 
mary waste treatment process using coagulants and flocculants. 
Bone char, a natural product made from granulated cattle bone, is 
a form of calcium hydroxyapatite [Caj,o(PO,),(OH),] and contains 
a small amount of carbon. It is characterized by a high porosity 
and good resistance to abrasion and crushing. Because plutonium 
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and other actinides can be precipitated as po pose from weakly 
acidic, neutral or alkaline solutions, it appeared possible to use an 
insoluble phosphate adsorbent such as bone char to remove them 
from waste streams. 


9272 (ORNL/MIT—233) Denitrification of nitrate waste solu- 
tions. Bertolami, R.J.; Chao, E.1.; Choi, W.M.; Johnson, B.R.; Var- 
let, J.L.P. (Massachusetts Inst. of Tech., Oak Ridge, Tenn. (USA). 
School of Chemical Engineering Practice). 26 Apr 1976. Contract 
W-7405-Eng-26. 49p. Dep. NTIS $5.00. 

Growth rates for the denitrifying bacteria Pseudomonas 
Stutzeri were studied to minimize the time necessary to start up a 
bacterial denitrification reactor. Batch experiments were per- 
formed in nine 250-ml Erlenmeyer flasks, a 7-liter fermentor, and 
a 67-liter fermentor. All reactors maintained an anaerobic environ- 
ment. Initial microorganism inoculum concentration was varied 
over four orders of magnitude. Initial nitrate and substrate carbon 
concentrations were varied from 200 to 6000 ppm and from 56 to 
1596 ppm. respectively, with a carbon-to-nitrogen weight ratio of 
1.18. In all experiments, except those with the highest initial sub- 
strate-to-bacteria ratio, no growth was observed due to substrate 
depletion during the lag period. In those experiments which did ex- 
hibit an increase in bacterial population, growth also stopped due 
to substrate depletion. A model simulating microbe growth during 
the induction period was developed, but insufficient data were 
available to properly adjust the model constants. Because of this, 
the model does not accurately predict microbe growth. The 
metabolism of Pseudomonas Stutzeri was studied in detail. This 
resulted in a prediction of the denitrification stoichiometry during 
Steady state reactor operation. Iron was found to be an important 
component for bacterial anabolism. 


9273 (UCRL—78274(Rev.1)) Why partition nuclear waste. 
Cohen, J.J. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 11 Jun 1976. Contract W-7405-Eng-48. 16p. (CONF- 
760642—S5). Dep. NTIS $3.50. 


From Nuclear Regulatory Commission partitioning 


workshop; Seattle, Washington, United States of America (USA) 
(8 Jun 1976). 

A cursory review of literature dealing with various separato- 
Ty processes involved in the handling of high-level liquid nuclear 


waste discloses that, for the most part, discussion centers on 
separation procedures and methodology for handling the resulting 
fractions, particularly the actinide wastes. There appears to be 
relatively little discussion on the incentives or motivations for per- 
forming these separations in the first place. Discussion is often 
limited to the assumption that we must separate out ‘‘long-term’’ 
from our ‘‘short-term’’ management problems. This paper deals 
with that assumption and devotes primary attention to the question 
of ''why partition waste’’ rather than the question of ‘how to par- 
tition waste’’ or ‘what to do with the segregated waste." 


9274 (RFP-Trans—211) Calcination of effluents for the 
regeneration of used nuclear fuels. Franceschini, A.; Bongioanni, 
G.; Balestrini, A. Translated from Energ. Nucl. (Milan); 17: No. 6, 
371-378(1970). 9p. Dep. NTIS $3.50. 

Residues from nuclear fuel reprocessing are among the most 
important radioactive effluents of the nuclear industry. We studied 
the decontamination of such effluents by pot evaporation, followed 
by calcination at 500 to 600°C. Results were statisfactory: the 
escape of radionuclides from the pot is generally limited to 0.1 to 
1 per thousand; activity released is recovered almost quantitatively 
in the condensate; the final residue is a granular solid with density 
about | g/cm*; the volume reduction factor is about 4 to 10. 


9275 Method of manufacturing radioactive molten glass, and 
a calcination device. Bonniaud, R.; Jouan, A.; Sombret, C. (to 
CEA). French Patent 2,262,854/A/. 28 Feb 1974. 6p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a method for improving the manu- 
facture of molten glass containing radioactive substances to be 
eliminated. The liquid radioactive waste and pieces of glass are in- 
troduced into a moving bed calcinator, the inlet and outlet of 
which are heated to about 120°C and 400°C, respectively. The 
thus obtained calcined product is driven towards a furnace for 
being melted. That method can be used for processing radioactive 
wastes. 


9276 Procedure for conditioning high-level solidified wastes. 
Hild, W.; Krause, H.; Scheffler, K. (to Gesellschaft fuer Kern- 
forschung m.b.H.). German(FRG) Patent 2,257,737/A/. 30 May 
1974. 7p. (In German). 

The molds of glass, ceramic or basalt-similar mass in which 
highly radioactive wastes are incorporated are used for the condi- 
tioning of waste waters and/or of sewage or precipitating sludge or 
of natural water to obtain drinking water, prior to the end storage. 
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By means of the gamma-radiation they emit, the viruses and bac- 
teria and worm eggs are killed off as well as the poisonous, and or- 
ic substances such as, e.g., chlorated aromatics are destroyed. 
urthermore, the filtration power is increased by coagulation, and 
the sludge is drained. Natural water is degermed. In particular, fis- 
sion product mixtures of light water reactors can be incorporated 
in the molds. The molds are immersed in the media. 


9277 Method and arrangement for the treatment of off-gases, 

radioactive wastes, especially krypton and xenon 
nuclides. Stumpf, W.; Queiser, H.; Juentgen, H.; Schroeter, H.J.; 
Knoblauch, K. (to Bergwerksverband G.m.b.H.; Licentia Patent- 
Verwaltungs-G.m.b.H. (F.R. Germany)). German(FRG) Patent 
2,316,831/A/. 17 Oct 1974. 27p. (In German). 

2 figs. 

The noble gases contained in off-gases, such as krypton 85 
and radioactive xenon, are removed from part of the off-gas; the 
enriched rest of the off-gas is stored. The division into these two 
partial flows is carried out in an enrichment system with activated 
carbon. The cleaned part can then be released to the atmosphere, 
whereas the enriched part is passed through an activated carbon 
retardation section. By separating the cleaned gas, it is possible to 
reduce the retardation section. The enrichment system consists of 
several adsorption-desorption reactors with cleaning gas circuits. In 
the first stage, the xenon nuclide can even advantageously be 
separated from krypton 85. The xenon-rich gas fraction is then 
passed over the retarding section, and the krypton-rich gas fraction 
is enriched in the remaining stages and then transferred to long- 
term storage. 


9278 Improvement in, or relating to, waste-waters. Crossley, 
T.J. (to Westinghouse Electric Corp.). French Patent 
2,257,547/A/. 18 Oct 1974. Priority date 18 Oct 1973, United 
States of America (USA). 9p. (In French). 

The invention relates to a method for eliminating impurities 
consisting of fluorides, ammonia and uranium traces from waste 
waters. The method eliminates fluorides through precipitating al- 
kaline earth fluoride, ammonia through evaporation and the excess 
alkaline earth metal through passing over an ion exchange resin. 
The water resulting from such a treatment contains but uranium 
traces and is suitable for re-cycling. The method can be applied to 
the treatment of waste waters resulting from the preparation of 
ammonium diuranate from uranium hexafluoride. 


9279 Filter casing. Ohlmeyer, M.; Stotz, W. (to Gesellschaft 
fuer Kernforschung m.b.H.). German(FRG) Patent 1,940,002/B/. 
28 Nov 1974. 4p. (In German). 

1 fig. 

The filter housing includes filters for removing noxious con- 
stituents from gases and a test system for checking the tightness of 
the filter. Between the next to the last prefilter exposed from the 
top and the following fine-mesh filter exposed from below there is 
an inlet for a test medium, e.g., an oil mist. Downstream of the 
fine-mesh filter there is a window in the wall of the housing 
through which a thread of the flow of test medium made visible 
can be observed. This allows any leaks in the fine-mesh filter and 
its seat, respectively, to be detected. Replacement is possible 
through a replacement aperture. Any dusts removed from the filter 
in this process will not be dragged to the clean air side. 


9280 Device for taking test-samples from a gas adsorbing cell. 
Humphrey, Gilbert. French Patent 2,259,361/A/. 21 Jan 1975. Pri- 
ority date 24 Jan 1974, United States of America (USA). 28p. (In 
French). 

The invention relates to a device for taking samples for the 
periodical checking of gas adsorbing cells. The adsorbing cell com- 
prises an enclosure provided with a pair of spaced perforated 
sheets adapted to receive an adsorbent material therebetween, a 
sample-holder also adapted to be filled with the adsorbent material 
and provided with perforated opposed extremities, and means for 
removably mounting said sample holder between the sheets, so 
that a representative gas portion flowing through the cell also flow 
through the sample holder. The invention can be applied to gas 
treatment systems in nuclear power generators. 


9281 Method for immobilizing liquid radioactive wastes. Bar- 
ney, G.S.; Brownell, L.E. (to Energy Research and Development 
Administration). French Patent 2,266,264/A/. 2 Apr 1975. Priority 
date 2 Apr 1974, United States of America (USA). 20p. (In 
French). 

The present invention relates to a method for transforming 
liquid, caustic, sodium nitrate radioactive wastes into a slightly 
soluble, solid substance, stable when hot. The method is essentially 
characterized in that said waste products are caused to react with 
a powdered aluminosilicate clay (such as kaolin or bentonite for 
instance) at a temperature of from 30 to 100°C so as to entrap the 
radioactive salts dissolved in the aluminosilicate matrix. The solid 
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product provided by that reaction is cancrinite having the approxi- 
mate formula 2(NaAlSiO,), x salt, y H,O with x=0.52 y=0.68 if 
the entrapped salt is NaO;. The speed of lixiviation of the en- 
in nae salt by means of pure water is very low, about 10-7 to 10- 
g/cm? per day. That method is used, in particular, for immobiliz- 
ing radioactive wastes containing sodium nitrate as well as nuclides 
ies and Sr. 


9282 System for the fixation of radioactive and/or toxic waste 
materials. Meier, G. (to Gesellschaft fuer Kernforschung mbH). 
German(FRG) Patent 2,361,732/A/. 26 Jun 1975. 15p. (In Ger- 
man). 

3 figs. 

In a bituminization process with a double-screw extruder 
aqueous concentrates, slimes, and resins are treated. In order to 
improve the operational safety in each evaporation nozzle the sight 
windows are purified with steam provided by a steam pipe and the 
areas of the nozzles bordering on the extrusion screws by means of 
steam lances mounted on a distribution. In addition, two alternate- 
ly operable filters of, e.g. oil separating material are arranged in 
the connecting pipe between condenser and distillate collector in 
order to collect spatters of bitumen. During change of the receiv- 
ing vessel for the mixed material, an interruption pot collecting the 
remains of the emerging mixed material is mounted on the filling 
nipple of the extruder. 


9283 (ANL-Trans—1078) HAW-glassparticle in a _ metal 
matrix: a solidification product for highly radioactive solutions that 
is suitable for final storage. Heimerl, W. Translated by M.J. Stein- 
dler from Atomwirtsch., Atomtech.; 20: No. 7/8, 347-349(Jul 
1975). 9p. Dep. NTIS $3.50. 

There is worldwide interest in the conversion of HAW 
(high-active wastes) to glass as a method for the solidification of 
the highly radioactive solution of fission products obtained during 
the reprocessing of irradiated nuclear fuel. The advantage of 
highest stability toward dissolution or leaching shown by glass is 
off-set by several disadvantages that have thus far not been over- 
come by the glassmaking processes as carried out. In order to 
minimize the problems connected with glass in the form of blocks, 
a process was developed that leads to a new form of the product 
of solidification, namely glass spheres in a metal matrix. 


9284 Method for the abatement of hydrogen chloride. Win- 
ston, S.J.; Thomas, T.R. (to Energy Research and Development 
Administration). US Patent Application 632,027. 14 Nov 1975. 
8p. 
A method is described for reducing the amount of hydrogen 
chloride contained in a gas stream by reacting the hydrogen 
chloride with ammonia in the gas phase so as to produce ammoni- 
um chloride. The combined gas stream is passed into a condensa- 
tion and collection vessel, and a cyclonic flow is created in the 
combined gas stream as it passes through the vessel. The tempera- 
ture of the gas stream is reduced in the vessel to below the con- 
densation temperature of ammonium chloride in order to crystal- 
lize the ammonium chloride on the walls of the vessel. The 
cyclonic flow creates a turbulence which breaks off the larger par- 
ticles of ammonium chloride which are, in turn, driven to the bot- 
tom of the vessel where the solid ammonium chloride can be 
removed from the vessel. The gas stream exiting from the conden- 
sation and collection vessel is further cleaned and additional am- 
monium chloride is removed by passing through additional filters. 


9285 Removal of ved a-emitters from aqueous high- 
level waste. Bertozzi, G.; Girardi, F.; Mousty, F. (Commission of 
the European Communities, Ispra (Italy). Joint Nuclear Research 
Center). pp 449-458 of In Transplutonium 1975. Proceedings of 
the 4th International Transplutonium Element Symposium held at 
Baden Baden, F.R. Germany, 13-17 Sep 1975. Mueller, W.; 
Lindner, R. (eds.). Amsterdam, The Netherlands; North-Holland 
(1976). 

The removal of the most hazardous a-emitters from the 
radioactive wastes should improve safety-provided that a practical 
way for managing the separate actinides can be set up. The present 
work deals with the chemical separation of actinides from high ac- 
tivity waste (HAW) produced in a Purex reprocessing plant. 


9286 Process for radionuclides. Brownell, L.E.; 
Isaacson, R.E. (to Ene’ Research and Development Administra- 
tion). US Patent 3,959,172. 25 May 1976. Filed date 26 Sep 1973. 


PAT-APPL-401,090. 

Radionuclides are immobilized in virtually an insoluble form 
by reacting at a temperature of at least 90°C as an aqueous al- 
kaline mixture having a solution pH of at least 10, containing a 
source of silicon, the radionuclide waste, and a metal cation. 
molar ratio of silicon to the metal cation is on the order of unity to 
produce a gel from which complex metalosilicates crystallize to en- 
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trap the radionuclides within the resultant condensed crystal lat- 
tice. The product is a silicious stone-like material which is virtually 
insoluble and nonleachable in alkaline or neutral environment. 
One embodiment provides for the formation of the complex 
metalo-silicates, such as synthetic pollucite, by gel formation with 
subsequent calcination to the solid product; another embodiment 
utilizes a hydrothermal process, either above ground or deep 
within basalt caverns, at greater than atmospheric pressures and a 
temperature between 90 and 500°C to form complex metalo-sil- 
icates, such as strontium aluminosilicate. Another embodiment 
provides for the formation of complex metalo-silicates, such as 
synthetic pollucite, by slurrying an alkaline mixture of bentonite or 
kaolinite with a source of silicon and the radionuclide waste in salt 
form. In each of the embodiments a mobile system is achieved 
whereby the metalo-silicate constituents reorient into a condensed 
crystal lattice forming a cage structure with the condensed metalo- 
silicate lattice which completely surrounds the radionuclide and 
traps the radionuclide therein; thus rendering the radionuclide vir- 
tually insoluble. 


9287 Treatment of low and intermediate level wastes from 
nuclear facilities. Baehr, W.; Hild, W. (Kernforschungszentrum 
Karlsruhe (F.R. Germany). Abt. Behandlung Radioaktiver Ab- 
faelle). Atomwirtsch., Atomtech.; 21: No. 8, 346-351(Jul 1976). (In 
German). 

7 figs. 

By far the largest quantity of radioactive waste generated in 
the utilization of nuclear energy is in the low and intermediate 
level categories. Treating these types of waste serves the purposes 
of reducing their volume as much as possible and solidifying them 
so as to allow the radionuclides they contain to be stored safely. In 
the category under review here, liquid radioactive effluents con- 
stitute the largest quantity. Evaporation has proved to be the most 
universally applicable and the most effective of all decontamina- 
tion techniques available. The aqueous concentrates emerging 
from the evaporation step must be transformed into solids fit for 
ultimate disposal. The simplest technique is mixing with cement. A 
much more elegant and efficient method, though, is stirring of the 
aqueous concentrates into hot bitumen. 


9288 Treatment and disposal of radioactive waste - the 
Government point of view. Hagen, M.; Randi, _ R-P. 
(Bundesministerium fuer Forschung und Technologie, Bonn (F.R. 
Germany)). Atomwirtsch., Atomtech.; 21: No. 7, 338-340(Jul 
1976). (In German). 

In its endeavors to close the nuclear fuel cycle the Federal 
Government has developed a waste management concept which in- 
cludes, as one integral system, the aspects of reprocessing, 
recycling of fissile material, waste treatment and waste storage. In 
view of the envisaged expansion of nuclear power there is a need 
to have the first stage of this system, which will be sufficient for 
some 50,000 MWe of nuclear generating capacity, available on an 
industrial scale by mid-1985. Intermediate and low level wastes 
will be conditioned right after separation and put into secular 
storage on the site of the waste management facilities. Ac- 
cordingly, the site will have to be selected mainly also with a view 
to its ultimate storage potential, i.e., the existence of virgin un- 
derground salt formations. 


9289 Treatment of radioactive waste in the Federal Republic 
of Germany. Krause, H. (Kernforschungszentrum Karlsruhe (F.R. 
Germany). Abt. Behandlung Radioaktiver Abfaelle). Atomwirtsch., 
Atomtech.; 21: No. 7, 343-346(Jul 1976). (In German). 

4 figs.; 3 tabs. 

In the Federal Republic of Germany a nuclear generating 
capacity of approximately 65 GWe is anticipated by 1990 which, 
together with the fuel cycle industry and a reprocessing plant, will 
produce approximately 18,000 m* of preconcentrated liquids and 
16,000 m® of solid waste with a total activity of some 3 x 107 Ci. 
The contribution to the total amount and activity of waste made 
by the individual types of waste in various nuclear installations dif- 
fers widely. Waste from reprocessing plants contains some 99.9% 
of the radionuclides contained in liquid waste and 86% of those 
contained in solid waste. Waste from the rest of the fuel cycle, the 
nuclear f stations and the large research centers together con- 
tains only some 0.01% of the total activity of the solid waste. In 
terms of volume, most of the radioactive waste is low level waste. 


9290 Models for calculating the effects of isotopic exchange, 
radioactive decay, and recycle in removing iodine from 

liquid streams. Davis, W. Jr. (Oak Ridge National Lab., TNS. Nucl. 
Sci. Eng.; 61: No. 1, 11-20(Sep 1976). 

Different decontamination factors for "I and “I are 
frequently invoked in environmental impact reports concerned 
with nuclear fuel recycle. Selected differences, or ratios, have not 
been justified on the basis of mathematical models or experimental 
data. This report presents a description of the origins of these dif- 
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ferences in terms of isotopic exchange and material balance equa- 
tions for the short- and long-lived (or stable) isotopes. The ratios 
of decontamination factors can be calculated when there is 
complete attainment of isotopic exchange between gas- or liquid- 
phase iodine and iodine sorbed by a solid or liquid. If there is no 
exchange, decontamination factors are isotope i ndent unless 
material recycle occurs within the system. Between these extremes, 
there can be decontamination factors whose ex tion requires 
experimental determination of the extent of exchange. The model 

ies to other radioactive iso of iodine as well as to other 
elements with short- and long-lived (or stable) isotopes. 


WASTE DISPOSAL AND STORAGE 
REFER ALSO TO CITATION(S) 9202, 9270, 9288, 9954, 11143 


9291 (BNWL—2083) Zirconium hydride as a storage medi- 
um for tritium. Scheele, R.D.; Burger, L.L. (Battelle Pacific 
Northwest Labs., Richland, Wash. (USA)). Jul 1976. Contract 
E(45-1)-1830. 36p. Dep. NTIS $4.00. 

Conditions necessary for rapid production (approximately 
20 minutes preparation time) have been determined for a 6-g sam- 
ple of zirconium hydride with a composition of ZrH/sub 1.5/ to 
ZrH/sub 1.9/. Two alternate sets of conditions were found to 
produce a hydride of suitable physical integrity for tritium storage: 
the first condition involves isothermal absorption of H, at 760 torr 
and 600°C; the second involves addition of H, at 760 torr as the 
temperature is increased from 600°C until absorption ceases. The 
latter method appears to produce a hydride which is essentially 
crack-free. Small amounts of air in the hydrogen were found to 
have a very deleterious effect on the hydriding reaction. The cost 
of zirconium is a disadvantage. However, the use of scrap metal 
may make the method more attractive and the possible use of ir- 
radiated Zircaloy cladding hulls would be even more economically 
favorable. Questions to be answered mainly concern the actinide 
and other residual activity remaining in the hulls after decladding. 
Zircaloy-2 tubing, cladding scrap, was studied and found to be 
very easily hydrided. Hydrides were produced from 0.25- and 0.50- 
in. diameter Zircaloy rods, 0.50-in. diameter Zircaloy tubing, and a 
0.25-in. diameter zirconium rod. 


9292 (DP-MS—76-51) Radiolytic gas production during long- 
term storage of nuclear wastes. Bibler, N.E. (Du Pont de Nemours 
(E.1.) and Co., Aiken, S.C. (USA). Savannah River Lab.). 1976. 
Contract E(07-2)-1. 25p. (CONF-761002—3). Dep. NTIS $3.50. 

From 28. southeastern regional meeting of American 
Chemical Society on biological applications of liquid chromatog- 
raphy; Gatlinburg, Tennessee, United States of America (USA) 
(27 Oct 1976). 

Gases produced by in situ radiolysis of sealed solidified 
nuclear wastes during long-term storage could conceivably breach 
containment. Therefore, candidate waste forms (matrices contain- 
ing simulated nuclear wastes) were irradiated with “Co-y and 
*“Cm-a radiation. These forms were: cement containing simulated 
fission product sludges, vermiculite containing organic liquids, and 
cellulosics contaminated with a-emitting transuranic isotopes. For 
cement waste forms exposed to y-radiolysis, an equilibrium 
hydrogen pressure was reached that was dose rate dependent. For 
a-radiolysis, equilibrium was not reached. With organic wastes (n- 
octane on vermiculite), H, and traces of CO, and CH, were 
produced, and O, was consumed with both radiations. Only energy 
absorbed by the organic material was effective in producing H,. At 
low dose rates with both a- and y-irradiations, G(H,) was 4.5 and 
G(-O,) was 5.0. Also, equilibrium was not obtained. For cellulosic 
material, H,, CO,, and CO were produced in the ratio of 
1.0:0.7:0.3, and O, was consumed. With a-radiolysis, G(gas) was 
dose dependent; measured values ranged from 2.2 to 0.6 as the 
dose increased. Implications of all these results on long-term 

of radioactive waste are discussed. Some data from an ac- 
tual nuclear wasteform are also presented. 


9293 (ICP—1072) Corrosion evaluation of stainless steels in 

ICPP high level radioactive waste service. Hoffman, T.L. (Allied 

Chemical Corp., Idaho Falls, Idaho (USA). Idaho Chemical Pro- 

= - tions Office). Jun 1976. Contract E(10-1)-1375-S- 
2-1. 2Ip. NTIS $4.00. 


At the Idaho Chemical Processing Plant, several 300 series 
stainless steels were corrosion tested in raffinate storage tanks 
made of the same materials. After exposure to the raffinate solu- 
tions for periods up to nineteer , Maximum penetration rates 
of 0.1 mil per year were observed on Types 304L and 348 stainless 
steels and 0.2 mil per year on Type 316L stainless steel in alu- 
minum-zirconium process first cycle raffinate, and only 0.006 mil 


r on T 304L and 348 stainless steels in second and 
third cycle raffinate. 
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9294 (NVO—410-38) of transuranic con- 
taminated liquid waste at the ada Test Site. Western, A.W.; 
Hall, D.H.; Coogan, J.S. (Reynolds Electrical and Engineering Co., 
Inc., Las —— Nev. (USA)). 1976. Contract E(26-1)-410. I Ip. 
(CONF-761020—3). Dep. NTIS $3.50. 

From a on waste ment; Tucson, Arizona, 
United States of America (USA) (3 Oct 1976). 

At the Nevada Test Site, a novel solution to the problem of 
disposal of low-level contaminated liquid waste has been found. 
Approximately 25,000 gallons of low-level plutonium-238-con- 
taminated water has been pumped downhole to nuclear detonation 
cavities thus far. Factors involved in the decision to dispose of 
waste water in this fashion were the availability of deep holes for 
dumping, the known aspects of the hydrogeology of the region, the 
low expense of implementation, and an ongoing environmental sur- 
veillance program to provide baseline codiconmytlaal data. 


(SAND—76-5992) New Mexico Waste Isolation Pilot 
Plant. A status report. Weart, W.D. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1976. Contract E(29-1)-789. 30p. (CONF- 
761020—4). Dep. NTIS $4.00. 

From Symposium on waste m ment; Tucson, Arizona, 
United States of America (USA) (3 Oct 1976). 

The WIPP in southeast N. Mex., in salt, will accommodate 
a transuranic (TRU) and intermediate level (ILW) 
waste. facility will also be used to conduct retrievable high 
level (HLW) waste experiments. Site selection and WIPP concep- 
tual design have been conducted with a view toward possible fu- 
ture utilization of the area by a HLW pilot plant. Extensive site 
evaluations in an area of the Delaware Basin about 50 km east of 
Carlsbad, New Mexico indicate the area is acceptable from the 
viewpoint of short and long term repository integrity. Potential 
conflict with potash and petroleum resources is now under evalua- 
tion. If this site is selected by ERDA, horizons at 640 and 800 m 
depth will be developed for the TRU and the ILW/HLW waste ex- 
periments, respectively. Present schedules call for start of con- 
struction in 1979 with first waste acceptance in 1983. A Draft En- 
vironmental Impact Statement (DEIS) for the WIPP is being 
prepared by Sandia and will be issued by ERDA in late 1977. 
Public information p: s within the State of New Mexico and 
in the local area are being conducted. 


9296 (Y/OWI/SUB—76/16506) Waste isolation facility 
description: bedded salt. (Parsons, Brinckerhoff, Quade and 
Douglas, Inc., New York (USA)). Sep 1976. Contract W-7405- 
ENG-26;PO-86V-16506V. a Dep. NTIS $5.50. 

The waste isolation facility is designed to receive and store 
three basic of solidified wastes: high-level wastes, inter- 
mediate level high-gamma transuranic waste, and low-gamma 
transuranic wastes. The facility under consideration in this report 
is designed for bedded salt at a depth of approximately 1800 ft. 
The present design for the facility includes an area which would be 
used initially as a pilot facility to test the viability of the concept, 
and a larger facility which would constitute the final storage area. 
The total sto area in the pilot facility is planned to be 77 acres 
and in the fuel facility 1601 acres. Other areas for shaft operations 
and access would raise the overall size of the total facility to 
slightly less than 2,000 acres. The following subjects are discussed 
in detail: surface facilities, shaft design and characteristics, design 
and construction of the underground waste isolation facility, ven- 
tilation systems, and design requirements and criteria. (LK) 


9297 (Y/OWI/TM—1) National Waste Terminal Storage Pro- 
gram. Zerby, C.D. (Oak Ridge Y-12 Plant, Tenn. (USA)). 5 Oct 
1976. Contract W-7405-ENG-26. 17p. (CONF-761020—1). Dep. 
NTIS $3.50. 

From Symposium on waste m ment; Tucson, Arizona, 
United States of America (USA) (3 Oct 1976). 

Objective of this program is to provide facilities (Federal 
repositories) in various deep geologic formations at several loca- 
tions in USA for the safe disposal of commercial radioactive waste 
from © reactors. The four types of containerized waste are 
described. The steps for developing the repositories are outlined. 
(DLC) 


9298 Present legal situation; the admissibility under civil law 
of using the terrestrial body for the ultimate storage of radioactive 
wastes. Prasse, R. pp 17-65 of In Studien zum internationalen 
Wirtschaftsrecht und Atomenergierecht. Vol. 53. Goettingen, F.R. 
ee ee Univ. (1974). (In German) 

ith refs. 


1. The use of own property: 1.1. the extent of the basic pro- 
perty legally; 1.2. the right to use salt mines reserved for the state; 
1.2.1. the right to wash cavities into salt rocks; 1.2.2. the right to 
use existing cavities for the purpose of final storage. 2. The use of 
foreign property: 2.1. the use of the surface; 2.2. the use of un- 
derground cavities; 2.2.1. as per contract; 2.2.2. on the basis of 
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sentence 2 of article 905 BGB; 2.2.3. as per other legal regula- 
tions. 3. Constructing underground cavities. 


9299 Conditions under civil law and supervisory functions of 
the authorities with regard to the construction and operation of an 
underground final storage site for radioactive wastes. Prasse, R. pp 
65-121 of In Studien zum internationalen Wirtschaftsrecht und 
Atomener, ea. Voi. 53. Goettingen, F.R. Germany; Goettingen 
Univ. (1974) = German) 

We refs. 

. Atomic and radiation protection law; 2. judicial mining 
sisiitiaees 3. industrial law; 4. energy industry law; 5. law on 
water; 6. waste disposal laws; 7. building law; 8. general police law; 
9. the law on the protection against nuisances. 


9300 Legal ensurance of underground ultimate storage of 
radioactive wastes without risk. Prasse, R. pp 122-170 of In Stu- 
dien zum internationalen Wirtschaftsrecht und Atomenergierecht. 
Vol. 53. Goettingen, F.R. Germany; Geottingen univ. (1974). (In 
German) 

With refs. 

1. The legal position towards the property owner: (a) with a 
view to the freedom of property claim, (b) in the light of the in- 
fluence of the property owner. 2. The legal position towards the 
neighbouring property owners: (a) resistance rights of the body 
corporate responsible for the ultimate storage, (b) resistance rights 
of the neighbouring property owner. 3. The legal position towards 
those authorized to mine: (a) mining free minerals, (b) mining 
minerals reserved for the state. 4. The legal position towards 
prospectors. 


9301 Standardizing measures which are needed. Prasse, R. pp 
171-194 of In Studien zum internationalen Wirtschaftsrecht und 
Atomenergierecht. Vol. 53. Goettingen, F.R. Germany; Goettingen 
Univ. (1974). (In German) 

With refs. 

1. The necessity for standardizing measures: (a) for the con- 
struction of final storage sites, (b) for the operation of final 
storage sites, (c) securing the existence and warranting the safety 
towards intervening third parties. 2. Legislative power and the in- 
corporation of new regulations into established law. 


9302 (ERDA-tr—204) Study of the behavior of high activity 
waste produced during the regeneration of fast reactor fuel elements 
by the gaseous fluoride method. Kiriolovich, A.P.; Dem’yanovich, 
M.A.; Lavrinovich, Yu.G.; Skiba, O.V.; Gazizov, R.K.; Vorobey, 
M.P. (Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, 
Melekess (USSR)). 1975. Translation of Russian report. (CONF- 
760576—6). 13p. Dep. NTIS $3.50. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

The composition and certain physicochemical and radiation 
properties of waste obtained from reprocessing BOR-60 fuel by the 
gaseous fluoride method were studied on an experimental stand. It 
was found that from 80 to 85 percent of the total activity is con- 
centrated in the fluorination cakes. From thermographic analysis, 
measurement of radiation-induced gas evolution and composition 
of the gaseous phase, it is concluded that the waste must be 
canned. Compatibility of carbon steel, austenitic steel, and nickel 
with low-activity fluoride cakes was studied. It is shown that the 
corrosion of these materials increases with temperature and 
moisture content of the medium. In the first stage of waste 
disposal, hermetic storage in special containers of stainless steel or 
nickel is recommended. From their corrosion resistance in low-ac- 
tivity fluoride cakes, the wall temperatures of containers made of 
St. 3 should not exceed 100°C, KhI8NI0T 230°C, and nickel 
300°C. Later, after cooling and a decrease in the y activity of the 
waste (10 to 15 years), they can be reprocessed to recover valua- 
ble components (Am, Cm, etc.) and then buried. 5 tables. (DLC) 


9303 (JPRS—66067) Translations on Eastern Europe. 3 Nov 
1975. Translation of Scientific Affairs No. 484. 22p. NTIS. 

Two of the three papers were abstracted and indexed 
separately for ERA. The third paper is titled '’Neurology--Achieve- 
ments and Prospects.’’ (JGB) 


9304 (JPRS—66067, pp 14-21) Some characteristics of urani- 
um ore dressing wastes. Tataru, S. 3 Nov 1975. Translated from 
Mine, Petrol Gaze (Bucharest); 321-325(Jul 1975). 

In Translations on Eastern Europe. 

Physical and chemical characteristics of wastes from urani- 
um ore dressing plants are discussed. The reactivity of the wastes, 
the behavior of radium during uranium dressing, and the radioac- 
tivity of the liquid wastes are considerd. It is concluded that ef- 
fluents from uranium processing plants do not present a danger to 
the population or the environment if Romanian laws dealing with 
the discharge of radioactive liquid effluents are obeyed. (JGB) 
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Accumulation of transplutonium elements in wastes and 
possibilities for their nuclear incineration. Koch, L.; Cottone, G.; 
Cricchio, A. (Commission of the European Communities, Karl- 
sruhe (F.R. Germany). European Inst. for Transuranium Ele- 
ments). pp 459-464 of In Transplutonium 1975. Proceedings of the 
4th International — Element Symposium held at 
Baden Baden, F.R. Germany, 13-17 Sep 1975. Mueller, W.; 
Lindner, R. (eds.). Amsterdam, The Netiiediente; North-Holland 
(1976). 

Neptunium, americium and curium built up in spent reactor 
fuels are presently discarded together with the high level active 
reprocessing wastes. Very soon, however, the production of these 
elements will exceed the ton level in the EEC. If disposed of in salt 
mines, for instance, they would decay only slowly. In fast reactor 
power stations, this material could be transmuted with a half-life of 
2 to 3 years. The fast breeder reactor, when compared with ther- 
mal power stations, possesses the advantage that it favors the 
transmutation process. This is due to its low capture to fission 
ratio, causing a more complete transmutation into fission products 
that can be obtained by any thermal power station. The most deci- 
sive argument in favor of a fast reactor, however, is the positive 
neutron balance of the process, whereas in a thermal flux the 
neutron consumption has to be balanced by an increased en- 
richment of the driver fuel. Therefore, it can be concluded from 
the data that transmutation of actinides seems feasible only in a 
fast reactor. Nevertheless more precise data and explorative test 
capsule irradiations are needed to assess the potential of this 
method for final waste disposal. 


9306 Nuclear waste - a possible nuclear solution. Beynon, 
T.D.; Walker, J. (Birmingham, England Univ. (UK)). pp 195-203 
of In Energy and the environment. Section 2 of man and his en- 
vironment a symposium held in the University of Birmingham, En- 
gland, September 1975. Walker, J. Birmingham, Eng.; Univ. of Bir- 
mingham (1976). 

From International symposium on man and his environment; 
Birmingham, UK (Sep 1975). 

Existing and proposed methods of storage or disposal of 
nuclear waste are summarized. The possibility of transmutation 
into nuclei with either significantly shorter or infinitely longer half 
lives is examined and various nuclear reactions are considered. It is 
concluded that in terms of present technology, the hard neutron 
spectrum associated with the fast reactor seems particularly ap- 
propriate for the transmutation of the actinides, and looking for- 
ward to future technology, the use of the controlled thermonuclear 
reactor appears very attractive for treating both fission products 
and the actinides. Further detailed studies remain to be done on 
the economic feasibility of these techniques, in order to decide 
whether dedicated reactors should be used, what the economic 
penalties of placing wastes in reactors are, whether transmutation 
should occur frequently with small quantities or infrequently with 
large quantities. Associated technological problems would be those 
concerned with materials handling of the nuclear wastes, particu- 
larly if isotopic separation is required. Additionally, considerable 
work needs to be done on accurate measurements and evaluation 
of the nuclear cross-section for these neutron-induced transmuta- 
tion processes. 


9307 Long-lived a emitters in spent Th-U fuel. Wenzel, U. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Chemische Technologie). pp 413-422 of In Transplutonium 
1975. Proceedings of the 4th International Transplutonium Ele- 
ment Symposium held at Baden Baden, F.R. Germany, 13-17 Sep 
1975. Mueller, W.; Lindner, R. (eds.). Amsterdam, The Nether- 
lands; North-Holland (1976). 

Final disposal of a emitting waste is considered a serious 
problem in the nuclear fuel cycle. Reliable data about the 
abundance of the @ emitters in the fuel waste are indispensible as a 
base line in order to find appropriate solutions for the further 
treatment of the a waste. Single HTGR-fuel-elements with known 
irradiation data are being studied in the KFA Juelich to determine 
their actinide nuclide content. 


9308 (ERDA-tr—203) Handling of waste from reprocessing 
of the fuel elements of a fast neutron reactor. Kulichenko, V.V.; 
Martynov, Yu.P.; Krylova, N.V.; Vlasov, V.1; Kryukov, LI. 
(Vsesoyuznyj Nauchno-Issledovatel’skij Inst. Neorganicheskikh 
Materialov, Moscow (USSR)). 1976. Translation of a Russian re- 
port. (CONF-760576—10). 6p. Dep. NTIS $3.50. 

From IAEA meeting on LMFBR fuel reprocessing, Lenin- 
grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

The report discusses thermal problems that may arise during 
the organization of the storage of solidified waste from the 
reprocessing of the fuel of a fast neutron reactor for short cooling 
times of the fission products. It presents results of calculations of 
permissible dimensions of cylindrical blocks under various cooling 
conditions. The effect of extraction of various isotopes on the 
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st conditions is demonstrated. Also discussed are properties 
of solid materials suitable for burying the waste. 


9309 ie moe of collected radionuclide wastes for 5 
Steindler, M.; Kullen, B. (Argonne National Lab., IL). pp 6.1-6.24 
of In Controlling airborne effluents from fuel cycle plants. Hin- 
sdale, IL; American Nuclear Society (1976). 

From Meeting on controlling airborne effluents from fuel 
cycle plants; Sun Valley, Idaho, United States of America (USA) 
(5 Aug 1976). 

See CONF-760806—. 

Gaseous radionuclides are generated by the fission process 
and also, in the case of carbon-14, by activation of impurities in 
the fuel and its environment. This is a review of the processes by 
which gaseous radioactive elements are collected for storage. The 
review is restricted to processes p for storage of noble 
gases, iodine, and tritium in the fission product category and car- 
ro in the category of activation products. 276 references. 
( ) 


9310 Storage site for wastes hazardous to the environment. 
Queiser, H. (to Kraftwerk Union A.G.). German(FRG) Patent 
2,433,168/A/. 29 Jan 1976. 13p. (In German). 

6 figs. 

In order to improve the safe storage of wastes hazardous to 
the environment, especially radioactive wastes, which are filled 
into containers, a suggestion is made to clad the external side of 
the container with water-insoluble material. As long as the storage 
site is a cavity, the material can be coated as lining for the inner 
wall. One can also stack the containers and completely fill the 
spaces between them. Industrial waste materials such as slag, rub- 
ble etc. are of particular advantage for this purpose as filler, with 
added substances to make them flowable where necessary. A 
storage site equipped according to the above method is described. 


9311 Ultimate of radioactive waste. Status, targets and 
alternatives. Kuehn, K. (Gesellschaft fuer Strahlen- und Umwelt- 
forschung m.b.H., Clausthal-Zellerfeld (F.R. Germany). Inst. fuer 
Tieflagerung). Atomwirtsch., Atomtech.; 21: No. 7, 357-362(Jul 
1976). (In German). 

30 refs. 

The concept of the German Federal Government for the 
German waste management system in the nuclear fuel cycle 
foresees ultimate storage in rock salt formations of deep geological 
strata. Since the mid-sixties work has been continued on this ulti- 
mate storage concept in the Federal Republic. The former Asse 
salt mine has served as a national place of research and develop- 
ment for generating and testing the technologies required. The 
planned waste management park will be equipped with a tankless 
system for the ultimate storage of low and intermediate level 
wastes in salt caverns. Solidified high level wastes, however, will be 
stored for secular periods of time in a mine to be specially 
designed and installed for this purpose. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 9170, 9222, 9246, 9319, 11097, 
11098, 11140, 11206, 11207, 11351, 11353 


9312 (BNWL—2075) Methodology for calculation of radia- 
tion doses in the environs from nuclear fuel cycle facilities. Soldat, 
J.K. (Battelle Pacific Northwest Labs., Richland, Wash. (USA)). 
Aug 1976. Contract E(45-1)-1830. vp. Dep. NTIS $6.00. 

Comparison of the impacts of various nuclear fuel cycle al- 
ternatives includes the evaluation of the radiological impacts. To 
evaluate the radi ical impacts of fuel cycle alternatives, expo- 
sure to man must first be identified. The pathways of consequence 
by which man can be exposed to radiation from a nuclear facility 
are listed and are grouped into those associated with gaseous ef- 
fluents, those associated with liquid effluents, and those involving 
exposure to direct radiation from the facility or from transporta- 
tian of radioactive materials to or from the facility. Calculations 
for each pathway were made for those selected organs which could 
potentially receive the highest radiation dose. Some of the pro- 
grams developed for calculating radiation doses from radionuclides 
in the environment are described. (CH) 


9313 (NUREG—0116) Environmental survey of the 

and waste management of the LWR fuel 

cycle: a task force report. Bishop, W.P.; Miraglia, F.J. Jr. (eds.). 

(Nuclear Regulatory Commission, Washington, D.C. (USA)). Oct 
1976. *. (WASH—1248(Suppl.1)). Dep. NTIS $9.75. 

is Supplement deals with the reprocessing and waste 


ment portions of the nuclear fuel cycle for uranium-fueled 
reactors. The scope of the report is limited to the illumination of 
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fuel reprocessing and waste management activities, and examina- 
tion of the environmental impacts caused by these activities on a 
per-reactor basis. The approach is to select one realistic 
reprocessing and waste management system and to treat it in 
enough depth to illuminate the issues involved, the technolog 
available, and the relationships of these to the nuclear fuel cycle in 
general and its environmental impacts. 


9314 (UCRL—52027) Survey of electrical aspects of rainout. 
Rosenkilde, C.E. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 11 Mar 1976. Contract W-7405-Eng-48. 45p. 
Dep. NTIS $4.00. 

Electrical parameters that surely influence the attachment 
of radioactive aerosol particles to cloud droplets are examined. 
These include the expected ambient ionization, the distribution 
and lifetimes of particle charge, the distribution of charge on the 
collecting droplets, and the magnitude of electric fields that might 
be present. The order of magnitude estimates obtained are used to 
amplify the —_ bounds obtained earlier by Williams for the high 
electric field limit. Areas needing further study are exposed. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 9177, 9215, 9222, 9224, 9225, 
11373, 11819 


9315 Airborne effluent control at fuel enrichment, conversion, 
and fabrication plants. Mitchell, M.E. (Oak Ridge Gaseous Diffu- 
sion Plant, TN). pp 16.1-16.25 of In Controlling airborne effluents 
from fuel cycle plants. Hinsdale, IL; American Nuclear Society 
(1976). 

From Meeting on controlling airborne effluents from fuel 
cycle plants; Sun Valley, Idaho, United States of America (USA) 
(5 Aug 1976). 

See CONF-760806—. 

This paper deals with the control and abatement of the 
gaseous wastes (both radioactive and inactive) that are generated 
by the conversion (concentrates into pure UF,), enrichment 
(ORGDP), and fabrication (UO, and UO,-PuO,) facilities. The in- 
formation is the result of a survey of existing facilities and availa- 
ble literature. Radioactive particles are normally removed by filters 
or scrubbers. Ventilation exhausts and off-gases that do not con- 
tain corrosive gases are usually passed through roughing/HEPA fil- 
ters. Nitrogen oxides are removed by scrubbers in enrichment and 
fabrication facilities; in the conversion facility, HNO, is recovered. 
Three different systems are used to remove gaseous fluorides. 
Systems for treating the major gaseous wastes are compared in a 
table. 14 fig, 2 tables. (DLC) 


9316 Public concern for airborne effluents from the nuclear 
fuel cycle. Watt, B.E. pp 18.1-18.11 of In Controlling airborne ef- 
fluents from fuel cycle plants. Hinsdale, IL; American Nuclear 
Society (1976). 

From Meeting on controlling airborne effluents from fuel 
cycle plants; Sun Valley, Idaho, United States of America (USA) 
(5 Aug 1976). 

See CONF-760806—. 

A series of ‘'rights’’ are listed which are likely to be in- 
fringed by the airborne effluents produced in the nuclear fuel 
cycle. Local and global radiation exposures to be expected are 
discussed. Tritium, '*C, “Kr, '*"l, '**I, and actinides are considered, . 
and some cost-benefit comparisons are made. Equipment for the 
removal of C and “Kr is urged. 6 tables. (DLC) 


9317 Background measurements in monitoring radioactive ef- 
fluent. Kahn, B. (Georgia Inst. of Tech., Atlanta). pp 10.1-10.15 of 
In Controlling airborne effluents from fuel cycle plants. Hinsdale, 
IL; American Nuclear Society (1976). 

From Meeting on controlling airborne effluents from fuel 
cycle plants; Sun Valley, Idaho, United States of America (USA) 
(5 Aug 1976). 

See CONF-7608060—. 

The radiation background at nuclear facilities is discussed 
with regard to the measurement of airborne effluent in the en- 
vironment. The effluent can be detected by measuring the increase 
in the external radiation dose rate or by collecting and analyzing 
airborne radionuclides. The contributions to ambient radiation and 
radionuclide levels by cosmic rays, cosmogenic radionuclides, ter- 
restrial radionuclides in the ground and air, and -human activities 
are indicated. Typical radiation dose rates in air and concentration 
ranges of the more important terrestrial and airborne radionuclides 
are listed. Dose rates of 0.1-10 mrad/year from photon-emitting 
airborne effluent can be measured, in the order of increasing sen- 
sitivity, with passive detectors such as TLD’s, sensitive continu- 
ously recording detectors such as pressurized ionization chambers, 
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and scintillation detectors with spectrometers. Procedures are also 
available for collecting and measuring airborne radioactive parti- 
cles and gases in effluent at concentrations corresponding to these 
low annual doses. 55 references, 4 tables. 


9318 Rationale for and implementation of ALARA for the 
nuclear fuel cycle. Kastner, J. (Nuclear Regulatory Commission, 
Washington, DC). pp 11.1-11.7 of In Controlling airborne effluents 
from fuel cycle plants. Hinsdale, IL; American Nuclear Society 
(1976). 

From Meeting on controlling airborne effluents from fuel 
Th a. ge Valley, Idaho, United States of America (USA) 

Aug 1976 

See CONF-760806—. 

This paper describes how the U.S. Nuclear Regulatory Com- 
mission ensures that radiation exposures to the pyblic are kept 
within established radiation protection limits and as low as is 
reasonably achievable (ALARA). Important steps in the process 
range from the issuance of a radiological impact assessment prior 
to the construction permit to establishment of relevant and sensi- 
tive monitoring programs to be activated prior to and during 
operation. The paper discusses the ALARA concept as it is ap- 
plied, in a generic way, to the light water reactor and individually 
to other components of the nuclear fuel cycle. (DLC) 


9319 Nuclear power comes of age. Hill, J. J. Br. Nucl. Energy 
Soc.; 15: No. 2, 105-109(Apr 1976). 

Brief history, power problems, health and safety aspects, 
fuel manufacture, enrichment, reprocessing and supply are 
— Vital statistics of nuclear plants employees are tabu- 
ated. 


REGULATIONS 
REFER ALSO TO CITATION(S) 9298, 9299, 9300, 9301 


9320 (NTIS/PS—76/0200) Nuclear materials safeguards. 
Volume I. 1964—1974 (a title bibliography). Report for 
1964— 1974. Grooms, D.W. (National Technical Information Ser- 
vice, Springfield, Va. (USA)). Mar 1976. 292p. NTIS $25.00. 

The research covers the methods of safeguarding nuclear 
materials through effective management, accountability, non- 
destructive assays, instrumentation, and automated continuous per- 
petual inventory systems. Studies on problem areas an recommen- 
dations for improving the management of nuclear materials are in- 
cluded. Due to the unavailability of Atomic Energy: Commission 
abstracts during the time period covered by this bibliography, 
these citations are not included. (Contains 287 titles) See also 
NTIS/PS-76/0201, Nuclear Materials Safeguards. Vol. 2. 1975- 
March, 1976 (A bibliography with abstracts). (GRA) 


9321 (NTIS/PS—76/0201) Nuclear materials safeguards. 
Volume II. 1975—March 1976 (a bibliography with abstracts). Re- 
port for 1975—Mar 1976. Grooms, D.W. (National Technical In- 
a Service, Springfield, Va. (USA)). Mar 1976. 93p. NTIS 

Citations cover the methods of safeguarding nuclear materi- 
als through effective management, accountability, nondestructive 
assays, instrumentation, and automated continuous inventory 
systems. Problem areas and recommendations for improving the 
management of nuclear materials are included. (Contains 88 ab- 
stracts) See also NTIS/PS-76/0200, Nuclear Materials Safeguards. 
Vol. 1. 1964-1974 (A title bibliography). (GRA) 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 9831 


9322 (PB—252021) Psychological deterrents to nuclear theft: 
a coreg | literature review and bibliography. Final report. 
Meguire, P.G.; Kramer, J.J. (National Bureau of Standards, 
Washington, D.C. (USA)). Mar 1976. Sip. (NBSIR—76-1007). 
NTIS $4.50. 
Sponsored in part by Defense Nuclear Agency, Washington, 
D.C. Intelligence and § Security Directorate. 
review of the unclassified literature dealing with 
psychological deterrents was conducted for the Defense Nuclear 
Agency (DNA). Its purpose was to identify techniques that might 
be useful in DNA’s Forced-Entry Deterrent Systems (FEDS) Pro- 
gram for psychologically deterring nuclear weapon theft. The 
review indicates that while human _psychologi processes 
(sensory, perceptual, and cognitive) can be manipulated by various 
means, definitive empirical data are lacking which directly relate 
to deterring nuclear weapon theft. Behavioral impact research 
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should be undertaken by DNA to (1) ascertain the deterrence 
values of the many techniques identified and (2) test the 
hypotheses implicit in the FEDS concept. (GRA) 


9323 (SAND—76-0180) Development engineered 
safeguards system concept for a mixed-oxide tue f fabrication facility. 
Chapman, L.D.; de Montmollin, J.M.; Deveney, J.E.; Fienning, 
W.C.; Hickman, J.W.; Watkins, L.D.; Winblad, A.E. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Aug 1976. Contract E(29-1)-789. 
48p. Dep. NTIS $5.00. 

An initial concept of an Engineered Safeguards System for a 
representative commercial mixed-oxide fuel fabrication facility is 
presented. Computer simulation techniques for evaluation and 
further development of the concept are described. An outline of 
future activity is included. 


9324 (SAND—76-0271) Optical motion detection using image 
partitioning. Hessel, K.R.; Stalker, K.T.; McCarthy, A.E. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Aug 1976. Contract E(29- 
1)-789. 28p. Dep. NTIS $5.00. 

An optical system for surveillance or intrusion detection, 
based upon image partitioning, is proposed. The scene of interest 
is imaged onto a checkerboard pattern of transmissive and reflec- 
tive areas and the transmitted and reflected light components are 
measured by detectors. Changes in the scene disturb the light 
balance and can cause an alarm indication. Several system configu- 
rations are proposed. Measurements and computer simulations are 
used to determine the operating characteristics of the several con- 
figurations. Depth of focus problems at the patterned reflector is 
the primary concern. Noise considerations determine the theoreti- 
cal limitation of system performance and are analyzed in some 
detail. Indications are that, under good scene radiance conditions, 
a change in the scene of approximately one part in 10* is detecta- 
ble with a signal-to-noise ratio sufficient for a false alarm rate of 
one every few months. 


9325 (UCRL—50025-76-2, pp 1-6) Cain increases security, 
lowers manpower costs. | Jun 1976. 

In Electronics Engineering Department quarterly report No. 
2, 1976. 

Control of exclusion areas in LLL by the CAIN (controlled 
access by individual number) system is described. The most out- 
standing factor in developing the CAIN system is that, with few ex- 
ceptions, all of the original design criteria established for the 
system have been incorporated into the final design. In the ten 
years since its conception, the initial philosophy, operational 
requirements, and design objectives behind CAIN have remained 
essentially unchanged. Of course any new designs would include 
use of the latest improved computer systems and the most ad- 
vanced electronic components, but the basic operational 
procedures of CAIN probably would remain unchanged. It is be- 
lieved that CAIN, although ten years old, is still the most advanced 
automated access-control system available. 


FUSION FUELS 
REFER ALSO TO CITATION(S) 11509 


PROCESSING 


Depression of the freezing point of lithium by deuterium, 
and the solubility of deuterium in liquid lithium: a comparison with 
hydrogen. Adams, P.F.; Hubberstey, P.; Pulham, R.J.; Thunder, 
A.E. (Nottingham Univ. (UK)). J. Less-Common Met.; 46: No. 2, 
285-289(May 1976). 

The depression of the freezing point of lithium (previously 
gettered with yttrium at 400°C) caused by deuterium has been 
determined by thermal analysis. The freezing point drops from 
180.490 to 180.415°C at the eutectic composition, 0.013 mol% D. 
These values are marginally smaller than for hydrogen (depression 
0.082°C at 0.016 mol%H). The solubility of deuterium in the 
liquid metal has been determined up to 2.63 mol% D by electrical 
resistance methods and can be represented the equation 
log ,xsub( D)=2.321-2873/T 549<=T<=724 K, where xsub(D) is 
the mole fraction of D. The solubility provides values of the partial 
molar enthalpy, H(soln), and entropy, S(soln) (with respect to the 
precipitating phase) of solution of deuterium of 54.8 kJ mol and 
44.2 J K~' mol", respectively. The value of H(soln) is used to 
derive a solvation enthalpy of -417 kJ mol™' for the deuteride ion 
thereby indicating weaker solvation than for the hydride ion. 
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ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


PHYSICAL ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 11206, 11207 


9327 (AD-A—021403) Program in support of the Jumper 
Semiann 


for laser isotope separation. pe 
Dee 1975. McWhorter, A.L. (Massachusetts Inst. of Tech., Lexing- 
ton (USA). Lincoln Lab.). 31 Dec 1975. Contract F19628-76-C- 
0002. 88p. NTIS $5.00. 

Topics discussed include. growth and characterization of 
nonlinear optical crystals--(CdGeAs,, AgGaSe,); application of in- 
frared nonlinear materials--(efficient, high average power SHG in 
CdGeAs,, average second harmonic power limitations in CdGeAs,, 
difference frequency mixing in CdGeAs, at liquid nitrogen tem- 
perature); optically pumped transfer lasers--(CO transfer lasers, 16 
»M CO, laser, Optically pumped 16 4M CO, laser); CO, laser 
development and evaluation--(12.2 4M wavelength calibration, 
high repetition rate Q-switched CO,). 


9328 Diffusion method of separating gaseous mixtures. Pon- 
tius, R.B. (to Energy Research and Development Administration). 
US Patent 3,955,943. 11 May 1976. Filed date 16 Jun 1948. 10p. 

PAT-APPL-33,282. 

A method is described of effecting a relatively large change 
in the relative concentrations of the components of a gaseous mix- 
ture by diffusion. The mixture is separated into heavier and lighter 
portions according to major fraction mass recycle procedure, 
further separating the heavier portions into still heavier subpor- 
tions according to a major fraction mass recycle procedure, and 
further separating the lighter portions into still lighter subportions 
according to a major fraction equilibrium recycle procedure. 


9329 Method of independently operating a group of stages 
within a diffusion cascade. Benedict, M.; Allen, J.F.; Levey, H.B. 
US Patent 3,961,917. 8 Jun 1976. Filed date 13 Jul 1949. 6p. 

PAT-APPL-104,404. 

A method of operating a group of the diffusion s of a 
productive diffusion cascade with counter-current flow is 
described. The group consists of a top and a bottom stage which 
isolates the group from the cascade. The diffused gas produced in 
the top stage is circulated to the feed of the bottom stage, while at 
the same time undiffused gas from the bottom stage is circulated 
to the feed of the top stage whereby major changes in inventory 
distribution within the group of stages are prevented. 


RADIATION SOURCES 


REFER ALSO TO CITATION(S) 10706, 10844 


9330 (UCID—17216) Neutron source calibration 
activation . Elliott, J.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 4 Aug 1976. Contract W- 
7405-Eng-48. 10p. Dep. NTIS $3.50. 
The neutron source calibration procedure used in the LLL 
Hazards Control Calibrations and Standards Facility is described. 


The source strength is determined comparing the equilibrium 
activity of *Mn in a MnSO, bath induced by an unknown source 
to the activity induced by a known source that has been calibrated 
by the National Bureau of Standards. 


DESIGN AND FABRICATION 


9331 Multilayer monochromator. Schoenborn, B.P.; Caspar, 
D.L.D. (to Energy Research and Development Administration). 
German(FRG) Patent 2,527,663/A/. 8 Jan 1976. 25p. (In Ger- 


man). 
5 figs.; 2 tabs. 
The discovery deals with a monochromator to select a nar- 
row band of neutron wavelengths from a neutron beam having a 
Maxwell wavelength distribution between 0.5 and 20 A. According 
to the invention, a flat substrate (eg. boron-free quartz) is suitable 
upon which numerous parallel periodically alternating layers of 
rmanium and another metal (tantalum, manganese) of thickness 
een 10 and 200 A are evaporated, where thickness, shape, as 
well as volumetric and electron scattering densities of the other 
metal, are different from those of —— A method to 
fabricate such a monochromator as well as a special form enabling 
the focussing of the beam are given. Eight examples explain the in- 
vention in detail. 
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9332 X-ray generator. Dawson, J.M. (to Ene Research 
and Development Administration). US Patent 3,961°197. 1 Jun 
1976. Filed date 21 Aug 1974. 10p. 

PAT-APPL-499,221. 

An apparatus and a method are described for producin; 
coherent secondary ey that are controlled as to direction by il- 
luminating a mixture of high z and low z gases with an intense 
burst of primary x-rays. The primary x-rays are produced with a 
laser activated plasma, and these x-rays strip off the electrons of 
the high z atoms in the lasing medium, while the low z atoms 
retain their electrons. The neutral atoms transfer electrons to 
highly excited states of the highly stripped high z ions giving an in- 
verted population which produces the desired coherent x-rays. In 
one embodiment, a laser, light beam provides a laser spark that 
produces the intense burst of coherent x-rays that illuminates the 
mixture of high z and low z gases, whereby the high z atoms are 
stripped while the low z ones are not, giving the desired mixture of 
highly ionized and neutral atoms. Means for magnetically confining 
and stabilizing the plasma are disclosed for controlling the 
direction of the x-rays. 


9333 Mock iodine-125 radiation source. Coffey, D.L. (to The 
Nucleus, Inc.). US Patent 3,974,088. 10 Aug 1976. Filed date 19 
Sep 1974. 6p. 

An intimate mixture of americium-241 and iodine-129 pro- 
vides an energy spectrum that reliably simulates the spectrum of 
iodine-125 in a well-type detector. As such, it may be used as a 
long-lived standard to calibrate instruments such as well scintilla- 
tion spectrometers in which measurements are to be made involv- 
ing iodine-125. 


OTHER INDUSTRIAL USES 


9334 Welding arc gap ionization device. Schweikhardt, G.M. 
(to Energy Research and Development Administration). US Patent 
3,958,096. 18 May 1976. Filed date 23 Dec 1974. 4p. 
PAT-APPL-535,240. 
An alpha emitting isotope is positioned near the tip of a 
TIG welding electrode so that the alpha radiation can provide an 
ionized path between the electrode and the workpiece. 


9335 Process for utilizing collected material removed from ef- 
fluent gas. Taniguchi, M.; Machi, S. Kawakami, W.; Hashimoto, S.; 
Kawamura, K.; Aoki, S. (to Ebara Manufacturing Co., Ltd.). US 
Patent 3,981,815. 21 Sep 1976. Priority date 21 Sep 1973, Japan. 


10p. 

” Effluent gas containing SO, and/or nitrogen oxides of vari- 
ous forms (referred to as NO/sub x/) are irradiated with an ioniz- 
ing radiation to form aerosol. The aerosol is collected by a collect- 
ing means to form a collected material containing sulfur dioxide 
and nitrogen oxides. Effective components are recovered from the 
collected material by subjecting it either to steam-roasting with or 
without addition of ore of low grade, solid waste generated from 
smelting processes, copper-containing pyrite cinders or an alkali 
earth metal compound to the collected material, or to thermal 
decomposition. 


ISOTOPIC POWER SUPPLIES 


9336 (BNWL— 1845-26) Pacific Northwest 

monthly report to the Nuclear Research and Division 
for July 1976. Fullam, H.T. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Aug 1976. Contract E(45-1)-1830. 27p. 
Dep. NTIS $4.00. 

At Hanford, strontium is separated from the high-level 
waste, then converted to the fluoride, and doubly encapsulated in 
small, high-integrity containers for subsequent long-term storage. 
The fluoride conversion, jo eee and sto take ay in 
the Waste Encapsulation and Storage Facilities (WESF). This en- 
capsulated strontium fluoride represents an economical source of 
Sr if the WESF capsule can be licensed for heat source applica- 
tions under anticipated use conditions. The objectives of this pro- 
gram are to obtain the data needed to license *SrF, heat sources 
and specifically the WESF ™SrF, capsules. Research progress is re- 
ported in the following areas: (1) long-term compatibility tests; (2) 
additional short-term compatibility tests; (3) Hastelloy C-4 corro- 
sion resistance; and (4) dissolution behavior of ®SrF,. (TFD) 
9337 (LA—6421-MS) Bayesian Zero-Failure (BAZE) relia- 

demonstration testing - 
Jr.; Waller, R.A. (Los Alamos Scientific Lab., N.Mex. (USA)). Jul 
1976. Contract W-7405-Eng-36. 50p. Dep. NTIS $4.50. 

A Bayesian Zero-Failure (BAZE) reliability demonstration 

testing procedure is developed. The procedure may be used to 
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verify component failure rates associated with both real-time de- 
pendent and cycle-dependent chance failure mechanisms. A con- 
stant falure-rate model with a gamma prior distribution is assumed. 
The procedure is used to obtain sample test plans for components 
of a proposed Rankine power conversion system. 


9338 (MLM—2349(OP)) Ultrasensitive leak testing: helium 
accumulation. Hastings, J.D.; Dodds, O.W.; Stockton, J.A. (Mound 
Lab., Miamisburg, Ohio (USA)). 1976. Contract E(33-1)-GEN-53. 
10p. (CONF-760914—7). Dep. NTIS $3.50. 

From American Society for Nondestructive Testing Flash X- 
Ray symposium; Houston, Texas, United States of America (USA) 
(27 Sep 1976). 

An investigation was carried out to develop a technique for 
detecting leak rates of less than | x 10~'' atm cm/sec in order to 
measure the helium leak rate of radioisotopic heat sources. These 
heat sources consist of **PuO, triply sealed in welded containers 
under a helium atmosphere. A static accumulation method was 
developed to perform leakage measurements in the range of 10-"° 
to 10-" atm cm/sec since commercially available heliium leak de- 
tectors cannot measure dynamic helium leak rates of less than 
about 107° atm cm/sec. It has been experimentally determined 
that the accumulation system can measure helium leakages in the 
range of 10-'° to 10-5 atm cm/sec. Random system errors of +- 
10 percent were found which are well within the limits of accuracy 
of +-20 percent given for the calibrated helium leak rate stan- 
dards. (LCL) 


9339 (MLM—2351(OP)) Failure analysis of radioisotopic 
heat source capsules tested under multi-axial conditions. Zielinski, 
R.E.; Stacy, E.; Burgan, C.E. (Mound Lab., Miamisburg, Ohio 
(USA)). [nd]. Contract E(33-1)-GEN-53. 8p. Dep. NTIS $3.50. 

In order to qualify small radioisotopic heat sources for a 25- 
yt design life, multi-axial mechanical tests were performed on the 
structural components of the heat source. The results of these tests 
indicated that failure predominantly occurred in the middle of the 
weld ramp-down zone. Examination of the failure zone by standard 
metallographic techniques failed to indicate the true cause of 
failure. A modified technique utilizing chemical etching, scanning 
electron microscopy, and energy dispersive x-ray analysis was em- 
ployed and dramatically indicated the true cause of failure, impuri- 
ty concentration in the ramp-down zone. As a result of the initial 
investigation, weld parameters for the heat sources were altered. 
Example welds made with a pulse arc technique did not have this 
impurity buildup in the ramp-down zone. 


DESIGN AND FABRICATION 


9340 (GA-A—14016) Radioisotope space power generator 
annual report, July 1, 1974—June 30, 1975. Elsner, N.B.; Chin, J.; 
Staley, H.G. (General Atomic Co., San Diego, Calif. (USA)). 30 
Jul 1976. Contract E(04-3)-0167-PRJ-60. 91p. Dep. NTIS $5.00. 

The Isotec Technology Program for FY-75 concentrated on 
materials development efforts in two areas: TPM-217 P-type 
material and SiGe technology. TPM-217 P-type material is a 3M 
proprietary thermoelectric material whose principal components 
are Cu, Ag, and Se. The usefulness of TPM-217 P-type selenide in 
thermoelectric converters depends on its dimensional, electrical, 
and thermal stability at high temperature and its compatibility with 
other converter component materials in a low-pressure environ- 
ment. Experimental efforts were directed toward determining (1) 
the vapor species above TPM-217 from 700° to 1100°C, (2) the 
weight loss rate for TPM-217 at 900°C in vacuo, and (3) the sta- 
bility of TPM-217 material in contact with Mo, Fe, 316 stainless 
steel, and pyrocarbon. The Si-Ge program is a continuation of the 
experimental work performed during FY-74. The development of 
coatings to suppress the vaporization of SiMo and SiGe continued. 
Techniques for applying ion-plated and chemical-vapor-deposited 
coatings of Si,;N, and (Si,Al)N alloys on SiMo were examined. 
Methods of controlling morphology and the chemical composition 
of these coatings were developed. Rates of vaporization for coated 
samples at 1 100°C were measured. 


9341 (LA—6507-PR) Environmental and radiological safety 
studies. Interaction of **PuO, heat sources with terrestrial and 
aquatic environments. Progress report, April 1—June 30, 1976. 
Waterbury, G.R. (comp.). (Los Alamos Scientific Lab., N.Mex. 
om” Sep 1976. Contract W-7405-ENG-36. 22p. Dep. NTIS 

The containers for **PuO, heat sources in radioisotope 
thermoelectric generators are designed with large safety factors to 
ensure that they will withstand reentry from orbit and impact with 
the earth and safely contain the nuclear fuel until it is recovered. 
Existing designs have proved more than adequately safe, but the 
Office of the Assistant Director for Space Application of the 
ERDA Division of Nuclear Research and Applications continually 
seeks more information about the heat sources to improve their 
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safety. The work discussed includes studies of the effects on the 
heat source of terrestrial and aquatic environments to obtain data 
for design of even safer systems. The data obtained in several on- 
going experiments are presented; these data tables will be updated 
quarterly. Discussions of details of the experimental testing are 
minimized, and they will be largely repetitive in succeeding reports 
to emphasize the main purpose, compilation of all usable data 
generated in each experiment. This compilation includes data from 
environmental chamber experiments that simulate terrestrial condi- 
tions, experiments to measure PuO, dissolution rates, soil column 
experiments to measure sorption of plutonium by soils, and several 
aquatic experiments. 


9342 (MLM—2370(OP)) Studies of yttrium gettering effi- 
ciency in radioisotopic heat sources. Teaney, P.E.; Wise, R.L. 
(Mound Lab., Miamisburg, Ohio (USA)). 1976. Contract E(33-1)- 
Gen-53. 15p. (CONF-760731—S5S). Dep. NTIS $3.50. 

From 9. Annual International Metallographic Society meet- 
ing; Seattle, Washington, United States of America (USA) (25 Jul 
1976). 

Compatibility specimens were fabricated using different fuel 
stoichiometries and yttrium shapes, sizes, and material lots to 
determine which would be the most efficient oxygen getter for use 
in heat sources. Evaluations were accomplished by comparison of 
metallugraphy, microhardness, and oxygen and nitrogen analyses. 


9343 Gas venting. Johnson, E.F. (to Energy Research and 
Development Administration). US Patent 3,953,288. 27 Apr 1976. 
Filed date 24 Mar 1970. 6p. 

PAT-APPL-24,895. 

An improved gas venting system for radioactive-material 
containers is described. Passageways between interbonded impervi- 
ous laminae are used. 


9344 Radioactive source. Drabkina, L.E.; Mazurek, V.; 
Myascedov, D.N.; Prokhorov, P.; Kachalov, V.A.; Ziv, D.M. US 
Patent 3,974,322. 10 Aug 1976. Filed date 17 Dec 1973. 2p. 

A radioactive layer in a radioactive source is sealed by the 
application of a sealing layer on the radioactive layer. The sealing 
layer can consist of a film of oxide of titanium, tin, zirconium, alu- 
minum, or chromium. Preferably, the sealing layer is pure titanium 
dioxide. The radioactive layer is embedded in a finish enamel 
which, in turn, is on a priming enamel which surrounds a substrate. 


USES 


9345 (AD-A—024531) Operating report for radioisotopic 
thermoelectric tors of the U.S. Navy. Volume 9. Number 1. 
Report for 1 Oct 1974—31 Dec 1975. (Naval Nuclear Power Unit, 
Fort Belvoir, Va. (USA)). 31 Dec 1975. 106p. NTIS $5.50. 

The objective of the report give is to serve as a vehicle for 
the accumulation and dissemination of information concerning the 
application and operation of radioisotopic thermoelectric genera- 
tors (RTGs) within the Navy. Unless specifically identified as an 
engineering evaluation, items contained are presented as an impar- 
tial collection of facts, observations, and other information. 


HYDROGEN 


PRODUCTION 
REFER ALSO TO CITATION(S) 8952, 10154 


9346 Method for making hydrogen. Seitzer, W.H. (to Sun 
Ventures, Inc.). US Patent 3,979,505. 7 Sep 1976. Filed date 3 
Sep 1974. 4p. 

A process is claimed for manufacturing hydrogen by reduc- 
ing tin oxide in a reducing zone at about 1000° to about 1200°C 
with a reducing gas to form molten tin, feeding the molten tin as a 
spray into an oxidizer zone containing steam maintained at about 
400° to about 650°C and at about 1000 to about 2500 psig, 
whereby the reaction of the tin with the steam forms hydrogen and 
tin oxide, separating hydrogen product under pressure and 
recycling the tin oxide to the reducing zone. 5 claims, | drawing 
figure. 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 10638 


9347 Periodic variations of overvoltages for water electrolysis 
in acid solutions from cyclic voltametric studies. Miles, M.H.; 
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Thomason, M.A. (Middle Tennessee State Univ., Murfreesboro). J. 
Electrochem. Soc.; 123: No. 10, 1459-1461(Oct 1976). 

Cyclic voltammetry was used to determine the electrocata- 
lytic activities of 31 metals for the hydrogen and oxygen evolution 
reaction in 0.1M H,SO, at 80°C. For the hydrogen evolution reac- 
tion, properties of the metals such as electronic structures, work 
functions, and metal-hydrogen bond strengths tend to correlate 
with the observed electrocatalytic activities. The best elec- 
trocatalysts for the hydrogen evolution reaction in the order of 
decreasing catalytic activity are Pd greater than Pt approximately 
equal to Rh greater than Ir greater than Re greater than Os ap- 
proximately equal to Ru greater than Ni. For the oxygen evolution 
reaction, the order of catalytic activity is Ir approximately equal to 
Ru greater than Pd greater than Rh greater than Pt greater than 
Au greater than Nb. Most other metals undergo anodic corrosion 
and cannot be used for the evolution of oxygen in acid solutions. 
The potentials at which corrosion is observed are presented for 
these metals. 


PARTIAL OXIDATION PROCESSES 
REFER ALSO TO CITATION(S) 9090 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 10458 


TRANSPORT 
REFER ALSO TO CITATION(S) 10154 


9348 (N—75-26500/9ST) Potential structural material 
problems in a hydrogen energy system. Gray, H.R.; Nelson, H.G.,; 
Johnson, R.E.; Mcpherson, B.; Howard, F.S. (National Aeronautics 
and Space Administration, Cleveland, Ohio (USA). Lewis 
Research Center). Jun 1975. 29p. (NASA-TM-X—71752; 
E—8380). NTIS $3.75. 

Potential structural material problems that may be encoun- 
tered in the three components of a hydrogen energy system - 
production, transmission/storage, and utilization - were identified. 
Hydrogen embrittlement, corrosion, oxidation, and erosion may 
occur during the production of hydrogen. Hydrogen embrittlement 
is of major concern during both transmission and utilization of 
hydrogen. Specific materials research and development programs 
necessary to support a hydrogen energy system are described. 
(Author) (GRA) 


INDUSTRIAL AND COMMERCIAL USE 
REFER ALSO TO CITATION(S) 10304, 10869 


9349 Economic analysis of a proposed hydrogen fuel system 
for farm applications. Harris, F.W.; Johnson, G.L.; Harms, W.A.; 
Gooley, W.E. (Kansas State Univ., Manhattan). pp 4.1-4.21 of In 
Frontiers of power technology conference. Stillwater, OK; 
Oklahoma State Univ. (1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 

The results of this study show that the proposed farm 
hydrogen fuel system can be made economically viable in the fu- 
ture. In order for this to occur, the so-called ‘’projected technolo- 
gy’’ of the electrolytic process must be realized. Otherwise, the 
hydrogen storage requirements will be so great that it will be dif- 
ficult for the system to compete with other non-petroleum mobile 
fuels. 


PROPERTIES 


REFER ALSO TO CITATION(S) 10399, 10628 


OTHER SYNTHETIC AND NATURAL 
FUELS 


REFER ALSO TO CITATION(S) 8995, 8996, 8997 


OTHER SYNTHETIC AND NATURAL FUELS 


HYDROCARBON FUELS 


REFER ALSO TO CITATION(S) 8939, 8941, 8942, 9119, 9122, 
9386, 9399, 9403, 9427, 10180, 10186, 10194, 10200, 10201, 
10202, 10203, 10204, 10205, 10206, 10207, 10208, 10209, 
10210, 10211, 10212, 10213, 10265, 10266, 10270, 10579, 
10628, 10632, 11080 


9350 (CONF-750380—, pp 120-122) Light feed SG startup. 
Merriam, N.W. (Northern Illinois Gas Co., Aurora). 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

Northern Illinois Gas Company's ( NI-Gas) SG plant, located 
in Northeastern Illinois, consists of two identical units. Each is 
capable of producing 92 million cubic feet per day of supplemental 
gas using feedstock comprised of ethane, propane, butane, natural 
gasoline, and light naphtha. The plant was brought on stream in 
late 1974. It has been run at designed capacity and has demon- 
strated a thermal efficiency of 96 percent. Some of the high points 
of engineering, construction, and startup of that plant are 
presented. The plant uses British Gas Corporation’s CRG process. 
Process design was done by Woodall-Duckham. Bechtel did 
mechanical design and constructed the plant. 


9351 (CONF-750380—, pp 52-58) Enthalpy measurements 
on synthetic gas mixture. Eakin, B.E.; DeVaney, W.E.; Bailey, N.L. 
(P-V-T, Inc., Houston, TX). 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

Development and testing of a new calorimeter is described. 
Enthalpy measurements on three SG systems are reported. A 
proposed experimental program to complete measurements on 
present gases is discussed along with proposed water-methane mea- 
surements. 


9352 Conversion of refuse to energy. First international con- 
ference and technical exhibition held at Montreux, Switzerland, 
November 3—5, 1975. Piscataway, NJ; Institute of Electrical and 
Electronic Engineers, Inc. (1975). 634p. (In English and German). 
(CONF-751188—). $36.00. 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

The ninety-nine papers presented at the Conference are 
compiled. The topics discussed were refuse derived fuels, impact 
of recycling on energy content of refuse, social and institutional 
aspects, operational experience in the cost and performance of 
CRE (conversion of refuse to energy) plants, national or govern- 
ment involvement, pollution control, new methods of energy ex- 
traction from municipal wastes, city projects, combined sewage 
sludge and refuse systems, materials handling and processing, 
sewage sludge disposal systems, comparative economics, improve- 
ment of existing facilities, plants and projects, projects and 
processes, and plastic wastes. A separate abstract was prepared for 
each for ERDA Energy Research Abstracts (ERA); 35 of these are 
also included in Energy Abstracts for Policy Analysis (EAPA). 
(JSR) 


9353 Pyrolysis of domestic refuse with mineral recovery. 
Flanagan, B.J. (Oxy Metal Industries, Birmingham, Eng.). pp 220- 
225 of In Conversion of refuse to energy. Piscataway, NJ, Inst. of 
Electrical and Electronic Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The steps in the development of the Occidental Flash Pyrol- 
ysis Process are summarized. The properties of the oil produced 
are compared with those of No. 6 fuel oil. Combustion tests have 
shown that the pyrolytic oil or blends with No. 6 can be success- 
fully burned in a utility boiler. Of the four pyrolysis products (oil, 
char, gas, and water fraction) only the water fraction is discarded. 
All the gas and 2/3 of the char are reused in-house for drying and 
process heating. The San Diego demonstration plant is briefly 
described. The front-end of the unit is also being installed in a 
Bridgewater plant for preparation of refuse derived fuels to be 
fired in a coal-fired boiler. (JSR) 


9354 Conversion of municipal solid waste to a liquid fuel by 
pyrolysis. Levy, S.J. (U.S. Environmental Protection Agency, 
Washington, DC). pp 226-231 of In Conversion of refuse to ener- 
y. Piscataway, NJ; Inst. of Electrical and Electronic Engineers, 
c:. (1975). 
From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 
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See CONF-751188—. 

The San Diego County Demonstration plant, now under 
construction and scheduled to begin operating about August 1976, 
will recover at least 0.15 cubic meters of liquid fuel (equivalent in 
heating value to 0.1 cubic meters of No. 6 fuel oil) from each met- 
ric ton of municipal solid waste (36 gallons per short ton) using 
the Garrett flash pyrolysis system. This system employs a relatively 
complex fuel preparation process involving two stages of shredding 
and air classification. 


9355 Energetic utilization of the communal refuse on the ex- 

of Katowice Region. Pietka, J. (Reginal Association of Com- 
munal Economy, Katowice, Poland); Zielinski, J. pp 275-279 of In 
Conversion of refuse to energy. Piscataway, NJ; Inst. of Electrical 
and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Laboratory experiments being done in the Katowice region 
of Poland on the pyrolysis of solid municipal wastes, sewage 
sludge, agricultural wastes, used tires, and rubber conveyor belts 
are summarized. The results were promising enough that a pilot 
plant study is planned. The composition of the pyrolysis gas ob- 
tained from various types of refuse and their calorific values are 
given. Fuel oil was obtained from the tire and conveyor belt pyrol- 
ysis. (JSR) 


9356 Pyrolysis of sewage sludge and refuse combined. Kim- 
bough, W.C. (Rust Engineering Co., Birmingham, AL). pp 287- 
292 of In Conversion of refuse to energy. Piscataway, NJ; Inst. of 
Electrical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

This paper presents results of a study of the pyrolysis 
process applied to the simultaneous destruction of sewage sludge 
and municipal refuse. A full-scale plant is now in the engineering 
design phase; plant start-up is expected in 1979. The Metropolitan 
Waste Control Commission (MWCC) of Minneapolis-St. Paul, 
Minnesota, U.S.A., chose this process which offers the potential 
benefits of a product fuel gas of high quality, a fuel oil, and a char 
that can be used as solid fuel or with further processing can yield 
activated carbon. Bench and pilot studies were made of the pyroly- 
sis of refuse combined with sewage sludge in varying proportions. 
These results summarize the product distribution among fuel gas, 
fuel oil and tars, char, carbon and ash. The heats of combustion of 
the gas oil and carbon char are presented. Techniqyes for the 
separation of the ash from the char for carbon production are 
discussed. The scale-up to design size for the pyrolyzing unit is 
discussed, as well as the metallurgy for the pyrolyzér and gas 
cleaning sections. Techniques for separation of char, carbon, and 
ash are presented and the results of studies on the activation of the 
carbon are described. Levels of activation ranging from 235 square 
meters per gram to 690 square meters per gram were achieved. 
The results of the above studies were then applied to the design of 
the facility for the MWCC. This facility will process 2520 tons 
(2286 metric tons/day) of solid waste and 448 tons (406 metric 
tons/day) of dried sludge weekly at the Commission's Metropolitan 
Wastewater Treatment Plant in St. Paul, Minnesota. 


9357 Central waste processing with energy recovery in a com- 
bination plant. Rasch, R. pp 299-304 of In Conversion of refuse to 
energy. Piscataway, NJ; Inst. of Electrical and Electronic En- 
gineers, Inc. (1975). (In German) 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

An evaluation is made of the feasibility of a central 
processing plant for the production of methane by the Biogas or 
Bihugas methods using sewage sludge and municipal wastes as the 
feed material. The gas would be used both for in-plant needs and 
for power production or incinerator fuel. The use of a thin-layer 
evaporator for drying of the residue is discussed. (JSR) 


9358 Experiences with a pyrolysis plant for municipal and in- 
dustrial refuse. Willerup, O.H. (Pollution Control Ltd., 
Copenhagen). pp 325-330 of In Conversion of refuse to energy. 
el NJ; Inst. of Electrical and Electronic Engineers, Inc. 
( ). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The Destrugas process, a pyrolytic process with indirect 
pegs Bed the pyrolysis chamber, has been successfully tested in 
pilot plant operation for more than 10,000 hrs with many different 
types of munici 





products are 


and industrial wastes. The only 
char and a pyrolysis gas. In pilot plant operation this gas has been 
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used for in-plant heating purposes and the rest flared. However it 
can be used as auxiliary fuel for oil or coke boilers without much 
change in the boiler construction. The air pollution resulting is 
quite small because the pyrolysis gas is wet scrubbed to remove 
dust and impurities, primarily SO, and HCl. There is no waste 
water. The process is under commercialization in West Germany 
and Japan. 


9359 Solid waste tion. Tolman, R. (ENRECON, In- 
corp., Denver). pp 337-342 of In Conversion of refuse to energy. 
Piscataway, NJ; Inst. of Electrical and Electronic Engineers, Inc. 
(1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The results of pilot plant testing of the fluidized bed refuse 
gasification system are reported. The process uses a wide variety of 
feed materials, including refuse, coal, waste organic liquids, and oil 
shale, to produce a clean-burning fuel gas. Air is used for the 
gasification and the use of catalysts provides a thermal efficiency 
of over 75 percent. A demonstration plant is planned which, it is 
claimed, is expected to require about 2 1/2 years for coal and oil 
shale commercialization. (JSR) 


9360 Fluidized bed pyrolysis and oil recovery process of mu- 
nicipal solid wastes. Hirato, M.; Saito, Y.; Komuro, T.; Shimada, 
K.; Sakai, H.; Nishimoto, Y. (Hitachi Research Lab., Ltd., Japan). 

p 349-353 of In Conversion of refuse to energy. Piscataway, NJ; 
Inst. of Electrical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Results from bench-scale, midget plant, and pilot plant stu- 
dies on the recovery of fuel oil, fuel gas, and charcoal from simu- 
lated municipal wastes consisting of papers, wood chips, and 
plastics are reported. The results showed that the yields were a 
function of waste composition, with oil yield increasing and gas 
and charcoal yield decreasing with increasing plastic content. A 
typical heat balance curve shows that the heat loss is the lowest at 
the lowest possible pyrolysis temperature of about 300°C. (JSR) 


9361 East Bay solid waste energy conversion system. Snyder, 
N.W.; Brehany, J.J.; Mitchell, R.E. (Ralph M. Parsons Co., 
Pasadena, CA). pp 428-433 of In Conversion of refuse to energy. 
Piscataway, NJ; Inst. of Electrical and Electronic Engineers, Inc. 
(1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

In a study for the East Bay Municipal Utility District, 
Oakland, California, the technical and economic feasibility of con- 
verting a mixture of municipal solid wastes, sewage sludge, and 
shredded combustible auto waste into a syngas using the Union 
Carbide pyrolysis process (PUROX) was determined. Engineering 
and financial aspects of the practical utilization of the syngas for 
direct generation of electrical power, direct delivery to multiple 
customers for a low-Btu gas, upgrading to methane to meet 
pipeline gas specifications, and conversion to methanol are 
discussed. (JSR) 


9362 Researches on the conversion of wastes to 
energy at the University of the Philippines. Cruz, 1.E.; Festin, T.F. 
pp 507-512 of In Conversion of refuse to energy. Piscataway, NJ; 
nst. of Electrical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Results obtained in three areas of study are summarized: 
production of charcoal and activated carbon, producer gas manu- 
facture, and conversion of coco gas (fuel gas from coir dust pyrol- 
ysis) to methanol. The use of indigenous materials was emphasized 
in the studies. (JSR) 


9363 Resources recovery by pyrolysis of waste tires. Takamu- 
ra, A.; Inoue, K.; Sakai, T. (Kobe Steel, Ltd., Japan). pp 532-537 
of In Conversion of refuse to energy. Piscataway, NJ; Inst. of Elec- 
trical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

A new pyrolysis process has been developed not only to 
dispose waste tires but also to recover useful materials such as oil, 
char and gas. It is shown that this oil can be used as fuel or 
process oil for rubber compounding, and that char can be used as 
carbon black for rubber reinforcement or as a raw material of ac- 
tive carbon suitable for waste water treatment. 
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9364 Development of process of fuel by thermal 
decomposition of waste plastics. Matsumoto, K.; Kurisu, S.; 
Oyamoto, T. (Mitsubishi Heavy Industries, Ltd., Tokyo). pp 538- 
543 of In Conversion of refuse to energy. Piscataway, NJ; Inst. of 
Electrical and Electronic Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

A pyrolysis process for the recovery of liquid and gaseous 
fuels from plastics is described. It is suitable for polyethylene, 
polypropylene, polystyrene, and polyvinyl chloride or mixtures of 
these plastics. The plastics are crushed, melted at 300°C and held 
there until volatilization of the Cl, and then fed into the pyrolysis 
chamber. The Cl is recovered as HCl. A more accurate control of 
the pyrolysis products is obtained when only one plastic is used in- 
stead of a mixture. The heat for the process is obtained by using 
some of the reaction products. The results obtained with pilot 
plant tests of the process are tabulated and indicate that a plant 
processing 20 t/day for industrial plastic waste and 50 t/day for 
couaiiod plastic waste would be economic in Japan. (JSR) 


9365 Conversion of waste polymer to fuel oil. Kitaoka, Y.; 
Sueyoshi, H. (Mitsui Shipbuilding and Engineering Co., Ltd., 
Ichihara, Japan). pp 555-560 of In Conversion of refuse to energy. 
—-* NJ; Inst. of Electrical and Electronic Engineers, Inc. 
( ). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. ; 

In the production of polyethylene (PE), some of the PE 
does not have a sufficiently high degree of polymerization and is a 
waste product. Bench-scale studies were made to determine the 
feasibility of pyrolyzing it to a fuel oil. These led to the design and 
operation of an industrial scale plant. The research results, the 
design of the plant, and the economic evaluation of its four-year 
Operation are summarized. (JSR) 


9366 Thermal and steam cracking of waste plastics. Tsutsumi, 
S. (Osaka Univ., Suita, Japan). pp 567-572 of In Conversion of 
refuse to energy. Piscataway, NJ; Inst. of Electrical and Electronic 
Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Preliminary studies on the pyrolysis of plastics to a fuel oil 
using heat, microwaves, and steam cracking are reported. The ex- 
tension of these results to the pilot plant stage and then to a plant 
with a 3 t/day capacity is also described. The major problems, 
primarily the formation of carbon deposits, are discussed. (JSR) 


9367 Dev tt of conversion of refuse to energy innova- 
tion in Britain. Schomburgk, I.C. (National Research Development 
Corp., London). pp 616-623 of In Conversion of refuse to energy. 
a NJ; Inst. of Electrical and Electronic Engineers, Inc. 
(1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. F 

Four aspects of the British scene are reviewed, namely: (1) 
the influence of national factors on refuse disposal; (2) the 
development of energy recovery technology and recent innova- 
tions; (3) the influence of paper recovery technology on energy 
recovery schemes; and (4) the role of the Gover t-funded Na- 
tional Research Development Corporation with reference to its in- 
volvement in three specific examples of new technology—fluidized 
combustion, liquid-waste incineration, and the Warren Springs 
Laboratory pyrolysis process. The emphasis is on domestic and 
commercial refuse but brief mention is made of sewage and some 
organic wastes. 





9368 Energy recovery from solid waste using the Union Car- 
bide PUROX System. Donegan, T.A. (Union Carbide Corp., Tar- 
. NY). pp 118-123 of In Energy for the environment. Rolin- 
i, E.J. (ed.). Bayeon, OH; American Inst. of Chemical Engineers 
(1975). 
From 3. national conference on energy and environment, 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 
See CONF-7509130—. 
The PUROX system uses oxygen, instead of air to produce 
ie pe incineration and pyrolysis of all t of refuse. 
only products formed are a compact sterile ue and a fuel 


gas valuable as a clean-burning source of energy. In addition the 

m eliminates pollutant emissions to the atmosphere, has the 
flexibility to handle all forms and types of refuse, and has 
economically attractive installation and operating costs. A descrip- 
tion is given of the system which includes materials recovery. The 
economics as determined from pilot plant operation are con- 


OTHER SYNTHETIC AND NATURAL FUELS 965 


sont The use of an on-site oxygen supply is recommended. 
(JSR) 


9369 Scrap tires: a useful waste. Ctvrtnicek, T.E.; Search, 
W.J.; Blodgett, C.R. (Monsanto Research Corp., Dayton, OH). pp 
133-142 of In Energy for the euvisnnigen, title i, E.J. (ed.). 
Dayton, OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Several alternatives are available for the ultimate disposal of 
waste tires, which will yield useful resources, recycle some impor- 
tant resources, and yield energy in the form of fuel oil or gas from 
pyrolysis or steam generation from incineration. The technical 
feasibilities of various scrap tire processing alternatives are 
discussed with emphasis on scrap tire reuse and conversion to an 
energy source or useful material. The economics of several 
disposal systems are evaluated. (JSR) 


9370 Garrett oil-from-waste process and resource recovery 
system. Titlow, E.T.; McCartney, J.K. (Garrett Research and 
Development Co., LaVerne, CA). pp 192-198 of In Energy for the 
environment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. of 
Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

The flash pyrolysis process consists of two subsystems: feed 
preparation including recovery of metals and glass and pyrolysis 
with the recovery of a fuel oil roughly comparable to No. 6 fuel 
oil, but with several significant variations such as chemical com- 
position, viscosity, and density. The process is described in detail 
and its economics are considered. Only the front end of the 
process, which produces a dry fibrous solid fuel, is commercially 
available. The economics of a system using only this portion of the 
total system are also reported. (JSR) 


9371 Torrox: a system for recovery of energy from solid 
waste. Page, F.J. (Carborundum Environmental Systems, Inc., - 
Niagara Falls, NY). pp 199-204 of In Energy for the environment. 
Rolinski, E.J. (ed.). Dayton, OH; American Inst. of Chemical En- 
gineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

The Thorrax system is a slagging pyrolysis process which 
recovers the energy contained in solid waste and converts it to a 
usable fuel. The pilot plant study of the system produced a pyroly- 
sis gas of 150 to 200 Btu/ft*, which was combusted on-site with 
heat recovery by a waste heat boiler. The system, the combustion 
characteristics of the fuel, and possible applications of the fuel are 
discussed. Studies have shown that the fuel is suitable as a base 
load fuel or as a supplementary fuel for large boiler applications. 
(JSR) 


9372 From biodung to biogas: historical review of 

. Tietjen, C. (Forschungsanstalt fuer Landwirtschaft, 
Braunschweig-Voelkenrode, Ger.). pp 247-259 of In Energy, 
agriculture, and waste management. Jewell, W.J. (ed.). Ann Arbor, 
MI; Ann Arbor Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The early history of the experimentation, production, and 
utilization of marsh gas, manure gas, and sludge gas is reviewed. 
Experimental work on manure gas showed that, on a single-farm 
base, the venture was economical. Municipalities treated sewage in 
a heated digester, which accelerated the fermentation process, im- 
proved the treatment efficiency, reduced the retention time, and 
thus the digester volume requirement. The increase in release of 
sewage gas by heating was regarded only as a valuable by-product 
until the next energy shortage that occurred during World War II. 
In the meantime, knowledge of methane bacteria microbiology was 
developing. This knowledge helps to improve the process of 
manure fermentation. The experimental work could be based on 
knowledge of the formation of methane by bacteria being done in 
the U.S., France, and North Africa; work in West Germany and 
East Germany is also described. Descriptions are given of 

esses to not only utilize manure for gas but also for fertilizer. 
Biogas process development in India is briefly summarized. It is 
concluded that methane be obtained from manure as an important 
by-product, since the manure has to be treated anyway. (MCW) 


9373 Radiative energy transfer from turbulent diffusion 
flames. Markstein, G.H. (Factory Mutual Research Corp., Nor- 
wood, MA). Combust. Flame; 27: No. 1, 51-63(Aug 1976). 
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Transmittance and radiance measurements have been per- 
formed on turbulent ethane and propane flames by a flame array 
method that had been applied previously to arrays of laminar 
flames. The results showed that turbulent flames cannot be re- 
garded simply as laminar flames of increased optical depth. Graphs 
of absorptance vs. radiance for the turbulent flames were shifted 
towards increased absorptance in comparison with the correspond- 
ing laminar-flame data. As one consequence of this shift, radiance 
values extrapolated to infinite number of flames, N/sub x/, were 
reduced by a factor of 0.71 for ethane and 0.79 for propane with 
respect to those for laminar flames. Moreover, at fuel flow rates of 
120 cm*/s for each turbulent flame and of 4.5 cm*/s for each 
laminar flame, the transmittance of an array of n turbulent ethane 
flames equaled that of about 2.6 n laminar ethane flames, while 
their radiance equaled that of only about 1.4n laminar flames. The 
corresponding ratios were 2.1 and 1.2, respectively, with propane 
flames. Measurements of total radiative power of single turbulent 
propane flames showed that within the fuel flow range of 70 to 
316 cm*/s constant fraction chi of the total rate of heat release is 
emitted as radiation. The value of chi was about .21 for several 
burner nozzle geometries and about .25 for a 20 mm i.d. straight- 
tube burner. Effects of fuel flow rate and of flame spacing on 
radiative properties have been explored, and power-law relation- 
ships linking fuel flow rate, flame dimensions and radiative proper- 
ties are proposed. 


9374 Processes for the production of th taining 
gases. Staege, H.; Goeke, E. (to Krupp-Koppers GmbH). US 
Patent 3,973,923. 10 Aug 1976. Priority date 30 Nov 1973, Ger- 
man, Federal Republic of (F.R. Germany). 8p. 

A process is claimed for the production of a gas having a 
methane content between 40 and 99 percent by volume from a gas 
mixture which contains hydrogen, carbon dioxide, and at least 20 
percent by weight of carbon monoxide which comprises the follow- 
ing steps: (a) humidifying the gas mixture by mixing water vapor 
therewith, (b) subjecting the humidified gas mixture to a partial 
catalytic conversion so as to reduce its content of carbon monox- 
ide to between 10 and 20 percent by volume, (c) desulfurizing the 
partially converted gas mixture, (d) subjecting the desulfurized gas 
mixture to a first catalytic methanation step, (e) cooling and dehu- 
midifying the resulting gas mixture, (f) reheating the said cooled 
and dehumidified gas mixture and subjecting it to a second cata- 
lytic methanation step, and (g) cooling and scrubbing the resulting 
gas mixture to remove carbon dioxide therefrom. The heat 
released in the conversion step b and the methanation steps d and 
f being used to supply heat to the warm-water cycle in the process 
and generate additional amounts of steam, and the water formed 
during the methanation steps d and f being used to supply the 
water that is required in the conversion step b. 


9375 Process for producing a natural gas substitute. Gent, 
C.W. (to Imperial Chemical Industries Ltd.). US Patent 3,975,169. 
17 Aug 1976. Priority date 26 Jan 1976, United Kingdom of Great 
Britain and Northern Ireland (UK). 12p. 

Methane is produced by reacting a feed gas containing car- 
bon oxides and hydrogen catalytically at an outlet temperature in 
the range 250—450°C in heat exchange with boiling water generat- 
ing steam at high pressure or in co-current heat exchange with 
cool feed gas, whereby heat is continuously removed from the 
process. By operating such a process in conjunction with a process 
of reacting hydrocarbons of higher molecular weight than methane 
= steam a natural gas substitute can be produced very economi- 
cally. 


9376 Purification process for coal gas methanation. Dew, J.N.; 
Casad, B.M.; Harlacher, E.A.; Kleinpeter, J.A. (to Continental Oil 
Co.). US Patent 3,977,843. 31 Aug 1976. Filed date 5 Dec 1975. 


4p. 

An improved method for removing sulfur compounds during 
coal gas methanation comprises removing essentially all carbon 
dioxide and hydrogen sulfide from synthesis gas, then adding car- 
bon dioxide containing lower levels of sulfur back to the gas 
stream before feeding the mixture to a desulfurization reactor. 
Carbon dioxide, at levels above about 12 percent, will prevent high 
temperature methanation runaways in the hydrodesulfurization 
reactor, where a stream consisting essentially of hydrogen sulfide 
and methanation materials is produced, the lower level of 
hydrogen sulfide produced being removed by conventional 
methods before proceeding to methanation units. The carbon diox- 
ide can be supplied either from an outside source or can be ob- 
tained from the synthetic natural gas after methanation. 4 claims, 
no drawings. 


9377 Fluidized bed carbonization. Pyle, O. (to The Kingsford 
Top ). US Patent 3,977,947. 31 Aug 1976. Filed date 25 May 1973. 
10p. 
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A continuous process is described whereby particulate 
woody materials are carbonized in a fluidized bed to form solid 
and gaseous fuel. The process includes injecting particulate woody 
materials, on a continuous basis, into a fluidized bed of previously 
carbonized material. Off-gas from carbonization with entrained 
charcoal fines is continuously removed from above the bed, and 
coarse charcoal is continuously removed from the surface of the 
bed. If desired, a high ash, coarse fraction may also be continu- 
ously removed from immediately above the bed grid. The off-gas 
and entrained fine charcoal are separated in a cyclone system, and 
the charcoal fines with the coarse charcoal fraction from the bed 
surface are collected for use as solid fuel. Off-gas from the separa- 
tor may be scrubbed, if desired, or utilized directly as an enriched 
gaseous fuel. Alternate embodiments of the apparatus of this in- 
vention include an oval-shaped bed, or a toroidal bed with a plu- 
rality of feeders disposed at preselected positions extending into 
the bed to maximize the efficiency of the bed. 11 claims, 3 draw- 
ing figures. 


9378 Process for manufacturing hydrocarbons. Butter, S.A. 
(to Mobil Oil Corp.). US Patent 3,979,472. 7 Sep 1976. Filed date 
28 Mar 1975. 10p. 

A catalytic process, employing a novel catalyst, for convert- 
ing lower monohydric alcohols and their ethers, especially 
methanol and dimethyl ether, to a hydrocarbon mixture mostly 
ethylene, propylene and mononuclear aromatics is claimed. The 
novel catalyst is a composite of antimony oxide and a crystalline 
aluminosilicate zeolite such as ZSM-S. 11 claims, no drawings. 


9379 Gasification McMahon, J.F. (to Foster Wheeler 
Energy Corp.). US Patent 3,980,451. 14 Sep 1976. Filed date 21 
Apr 1975. 6p. 

A process for the gasification of carbonaceous materials to 
produce a high Btu gaseous product is disclosed. The process in- 
cludes the partial oxidation of a fluid hydrocarbon to produce a 
gaseous mixture of carbon monoxide and hydrogen, followed by 
contacting the gaseous mixture with a relatively cool, finely di- 
vided carbonaceous solid material. The resulting gas-solid mixture 
is then passed along with a carbonaceous feed into a high velocity 
transfer line reactor furnace, and the solid material is removed 
from the gas-solid mixture which emerges from the reactor fur- 
nace. The present invention is particularly well suited for the 
hydrogasification of high boiling, carbon-rich feedstocks such as 
reduced crude oils. 


PROPERTIES 


REFER ALSO TO CITATION(S) 8902 


PREPARATION 
REFER ALSO TO CITATION(S) 10154 


PREPARATION FROM WASTES OR BIOMASS 


9380 (BNWL-SA—5681) Analysis of oil products obtained 
from cellulose at high temperature and pressure. Wiggins, D.J.; 
Demmitt, T.F. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). 1976. Contract E(45-1)-1830. 31p. (CONF-760661—2). 
Dep. NTIS $4.00. 

From Rocky Mountain regional meeting of the American 
Chemical Society; Laramie, Wyoming, United States of America 
(USA) (17 Jun 1976). 

Research on determining the fundamental mechanism for 
the conversion of cellulose into liquid fuels is reported. A syste- 
matic investigation is being made of the conversion of cellulose, 
components of cellulose, such as cellobiose and glucose, and struc- 
turally altered cellulose to oil in the presence of a variety of addi- 
tives. An attempt is being made to elucidate the reaction 
mechanism by identifying the reaction products. The emphasis of 
the present report is the identification of the reaction products 
which are produced when cellulose is exposed to high temperature 
and pressure in the presence of an additive. (JSR) 


9381 (COO—2917-1) Biological conversion of biomass to 
methane. Quarterly progress report, June 1—August 30, 1976. 
Pfeffer, J.T. (Illinois Univ., Urbana (USA). Dept. of Civil Eh- 
gineering). Sep 1976. Contract E(11-1)-2917. 3p. Dep. NTIS 


$3.50 

Two contract modifications (one to study the effect of reac- 
tor design on bioconversion efficiency and the other to study the 
effects of variable s mixing) are reported. All : has 
now been obtained, but installation is not complete. (JSR) 
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9382 (COO—2983-1) Energy and protein production from 
mill wastes. Progress report, June 15, 1976—September 15, 
1976. Jurgensen, M.F.; Patton, J.T. (Michigan Technological 
Univ., Houghton (USA)). Sep 1976. Contract E(11-1)-2983. Sp. 
Dep. NTIS $3.50. 
The first three months of this project were devoted to ob- 
taining the required staff and equipment to execute the pi 
plan. All major pieces of equipment were ordered, have been 
received and installed. Shake down experiments indicate that the 
equipment is operable. 


ALCOHOL FUELS 
REFER ALSO TO CITATION(S) 8967 


9383 (NP—21121) Methanol from natural gas for engine 
fuel. Report No. 5. Rees, I.F.; Judd, B.T.; Walker, B.V. (New Zea- 
land Energy Research and Development Committee, Auckland). 
Jan 1976. 23p. Dep. NTIS (US Sales Only) $3.50. 

Well established technology exists for the production of 
methanol from natural gas by modern low pressure processes. 
Methanol production by a high pressure process advantageously 
co-produces higher alcohols but few details of the technology and 
economics of this approach are available. The discussion in this re- 
port on high pressure methanol (methanol fuel) is tentative. 
Economic analysis of low pressure methanol synthesis indicates 
that methanol can be produced at a cost in the range 50 to 
$70/ton (20 to 25 cents/gal) depending on production level, 
discount rates, and assumed plant life. Capital investment would be 
of the order of $28 million for a production of 330,000 ton/year. 
This production rate would allow 15% of the estimated gasoline 
demand in 1990 to be substituted by methanol. A 15% 
methanol/gasoline blend would not appear to have any detrimental 
effects when used in the high compression engines typically found 
in New Zealand. Indeed, environmental gains due to reduced ex- 
haust emissions can be anticipated. Complete replacement of 
gasoline by methanol would require engine modifications for 
satisfactory performance. Current knowledge of gas reserves in- 
dicates that only selective fleet use could be considered. The major 
technical problem of producing stable methanol/gasoline blends 
economically has not been satisfactorily resolved although overseas 
research has suggested that a number of blending agents, particu- 
larly the higher alcohols, may be used. 


9384 (N—75-26150/3ST) Process for the production of 
highly pure methanol fuels with castor oil content. Kapavik, L.; 
Weigner, J. Jul 1975. Translation of Czechoslovak Patent Specifi- 
cation No. 144,460 (15 Dec 1967). (NASA-TT-F—16447). 3p. 
NTIS $3.25. 


A more rapid process for preparing technically pure 
methanol fuels with castor oil content for use in airplane models is 
described. This new process accelerates the separation of the 
hydroxystearic acids in the equilibrium concentration and 
eliminates the fine flakes which clog engine fuel filters as they 
precipitate out. The formed precipitate is separated out, and the 


solution concentration is adjus to 20 to 30 volume parts of 
castor oil in 100 volume parts of fuel. (Author) (GRA) 


9385 Fuel paste and process for its production. Siegrist, W. 
(to Lonza Ltd.). US Patent 3,964,880. 22 Jun 1976. Priority date 
16 Jul 1974, Switzerland. 6p. 

A fuel paste is claimed which includes ethanol, an ethanol- 
soluble thickening agent and an inorganic fuel carrier mixture of 
silicon dioxide and (i) an oxide of silicon, other than silicon diox- 
ide, (ii) an oxide of titanium, (iii) an oxide of zirconium, (iv) an 
oxide of aluminium, (v) a carbonate of an alkali metal, (vi) a car- 
bonate of an alkaline earth metal, (vii) a hydroxide of an alkali 
metal, (viii) a hydroxide of an alkaline earth metal or (ix) a com- 
bination of two or more members of (i) to (viii). The fuel paste is 
non-thixotropic and is soft and plastic. The fuel paste has a 
number of other advantages. A process of preparing the fuel paste 
is given. 13 claims, no drawings. 


PREPARATION 


REFER ALSO TO CITATION(S) 10193 


SOLID WASTE FUELS 


REFER ALSO TO CITATION(S) 8985, 9037, 9352, 9367, 9369, 
9370, 10265, 10266, 10267, 10268, 10273, 10857, 10859, 10860, 
10861, 10862, 10864, 11120, 11121 
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9386 Sampling, characterization, and assessment of solid 
wastes as a fuel. Kirov, N.Y. (Univ. of New South Wales, Sydney). 
pp !-6 of In Conversion of refuse to energy. Piscataway, NJ; Inst. 
of Electrical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Regular sampling surveys and systematic analyses of solid 
wastes to evaluate current and future trends of the quantities, com- 
position, and of the physical, chemical, combustion, and fouling 
characteristics of solid wastes are essential prerequisites for the 
successful conversion of refuse to energy. Procedures and charac- 
terization parameters are discussed. 


9387 St. Louis refuse fuel demonstration plant: Technical and 
economic performance. Bendersky, D. (Midwest Research Inst., 
Kansas City, MO); Shannon, L.J.; Gorman, P.G.; Park, W.R.; Hol- 
loway, J.R. pp 7-13 of In Conversion of refuse to energy. 
— NJ; Inst. of Electrical and Electronic Engineers, Inc. 
( ). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

This paper describes the St. Louis refuse fuel demonstration 
plant, and summarizes its technical and economic performance 
over a 3-year test period. Included are descriptions of the fuel 
preparation process and the power plant facilities, production and 
yield data, the characteristics of the refuse fuel, equipment per- 
formance and costs. 


9388 Production of Eco-Fuel-II from municipal solid waste: 
CEA/ADL process. Beningson, R.M.; Rogers, K.J.; Lamb, T.J.; 
Nadkarni, R.M. pp 14-21 of In Conversion of refuse to energy. 
Piscataway, NJ; Inst. of Electrical and Electronic Engineers, Inc. 
(1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

A process producing a fine powdered fuel from municipal 
wastes with maximization of resource recovery is described. The 
process uses a ball mill for size reduction of the solid waste to 
which chemicals have been added to aid size reduction. The fuel 
produced is a fine, dry, free-flowing powder which can be used 
directly in a conventional pulverized coal burner, briquetted to 
form a solid fuel, or slurried in residual oil. The fuel can also be 
used in pyrolysis processes to produce gaseous or liquid products 
or as the feed for anaerobic biosynthesis of methane. (JSR) 


9389 Preparation and use of refuse derived fuels in industrial 
scale a tions. Rigo, H.G. (Systems Tech. Corp., Dayton, OH); 
Hathaway, S.A.; Hildebrand, F.C. pp 22-27 of In Conversion of 
refuse to energy. Piscataway, NJ; Inst. of Electrical and Electronic 
Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Engineering data and criteria from feasibility studies and 
tests at 14 military and 3 civilian locations covering the prepara- 
tion and use of refuse as a fuel in package incinerator-boiler com- 
binations and boilers smaller than 10 MW are presented. 


9390 Influence of separate collection on calorific power of 
urban solid wastes. Naveau, H.P.; Binot, R. (Univ. Catholique de 
Louvain, Belgium). pp 56-60 of In Conversion of refuse to energy. 
Piscataway, NJ; Inst. of Electrical and Electronic Engineers, Inc. 
(1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Recycling through separate collection of some classes of 
urban solid wastes is certainly considered as one of the ways of 
recovering resources while alleviating the problem of disposal of 
these wastes. However, in cities or districts which are equipped 
with an incinerator or are planning one, the question will arise of 
the influence that the withdrawal of materials may have on the 
performance of the incinerator. The present report examines the 
modification of calorific value that can be expected if separate col- 
lection of papers, glass and plastics is organized in a semi-rural 
area of 112,000 inhabitants around Wavre at the south outskirts of 
Brussels. 


9391 Separate collection of household refuse in Tokyo. Shiga, 
M. (Tokyo Metropolitan Government). pp 61-66 of In Conversion 
of refuse to energy. Piscataway, NJ; Inst. of Electrical and Elec- 
tronic Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 
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Because of serious environmental problems encountered in 
the collection, incineration, and landfill programs for municipal 
wastes in Tokyo, a system of separate collection of combustibles, 

lastics and rubber, and noncombustibles was initiated in 1971. 
The environmental problems leading to this decision, the current 
status of the program, and future projections are summarized. As a 
result of the separate collection, the secondary pollution from in- 
cineration plants has been abated and the heat from the incinera- 
tors is now being used for the production of electricity and heat- 
ing. It is planned in the near future to build materials recovery into 
the system as the recycling technology becomes more advanced. 
(JSR) 


9392 Urban—rural environmental combination program. 
Azegami, M.; Suzuki, S. (PRAND Corp. Ltd., Tokyo). pp 73-78 of 
In Conversion of refuse to energy. Piscataway, NJ; Inst. of Electri- 
cal and Electronic Engineers, Inc. (1975). 2 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

A system under development in Japan for the total manage- 
ment of all municipal, industrial, and agricultural wastes in a medi- 
um-sized city with its agricultural, commercial, and manufacturing- 
industrial proportions close to that of the national mean is out- 
lined. The system is designed to maximize energy and materials 
recovery in an environmentally sound fashion. The use of heat 
from the combustion of the high-calorie wastes for the generation 
of hot water for greenhouses or steam for heating or industrial pur- 
poses is an integral part of the system. Low-calorie wastes, dry 
manure, and sewage sludge are converted to compost and used on 
farms as a soil improver. (JSR) 


9393 Power generation at the Harvard Medical Complex 
using solid waste. Geiringer, S.L. (Paul L. Geiringer and As- 
sociates, New York). pp 85-90 of In Conversion of refuse to ener- 
gy. Piscataway, NJ; Inst. of Electrical and Electronic Engineers, 
Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The Harvard Medical Center is comprised of ten hospitals, 
including such well known facilities as Beth Israel Hospital, Chil- 
dren’s Hospital, Peter Bent Brigham and the Harvard Medical 
Center. At the turn of the century when the Harvard Medical 
School first began operation in the Brookline area it built its own 
central heating and power generation plant. As additional hospitals 
entered the area, the central power facility was enlarged to serve 
their needs also. At this time the original central plant supplies 
steam, chilled water, and some emergency power (1000 kw). The 
entire medical complex is undergoing significant enlargement and 
will, therefore, require substantial increases in energy. The existing 
central plant cannot be enlarged to meet these needs and it has, 
therefore, been decided to construct a new facility capable not 
only of furnishing steam, chilled water, and electricity, but also 
capable of incinerating all of the hospital generated solid waste. 
Since the hospitals are located in an urban area, one of the key 
requirements for the incineration system is that complete burn-out 
is achieved. The power plant that has evolved is exceptional in its 
fuel economy and generates electricity with a net heat rate of ap- 
proximately 5200 Btu per kwh. This heat rate is less than half that 
of Boston Edison Company (the local electric utility) and results in 
a 10,000,000 gallon per year fuel saving. 


9394 Status of waste incineration plants with heat recovery in 
the German Federal Republic. Barniske, L.; Schenkel, W. 
(Umweltbundesamt, Berlin). pp 91-96 of In Conversion of refuse 
to energy. Piscataway, NJ; Inst. of Electrical and Electronic En- 
gineers, Inc. (1975). (In German) 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The increase in the number of waste incineration units from 
2 in 1960 to an estimated 100 in 1977 and the reasons for the in- 
creased incineration of wastes rather than the use of sanitary land- 
fills are discussed. Of the plants built since 1970, almost all incor- 
porated heat utilization by steam generation for heating or industry 
or for power generation. The larger plants included ferrous metal 
recovery and/or slag utilization. The energy balance of these plants 
is evaluated and their thermal efficiencies compared with other 
USR) The cost-profit balance of incinerator units is discussed. 


9395 Refuse incineration with heat recovery: typical 

and practical experience. Martn, W.J.; Weiand, H. (Josef Martin 
Feuerungsbau GmbH, Munich). pp 97-104 of In Conversion of 
refuse to energy. Piscataway, NJ; Inst. of Electrical and Electronic 
Engineers, Inc. (1975). 
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From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

In many communities domestic refuse has today attained a 
calorific value which is equal to that of raw lignite and it may even 
exceed it sometimes. The refuse quantity produced in these com- 
munities is high enough to generate a significant percentage of its 
total energy demand. The present paper first deals with typical 
steam a schemes of refuse incineration plants, then with the 
theoretically utilizable heat quantity contained in the annual per 
capita refuse production, and finally with energy ow from refuse 
incineration in Paris, Munich, Vienna, and Karo-Henivill. 


9396 Combination of incineration and electricity generation. 
Mutke, R. (Vereinigte Kesselwerke AG, Dusseldorf). pp 105-112 
of In Conversion of refuse to energy. Piscataway, NJ; Inst. of Elec- 
trical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Almost all the refuse incineration plants built in West Ger- 
many produce steam for heating and/or power generation. Four 
typical solutions to the problems of an economic design for power 
generation from refuse (refuse power plant, combination of in- 
cineration plants with existing power plants, conversion of existing 
power plants to refuse firing, and combination of refuse incinera- 
tion with power boilers of large capacity) are illustrated with plant 
designs. The four types of power generation are compared with 
each other. It is concluded that the combination of refuse incinera- 
tion serving as feedwater heater for a 600-MW power plant is the 
most economical method of combined waste disposal and power 
generation. (JSR) 


9397 Waste power plant in Zuercher—Oberland: operating 
experiences and their significance for the second tion. Kuehn, 
F. (F. Kuehn Gebrueder Sulzer AG, Winterthur, Switzerland). pp 
113-118 of In Conversion of refuse to energy. Piscataway, NJ; Inst. 
of Electrical and Electronic Engineers, Inc. (1975). (In German) 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The design parameters of the Kezo refuse power plant are 
tabulated and the operational experience since its start-up in 1970 
is summarized. On the basis of the operational experiences specific 
suggestions are made for modifications in the superheater and the 
boiler. (JSR) 


9398 Characteristics of the refuse incineration plant 
"'Stellinger Moor’’ (MVA II) in Hamburg. Wienbeck, U. (Ulrich 
Weinbeck, Hamburg). pp 119-124 of In Conversion of refuse to 
energy. Piscataway, NJ; Inst. of Electrical and Electronic En- 
gineers, Inc. (1975). (In German) 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The engineering considerations in the design of the Ham- 
burg incinerator were outlined. One of the most important factors 
was the control of emissions, and measurements show that the 
fluoride and SO, emissions are significantly under permissible 
values, but the chloride values partially exceed permissible levels. 
Power production levels and the balance sheet for costs and profits 
are given. (JSR) 


9399 Status paper on conversion of solid waste to energy on 
the North American Continent. Aivarez, R.J. (Hofstra Univ., 
Hempstead, NY). pp 130-135 of In Conversion of refuse to ener- 

. Piscataway, NJ; Inst. of Electrical and Electronic Engineers, 
Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

An in-depth study of the status of the generation of energy 
from municipal t solid waste in North America is presented 
based upon a 1975 survey conducted with assistance from the 
Operations Committee, Solid Waste Processing Division, ASME. 
The paper demonstrates that not only is energy being produced 
from solid waste, but that it is also being utilized and sold. The 
design capacity, year of startup, and information on principal 
equipment is presented for each facility. Information on steam 
—— and resource recovery and economic data are tabu- 
ated. The information presented is the latest available at the time 
and is more reliable than that presented previously. 


9400 Parameters of refuse fired steam 
generators for central and cooling in Canada. Bremner, 
R.M.; Fraser, A.; Turton, A.G.; Sexsmith, D.P. pp 157-163 of In 
Conversion of refuse to energy. Piscataway, NJ; Inst. of Electrical 
and Electronic Engineers, Inc. (1975). 
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From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Studies made for Toronto on district heating and for the 
National Capital Commission on a long-term waste management 
plan both recommended, among other things, the construction of a 
refuse fired steam generating facility. The parameters considered 
to be applicable to any city or government unit studying these 
problems are heat demand characteristics, costs, heat demand esti- 
mates, air pollution, aesthetic and social effects, and contractual 
factors. Each of these is discussed. (JSR) 


9401 Waste incineration with reference to environmental pro- 
tection. Nowak, F. (Betriebsleiter, Stuttgart). pp 173-178 of In 
Conversion of refuse to energy. Piscataway, NJ; Inst. of Electrical 
and Electronic Engineers, Inc. (1975). (In German) 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Waste incineration has both advantages and disadvantages 
with respect to environmental protection. Among the advantages 
discussed are volume reduction, no fermentable constituents in 
slags or flue dust, destruction of pathogenic materials, complete in- 
cineration of food scraps and dye residues, and production of usa- 
ble heat energy. The environmental drawbacks of waste incinera- 
tion are primarily due to the release of atmospheric pollutants such 
as HCl, SO,, HF, and dusts. The measures being taken in the Ger- 
man Federal —- to reduce or eliminate these problems are 
summarized. (JSR) : 


9402 Emissions and energy conversion from refuse processing 
and mixed fuel boiler firing. Kilgroe, J.D. (Industrial Environmen- 
tal Research Lab., Research Triangle Park, NC); Shannon, L.J.; 
Gorman, P.G. pp 190-196 of In Conversion of refuse to energy. 
a NJ; Inst. of Electrical and Electronic Engineers, Inc. 
ql ). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The U. S. Environmental Protection Agency, The City of St. 
Louis, and the Union Electric Company are demonstrating the use 
of shredded municipal solid waste (MSW) as a supplementary fuel 
boiler. The Midwest Research Institute (MRI), under EPA 
direction, is experimentally evaluating this demonstration. This 
paper presents the partial results of tests to characterize pollutant 
—— and energy recovery at the refuse processing and firing 
acilities. 


9403 Will the classical refuse incineration method of refuse 
disposal be superseded by pyrolysis. Tanner, R.K. (European En- 
vironmental Enterprise, Zurich). pp 214-219 of In Conversion of 
refuse to energy. Piscataway, NJ; Inst. of Electrical and Electronic 
Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

In a comparative evaluation of incineration and pyrolysis for 
waste disposal, the characteristics of both processes and their cur- 
rent state of development are indicated and an evaluation is made 
of the future prospects of each. It is believed that for the near- 
term incineration is the optimum choice because of well- 
established operational experience. Pyrolysis presents a promising 
direction, but it will be five to eight years before a valid assess- 
ment can be made. (JSR) 


9404 Full scale refuse pyrolysis system for Baltimore, Mary- 
land. Zulver, E.; Stewart, E.D. pp 238-243 of In Conversion of 
refuse to energy. Piscataway, NJ; Inst. of Electrical and Electronic 
Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

This paper will discuss the world’s largest pyrolysis plant 
and tell why the City decided on the system and how the system 
di of 1000 TPD of municipal refuse while generating energy 

recovering materials. 


9405 Pyrolyzing test of municipal waste in Japan. Hamabe, I.; 
Tsugeno, T.; Nozu, S. (Kawasaki Heavy Industries, Ltd., Kobe, 
Japan). pp 244-249 of In Conversion of refuse to energy. 
Piscataway, NJ; Inst. of Electrical and Electronic Engineers, Inc. 
(1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The suitability of the Landgard pyrolysis process to the 
pyrolysis of municipal waste in Japan, which contains a much 


OTHER SYNTHETIC AND NATURAL FUELS 969 


higher percentage of water and plastics than that of most coun- 
tries, was tested in a pilot plant in Kobe. The results obtained are 
reported. The system was able’ to control completely 

pollution from HCl, SO/sub x/, and NO/sub x/ emissions and the 
waste water was clean with a COD and BOD under 20 to 50 ppM. 
Both heat recovery and materials recovery were easy. The system 
was able to handle wastes with a wide variety of composition from 
municipal wastes with up to 50 percent plastics, to sewage sludge 
with 75 percent water, to factory wastes containing rags, waste 
paint, diatomaceous earth containing oil, and waste paste. (JSR) 


9406 Design and development of the Monroe County, New 
York, solid waste resource recovery facility. Kenyon, R.A. 
(Rochester Inst. of Tech., NY). pp 256-261 of In Conversion of 
refuse to energy. Piscataway, NJ; Inst. of Electrical and Electronic 
Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

This paper describes the design and development of a 1815 
metric ton per day (2000 short ton per day) resource recovery 
facility to become operational by early 1978 in Monroe County, 
New York, USA. Developed by the County government in 
cooperation with a volunteer task force organized by the 
Rochester Engineering Society, Inc. (RES), several national indus- 
trial firms and the local power utility, the new facility will produce 
a wide range of recovered products including nearly 1200 metric 
tons per day of refuse derived fuel (RDF) for use by the Rochester 
Gas and Electric Corporation and other coal users. 


9407 Solid waste resource recovery system for Memphis, Ten- 
nessee. Smith, J.W. (Memphis State Univ., TN); Palumbo, F.P. Jr. 
pp 262-267 of In Conversion of refuse to energy. Piscataway, NJ; 
Inst. of Electrical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The basic resource/energy recovery system is designed for 
the optimum disposal of solid municipal wastes, sewage sludge, and 
flammable industrial wastes with preparation of a refuse-derived 
fuel (RDF) and recovery of ferrous metals and nonferrous inor- 
ganic materials. Solid wastes will be initially shredded to optimize 
recovery of ferrous materials, sent through a wet grinding system 
for additional size reduction, passed through a cyclonic separator 
for recovery of the residual organics, and the resulting slurry 
mixed with sewage sludge. This combined liquid mass will be trans- 
ported by pipeline to a dewatering/drying facility where, after 
mechanical dewatering, the flammable industrial waste and a por- 
tion of the RDF slurry will be burned to generate hot gases for ad- 
ditional drying. The dried will then be conveyed to the TVA Allen 
power plant for use as a supplementary fuel in its coal-fired power 
plants. 


9408 Solid waste for power generation fuel in a small city. 
Funk, H.D. (Henningson, Durham, and Richardson, Omaha, NE); 
Chantland, A.O. pp 268-273 of In Conversion of refuse to energy. 
Piscataway, NJ; Inst. of Electrical and Electronic Engineers, fac. 
(1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Faced with solid-waste disposal problems, the City of Ames, 
lowa, investigated several disposal methods other than land-filling. 
A determination was made to look at the supplementary fuel con- 
cept and in October, 1972, Ames engaged the consulting engineer- 
ing firm of Gibbs, Hill, Durham and Richardson of Omaha, 
Nebraska (GHDR) to study the feasibility. The study revealed the 
city could successfully burn the combustible fraction of the solid 
waste in its three power plant boilers, yielding these benefits: (1) 
an economical alternative to landfilling, (2) a more environmen- 
tally acceptable method of disposal, (3) a new, reliable, readily 
available source of low sulfur fuel, and (4) conservation of natural 
resources. In June, 1973, Ames initiated the energy and materials 
recovery project based on the GHDR report. Consequently, the 
City of Ames is operating the first U. S. municipally owned solid- 
waste recovery system based on the supplementary boiler fuel prin- 
cipal, financed entirely without Federal assistance. 


9409 ere of a solid-waste-fired gas turbine system. 
Chapman, R.A. (U.S. Environmental Protection Agency, Cincin- 
nati). pp 343-348 of In Conversion of refuse to energy. 


Piscataway, NJ; Inst. of Electrical and Electronic Engineers, Inc. 
(1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 
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The status of the development of a solid-waste-fired gas tur- 
bine system (the CPU-400 combustion system) is presented. In- 
cluded is a description of the 1000-kW Pilot Plant; results of test- 
ing with solid waste, wood waste, and high sulfur coal; and a 
description of the newly designed granular filter that will be used 
in the Pilot Plant as the final stage of hot gas cleaning. 


9410 Heat vaiues of wastewater sludge and solid wastes. 
Gomolka, B.; Kempa, E.S. (Wroclaw Technical Univ.). pp 389-397 
of In Conversion of refuse to energy. Piscataway, NJ; Inst. of Elec- 
trical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. : 

A formula is derived for calculating the calorific value of 
waste water sludge and solid waste as a function of the volatile 
substances, the (C + H) content, and COD. This formula gives a 
high correlation with measured values. (JSR) 


9411 How economic is energy recovery from waste. Wuhr- 
mann, K.A. (Swiss Federal Inst. of Tech., Zurich). pp 404-406 of 
In Conversion of refuse to energy. Piscataway, NJ; Inst. of Electri- 
cal and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The factors that must be considered in the determination of 
the economics of energy recovery from waste combustion are illus- 
trated by using as an example a semi-rural district in Switzerland. 
The added costs caused by the use of heat recovery equipment, 
the necessity of finding customers for the energy (either heat or 
electricity), and the effects of the oil market and a sagging econo- 
my on expected returns are discussed as an example of necessary 
systems analysis. (JSR) 


9412 Prepared vs. unprepared refuse fired steam generators. 
Cohan, L.J.; Fernandes, J.H.; Maguire, M.E.; Shenk, R.C. 
(Combustion Engineering, Inc., Windsor, CT). pp 407-415 of In 
Conversion of refuse to energy. Piscataway, NJ; Inst. of Electrical 
and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Capital and operating costs, revenue, and waste disposal 
costs are evaluated for mass burning systems using unprepared mu- 
nicipal wastes and suspension burning systems using prepared 
wastes. All applicable parameters are considered for a total plant 
of three sizes - 800, 1,000, and 1,600 ton/day two-furnace plants. 
The results obtained are tabulated and discussed. (JSR) 


9413 Refuse management: three forms of burning for energy 
recovery. Standrod, S.E. Jr. (Rust Engineering Co., Birmingham, 
AL); Dodt, J.P. pp 416-421 of In Conversion of refuse to energy. 
a NJ; Inst. of Electrical and Electronic Engineers, Inc. 
(1975). : 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The economic and design feasibility of three methods of 
burning solid wastes—mass burning, semi-suspension firing, and 
full-suspension firing—are compared. Resource recovery, material 
handling, boiler design, environmental suitability, and reliability 
over a 20-year plant life are discussed. The advantages and disad- 
vantages of each system, the capital and operating costs, and 
revenues are tabulated. (JSR) 


9414 Heat from domestic refuse: cost-benefit analysis. 
Cenerini, R. (Municipality Agency for Solid Waste Disposal, 
Bologna). pp 434-438 of In Conversion of refuse to energy. 
Piscataway, NJ; Inst. of Electrical and Electronic Engineers, Inc. 
(1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

A cost-benefit analysis was made of using the heat from 
refuse incineration for district heating or for power production. 
The calculations were made on the basis of the Bologna incinera- 
tion plant, designed to incinerate all the municipal solid wastes and 
a part of the industrial wastes of the city and surrounding area. 
District heating was the more advantageous economically. (JSR) 


9415 Requirements and solutions for the conversion of mu- 
nicipal refuse to industrial steam. Farkas, G.S. (Shawingan En- 
gineering Co., Ltd., Montreal). pp 464-469 of In Conversion of 
refuse to energy. Piscataway, NJ; Inst. of Electrical and Electronic 
Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 
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See CONF-751188—. 

In the design of a waste incinerator plant which is to supply 
process steam to an industry, the design must not only satisfy en- 
vironmental considerations but it must be a reliable source of 
steam. The two factors primarily responsible for the special dif- 
ficulties are predicting the steam fluctuations caused by the unpre- 
dictable combustion properties of the fuel and balancing these 
fluctuations. These factors as they affected the design of the new 
Quebec metro system are discussed. (JSR) 


9416 Utilization of solid waste in New York: a state govern- 
ment’s positive action ram. Axelrod, H.J. (New York State De- 
partment of Public Service, Albany, NY). pp 477-481 of In Con- 
version of refuse to energy. Piscataway, NJ; Inst. of Electrical and 
Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

New York State has provided policies and incentives to the 
municipalities and electric utilities to utilize solid waste as a fuel 
for producing electricity. The various actions taken by the State 
are summarized. 


9417 Two controlled high temperature waste to energy pro- 
jects. Adams, J.C. (Adams Creative Environmental Systems, Red 
Lion, PA). pp 503-506 of In Conversion of refuse to energy. 
Piscataway, NJ; Inst. of Electrical and Electronic Engineers, Inc. 
(1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Two systems for the continuous, controlled, highly efficient, 
consistent steam production of 3,500 kg/metric ton on an ‘‘as 
received’’ basis or 5,000 kg/metric ton on refuse derived fuel basis 
are described for the combustion of solid wastes. The systems are 
also designed for high efficiency burning of pulverized coal, lignite, 
and peat, or mixes of these with refuse derived fuel. (JSR) 


9418 Boston North Shore System: a case study of a multi- 
community, privately financed refuse disposal and energy recovery 
system. Kelliher, W.J. (Mayor of the City of Malden, MA), 
Kobayashi, R.; Howard, A.H.; Stephens, W.C.; DeMatteo, M.; 
Standrod, S.E.; Milo, J.F. pp 513-524 of In Conversion of refuse to 
energy. Piscataway, NJ; Inst. of Electrical and Electronic En- 
gineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The 1,200-ton per day refuse disposal and resource 
recovery system being completed at Saugus, Massachusetts, North 
of Boston, presents a unique example of how a private enterprise 
organization can work successfully with some sixteen independent 
communities and a large industrial energy user to solve the grow- 
ing problems of clean refuse disposal and growing energy shortage. 
The project is a joint venture of Wheelabrator-Frye Inc. and the 
M. DeMatteo Construction Company, established as RESCO 
(Refuse Energy Systems Company), with the General Electric 
Company Lynn River Works, the cooperating purchaser of steam 
energy. A materials recovery subsystem extracts ferrous metal and 
aggregate from the post combustion residue. The project 
develo from a situation in which individual communities could 
not independently solve their refuse disposal problems and were 
not readily able to take the initiative, organizationally or finan- 
cially, in establishing the large multi-community plant required for 
economical construction and operation. For such circumstances a 
privately financed tax-paying enterprise working with an industrial 
steam user offered the key to a viable undertaking. The ultimate 
success of the project, however, was due in a large measure to the 
cooperation and close-working relationship among the communi- 
ties, the industrial user, the joint-venture partners, the financing in- 
stitutions, and the operating organization. Each had an important 
role in the undertaking worthy of separate discussion. 


9419 Residues conversion to chemicals and energy. Agrest, J. 
(Engineering Faculty, Buenos Aires). pp 525-531 of In Conversion 
of refuse to ay Piscataway, NJ; Inst. of Electrical and Elec- 
tronic Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

In the extraction of tannin from ground quebracho wood, 
the spent sawdust slurried in 50 percent water is used as a boiler 
fuel to supply process steam. Although the spent sawdust can be 
used in the production of furfural, this results in a slurry that must 
be dried before it can be used as a fuel. The use of a supplementa- 
ry fuel should be avoided if possible. These were the factors in the 
design of an ey As tannin and furfural plant which uses the 
sawdust from the furfural production as its only fuel. (JSR) 
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9420 Utilization of waste atactic polymer as a boiler fuel. 
Kitaoka, Y.; Mineshima, H. (Mitsui Shipbuilding and Engineering 
Co., Ltd., Ichihara, Japan). pp 544-549 of In Conversion of refuse 
to energy. Piscataway, NJ; Inst. of Electrical and Electronic En- 
gineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

In the production of polypropylene, approximately 5 to 10 
percent of the total yield is the atactic polymer APP, an undesira- 
ble by-product with no commercial value. In order to solve the 
— of its waste disposal and to recover some of its value as 

eat, an APP-fired boiler was designed and has been in successful 
operation for more than 5 years. The research and development, 
boiler tree and the economics of firing APP are 
discussed. 


9421 Thermal decomposition of waste containing 
polyvinyl—chloride. Oda, T. (Takuma Research and Development 
Co., Ltd., Osaka); Chiba, K.; Hosokawa, H. pp 561-566 of In Con- 
version of refuse to energy. Piscataway, NJ; Inst. of Electrical and 
Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The disposal of plastic wastes containing polyvinyl chloride 
constitutes a difficult environmental problem as HCl is formed dur- 
ing the combustion. An experimental waste disposal plant was con- 
structed in which the plastic wastes were held at 280 to 300°C for 
about 40 minutes to remove the HCl, and then incinerated with 
heat recovery using waste heat boilers and the flue gases to heat 
the dechlorinator. The operation of the plant which includes 
recovery of the HCI is described. As it is an experimental facility 
with additional test equipment, the operating costs were somewhat 
high. (JSR) 


9422 Ten years of the Frankfurt a.M. MVA [waste com- 
bustion plant}. Dirks, E. (Betriebsleiter MVA, Frankfurt am Main). 
pp 580-588 of In Conversion of refuse to energy. Piscataway, NJ; 
Inst. of Electrical and Electronic Engineers, Inc. (1975). (In Ger- 
man) 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

A general survey is given of the operational experience and 
cost factors for the Frankfurt waste incinerator, in which municipal 
wastes are burned for steam generation for heating. The engineer- 
ing operational problems are also summarized. (JSR) 


9423 Energy recovery from solid waste. Landman, W.J. 
(Commissioner of Sanitation, Hempstead, NY); Darmstadt, W.J. 
pp 589-595 of In Conversion of refuse to energy. Piscataway, NJ; 
Inst. of Electrical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The paper projects the potential energy savings and en- 
gineering considerations in designing the totally integrated 2000- 
ton-per-day Hydrapulping (wet shredding) resource recovery plant 
for Hempstead, New York. Processed wastes will be incinerated 
for power generation. 


9424 Fuel from London's refuse: an examination of economic 
viability. Bidwell, R.; Mason, S. (Environmenal Resources Ltd., 
London). pp 596-601 of In Conversion of refuse to energy. 
rt NJ; Inst. of Electrical and Electronic Engineers, Inc. 
ql ). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The major factors that must be considered in evaluating the 
economic feasibility of preparing a refuse-derived fuel (RDF) are 
examined. These include the type of RDF process required and 
market for fuel, volume and nature of refuse, obtainable revenues, 
requirements of potential users, location of RDF plant, and cost of 
alternative disposal methods. (JSR) 


9425 Dry Mantellini, G. (SpA Forni Impianti 
Industriali, Milan). pp 602-607 of In Conversion of refuse to ener- 
p: Piscataway, NJ; Inst. of Electrical and Electronic Engineers, 
nc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Pilot plant studies on the recycling of municipal wastes to 
recover ferrous materials, glass, and other heavy components and 
to shred the plastic and cellulose wastes to obtain a fuel are 
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described. The plant components are stock items used for a spe- 
cialized purpose. The results showed that a mechanical separation 
of municipal wastes is possible and that the machinery can be 
operated entirely by unskilled workmen. (JSR) 


9426 Danish central processing facility for industrial and 
other problem waste-planning: design and start-up experience of the 
Nyborg plant. Luchsinger, P. (VON ROLL Ltd., Zurich). pp 608- 
615 of In Conversion of refuse to energy. Piscataway, NJ; Inst. of 
Electrical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The design considerations in the construction of the Nyborg 
plant for steam generation by combustion of industrial wastes con- 
sisting of sludge from oil purification, solvents, organic wastes in 
aqueous solution, and solid wastes are summarized. The plant and 
its operation are described; the economic factors of the plant 
operation are tabulated. (JSR) 


9427 Use of municipal waste for fuel. Golar, M. (Commission 
on Critical Choices for Americans, Washington, DC). pp 34-39 of 
In Energy for the environment. Rolinski, E.J. (ed.). Dayton, OH; 
American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

The positive aspects of using municipal waste for fuel are 
analyzed. Our domestic energy supply can be extended, public 
health hazards presented by open dumps, incinerators, and accu- 
mulated waste can be eliminated, land-scarcity problems for land- 
fills can be alleviated, and recovered, noncombustible materials 
can be recycled. Increased recycling would extend the supply base 
of essential, nonrenewable resources and bring about new employ- 
ment opportunities. This energy option is ripe for development: 
population size, alternative fuel and disposal costs, and waste 
production per capita are all on the rise. Such a technology, which 
can alleviate this nation’s energy supply problems, should be pur- 
sued conscientiously in the present. 


9428 Refuse to energy, Memphis style. Smith, J.W. (Memphis 
State Univ., TN). pp 100-105 of In Energy for the environment. 
Rolinski, E.J. (ed.). Dayton, OH; American Inst. of Chemical En- 
gineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

The factors involved in the decision to construct a resource 
recovery system to serve Memphis and the surrounding area are 
discussed. The waste to be processed included municipal wastes, 
sewage sludge, and flammable liquids from which a refuse-derived 
fuel for use in a TVA fossil-fueled power plant was to be 
produced. The factors considered included market availabilities, 
resource recovery technology, cost involved, acceptability to both 
the private and public sectors, the applicability to the entire re- 
gion, and the ability of the system to handle the total waste 
problem. (JSR) 


9429 Environmental and technical considerations concerning 

recovery from refuse combustion. Reed, J.C.; Sherman, 
F.W.; Weitzman, L.; Click, C.N. (Illinois Environmental Protection 
Agency, Springfield). pp 106-111 of In Energy for the environ- 
ment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. of Chemi- 
cal Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

As fuels become more expensive, the use of refuse as fuel 
becomes more and more attractive. This paper presents an over- 
view of environmental factors to be considered in using refuse as 
fuel. These factors may be summarized as: (1) use of a consistent 
set of definitions to determine if a device is a fuel combustion 
device or an incinerator with heat recovery; (2) use of a pro- 
grammed combustion calculations to predict flow rates, composi- 
tions, and temperatures for a wide variety of possible combinations 
of refuse and conventional fuel; (3) prediction of particulate emis- 
sions from refuse fuel combustion devices; and (4) adoption of F- 
Factor method to stack tests of refuse—fuel combustion devices. 


9430 District heatng with refuse-derived fuel at Wright-Pat- 
terson Air Force Base. Buonicore, A.J. (Entoleter Inc., New 
Haven, CT); Waltz, J.P. pp 205-214 of In Energy for the environ- 
ment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. of Chemi- 
cal —— (1975). 

rom 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 
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The results of test firing of refuse derived fuel prepared by 
the Black Clawson process in boilers in a 1 : 1 and | : 2 ratio with 
coal were reported. The heating plants and the fuel preparation 
were described. The data obtained from stack emission tests, boiler 
logs, ash evaluation, and firbox inspection are reported. The results 
indicated that a | : | RDF/coal mix (by volume) caused no signifi- 
cant problems. Stack emissions showed a beneficial effect from 
RDF firing with only a nominal effect on total ash handling and 
hauling. Potential scaling/corrosion caused by scattered flake-like 
deposits on the boiler tubes needs further evaluation. (JSR) 


9431 Determining slagging and fouling in boilers from firing 
refuse-derived solid fuels. Martin, D.; Curt, R.P.; Monro, R. (York 
Research Corp., Stamford, CT). pp 215-221 of In Energy for the 
environment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. of 
Chemical Engineers (1975). 

From 3. national conference on energy and. environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

It is possible to predict the strength of ash deposition in the 
furnace area of a boiler using the techniques outlined in this paper. 
Although the techniques were originally developed for coal, it is 
the author's experience that they are equally applicable to RD fuel 
blends. It has also been shown that chloride has an effect on super- 
heater fouling and that fuel blends having a high chloride percent 
composition are prone to severe fouling if sodium is also present. 
Therefore, in any combination fuel firing situation the impact of 
chlorides and sodium should be assessed. 


LIQUID WASTE FUELS 
REFER ALSO TO CITATION(S) 10274 


9432 Energy recovery from low-heating-value industrial 
waste. Santoleri, J.J. (Trane Thermal Co., Conshohocken, PA). pp 
124-132 of In Energy for the environment. Rolinski, E.J. (ed.). 
Dayton, OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

The heat available from industrial liquid and gaseous wastes 
are discussed and case histories are given of systems applied in in- 
dustry. The highly efficient vortex combustor which will complete- 
ly burn gaseous wastes with heating values as low as 90 Btu/cu. ft. 
and liquid wastes with heating values up to 4500 Btu/Ib is of prime 
interest for most industrial applications. The problems of handling 
gaseous and liquid wastes, the application of the vortex combustor 
to existing heat exchange devices, and fired heaters designed 
specifically for waste heat applications are discussed. (JSR) 


GASEOUS WASTE FUELS 


REFER ALSO TO CITATION(S) 9432 


RESOURCES AND AVAILABILITY 


REFER ALSO TO CITATION(S) 9677 


PLANT DESIGN AND OPERATION 


REFER ALSO TO CITATION(S) 10087 


REGULATIONS AND LICENSING 


REFER ALSO TO CITATION(S) 10083, 10176 


ECONOMICS AND MANAGEMENT 


REFER ALSO TO CITATION(S) 10076, 10127 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 10126 
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SOLAR ENERGY 


9433 (CONF-760423—, pp 224-233) Florida solar energy 
program. Harrenstein, H.P. (Florida Solar Energy Center, Cape 
Canaveral). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

Florida has taken a lead role in the development of the ap- 
plications of solar energy, through the creation of the Florida Solar 
Energy Center at Cape Canaveral, Florida. The Center, its or- 
ganization, goals, program, and aspirations are presented. Activi- 
ties of the Center during its first year of operation are listed, and 
plans for the increasing involvement of solar energy in the lives of 
Floridians are mentioned. A plea is made for the establishment of 
a cooperative effort which involves more of the Southeast region 
in the activities of the Center. 


9434 (CONF-760423—, pp 264-272) Barriers to, and incen- 
tives for, the widespread utilizaton of solar energy: a framework for 
analysis. Bezdek, R.H. (Energy Research and Development Ad- 
ministration, Washington, DC). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

The issue of the existing significant barriers to the 
widespread commercialization of solar energy and the appropriate 
incentives necessary to overcome them is of increasing importance. 
Upon close examination, however, the solar ‘’barriers and incen- 
tives’’ problem becomes quite complex. The major objectives of 
this paper are to: 1) present a general overview of the solar bar- 
riers and incentives problem, 2) develop a conceptual framework 
for analysis of the many issues involved, 3) summarize, where ap- 
propriate, some of the empirical results available pertaining to 
these issues, and 4) describe in brief the U. S. Energy Research 
and Development Administration program being developed to ad- 
dress critical solar barriers and incentives issues. (WDM) 


9435 Assessment of solar and wind energy from the electric 
utility view point. Ramakumar, R.; Hughes, W.L. (Oklahoma State 
Univ., Stillwater). pp 14.1-14.16 of In Frontiers of power technolo- 
gy conference. Stillwater, OK; Oklahoma State Univ. (1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 

In the years to come, solar energy will be supplying part of 
the electricity generated by utilities. The next ten years will 
probably see the entry of wind energy as a supplementary energy 
source to save fuel, increased use of direct combustion of urban 
solid wastes and the development of large-scale solar thermal 
power plants. By the turn of the century, several solar thermal 
plants could be in operation supplying electricity, process heat, 
and comfort heat. Around the same time, terrestrial photovoltaic 
systems and ocean thermal gradient systems are expected to be 
ready for commercial operation. This paper presents an assessment 
of solar and wind energy from the electric utility view point, in- 
cluding a discussion of break-even capital cost limits for such 
systems as they relate to fuel costs, load factors and interest rates. 
An attempt has been made to enumerate the key issues to be con- 
sidered in determining the role of solar energy in electric utilities. 


RESOURCES AND AVAILABILITY 


9436 (NSF-RA-N—74-062, pp 13-20) Brief history of the 
solar radiation program. Jessup, E. Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9437 (NSF-RA-N—74-062, pp 21-27) Access to solar radia- 
tion data. Himberger, R.E. (National Climatic Center, Asheville, 
NC). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9438 (NSF-RA-N—74-062, pp 28-30) ‘’So-called’’ Parson's 
problem with old-style Eppley pyranometers. 


black Flowers, E.C. 
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(National Environmental Research Center, Research Triangle 
Park, NC). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9439 (NSF-RA-N—74-062, pp 31-33) Comments on the 
quality of the NWS pyranometer network data from 1954 to the 
present. Hanson, K.J. (National Oceanic and Atmospheric Ad- 
ministration, Miami, FL). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9440 (NSF-RA-N—74-062, pp 37-41) Review of presently 
available solar radiation instruments. Hoyt, D.V. (National Oceanic 
and Atmospheric Administration, Boulder, CO). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9441 (NSF-RA-N—74-062, pp 42-47) Solar recorder. 
Lollar, R.B.,; Mandt, R.R. (International Business Machines Corp., 
Huntsville, AL). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) {29 Nov 1973). 

In Solar energy data workshop. 


9442 (NSF-RA-N—74-062, pp 48-49) Normal incidence pyr- 
heliometer with selective fields of view. Petterson, B.J. (Sandia 
Labs., Albuquerque, NM). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9443 (NSF-RA-N—74-062, pp 50-54) Advances in pyr- 
heliometric instrumentation. Wilson, R.C. (Jet Propulsion Lab., 
Pasadena, CA). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9444 (NSF-RA-N—74-062, pp 55-60) Future instrumentation 
for solar energy measurement. Hickey, J.R. (Eppley Lab., Inc., 
Newport, RI). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9445 (NSF-RA-N—74-062, pp 61-67) Atmospheric turbidity 
photometer. 


with the dual-wavelength sun . Bilton, T. (National 
Oceanic and Atmospheric Administration, Asheville, NC); 
Flowers, E.C.; McCormick, R.A.; Kurfis, K.R. Sep 1974. 

Frcem Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9446 (NSF-RA-N—74-062, pp 71-79) Solar radiation mea- 
surements related to terrestrial solar energy a) Streed, 
E.R. (Lockheed Palo Alto Research Lab., CA). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9447 (NSF-RA-N—74-062, pp 82-85) Space and time varia- 
bility of solar radiation. Pack, D.H.; Korshover, J. (National 
Oceanic and Atmospheric Administration, Silver Spring, MD). Sep 
1974. 


From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 
In Solar energy data workshop. 


9448 (NSF-RA-N—74-062, pp 86-92) Solar constant and 
solar spectrum and their variation. Thekackara, M.P. 
(Goddard Space Flight Center, Greenbelt, MD). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 
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9449 (NSF-RA-N—74-062, pp 93-104) Reference insolation 
data base: a case history, with recommendations. Randall, C.M.; 
Leonard, S.L. (Aerospace Corp., El Segundo, CA). Sep 1974. 
From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 
In Solar energy data workshop. 


9450 (NSF-RA-N—74-062, pp 109-114) What do we need to 
know about solar radiation to predict flat-plate collector per- 
eo Liu, B.Y.H. (Univ. of Minnesota, Minneapolis). Sep 
From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 
In Solar energy data workshop. 


9451 (NSF-RA-N—74-062, pp 115-117) Building for energy 
conservation: use of natural radiation balance. Hay, H.R. (Sky 
Therm Processes and Engineering, Los Angeles). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9452 (NSF-RA-N—74-062, pp 127-128) Intensity of ‘’direct 
beam”’ solar radiation. Vant-Hull, L.L.; Hildebrandt, A.F. (Univ. 
of Houston, TX). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9453 (NSF-RA-N—74-062, pp 143-148) Solar insolation 
microclimate determined using satellite data. VonderHaar, T.H. 
(Colorado State Univ., Fort Collins). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9454 (NSF-RA-N—74-062, pp 149-153) Method for the 
quantitative determination of insolation employing current terrestri- 
al and satellite measurements. Schroeder, J.B.; Henrikson, PJ. 
(Aerospace Corp., El Segundo, CA). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9455 (NSF-RA-N—74-062, pp 154-161) Instrumentation, 
measurements, and analyses of solar energy. Hulstrom, R.L. 
(Martin Marietta Aerospace, Denver). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9456 (NSF-RA-N—74-062, pp 169-179) Bibliography for 
solar energy workshop. Turner, C.P. Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9457 (NSF-RA-N—74-062) Solar energy data workshop. Re- 
port and recommendations of the workshop held at Silver Spring, 
Maryland, November 29—30, 1973. Turner, C. (ed.). (National 
Oceanic and Atmospheric Administration, Silver Spring, Md. 
(USA). Air Resources Lab.). Sep 1974. 218p. (CONF-731180—). 
GPO. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

This workshop was initiated in an effort to assess the cur- 
rent state of affairs and future needs for solar radiation monitoring 
and research for solar energy purposes. Individual papers are an- 
nounced separately. (WDM) 


9458 Solar energy applications, 1976. Yellott, J.1. (Arizona 
State Univ., Tempe). pp 1-15 of In Solar energy. Berkowitz, J.B.; 
Lesk, 1.A. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

As fossil fuel availability diminishes to the vanishing point, 
as it must inevitably do during the decades immediately ahead of 
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us, and if the search for a practical nuclear fusion process con- 
tinues to elude the best efforts of our most skilled physicists, we 
must begin to make use of the one inexhaustible energy source 
which this planet still possesses. This paper deals with the current 
state of the art in three areas: heliochemical, heliothermal, and 
helioelectrical. Economics are also considered, since solar energy 
will come into wide use only where it is cost-effective. 


HEAT STORAGE AND REJECTION 
REFER ALSO TO CITATION(S) 9520 


9459 (CONF-760423—, pp 131-147) Randomly-packed par- 
ticulate bed regenerators and evaporative coolers for use in solar 
systems. Dunkle, R.V. (Commoiiwealth Scientific and Industrial 
Research Organization, Highett, Australia). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

The relationships for heat transfer and fluid flow in ran- 
domly-packed beds are presented for systems where sorption is 
negligible. All expressions are written in terms of bulk or volumet- 
ric properties, thus implicitly including porosity effects. Applica- 
tions to regenerators, thermal storage beds, and evaporative 
coolers are discussed and numerical examples included. 


9460 Simple thermal decomposition reactions for storage of 
solar thermal energy. Wentworth, W.E.; Chen, E. (Univ. of 
Houston, TX). pp 64-69 of In Energy for the environment. Rolin- 
ski, E.J. (ed.). Dayton, OH; American Inst. of Chemical Engineers 
(1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

A new concept of using chemical reactions for the storage 
of solar energy is proposed. The reactions considered do not 
require catalysts and, consequently, the reaction products must be 
separated at the temperature of the solar receiver in order to 
prevent back reaction. The products of the reaction must then be 
stored or transmitted separately. (WDM) 


SOLAR ENERGY CONVERSION 
REFER ALSO TO CITATION(S) 9613 


9461 (PB—246229) The current state of knowledge of 
photochemical formation of fuel. Lichtin, N.N. (Boston Univ., 
Mass. (USA). Dept. of Chemistry). Sep 1974. 184p. (CONF- 
7409161—1). NTIS $7.50. 

From Workshop on photochemical formation of fuel; North 
Andover, Massachusetts, United States of America (USA) (23 Sep 
1974). 

Proceedings of a Workshop held 23-24 Sep 1974 at North 
Andover, MA. 

Utilizing the sunlight as a practical source of energy is a 
major challenge to modern science and technology. Photochemis- 
try, a highly active area of both basic and applied research, offers 
an obvious potential route to practical use of solar energy. The 
Osgood Hill Workshop, sponsored by the Advanced Energy 
Research and Technology Division of the National Science Foun- 
dation’s Research Applied to National Needs Program, brought 
together scientists working on a broad spectrum of basic and ap- 
plied problems of a photochemical nature. The Workshop's topic, 
Photochemical Formation of Fuel,’ was interpreted freely so that 
formal presentations and discussions ranged over topics as dif- 
ferent as photoformation of H, from water by the methods of 
bioengineering and generation of electricity by photoredox reac- 
tions. This report includes an introductory overview by Professor 
Melvin Calvin and the texts of papers in four subdivisions of 
photochemistry: photo-inorganic chemistry, photo-electrochemis- 
try, photo-biochemistry, and photo-organic chemistry. Also in- 
cluded in the report are summaries of discussions by speakers and 
attendees concerning potential contributions of the various ap- 
proaches to enhancing supplies of useable energy and = to 
bring basic research to bear on this problem. 


9462 Solar energy. Proceedings of the international symposi- 
um, Washington, DC, May 5—7, 1976. Berkowitz, J.B.; Lesk, 1.A. 
(eds.). Princeton, NJ; Electrochemical Society, Inc. (1976). 368p. 
(CONF-760521—). $10.50. 
From Meeting of the Electrochemical Society; Washington, 
—_ of Columbia, United States of America (USA) (3 May 
). 
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Separate abstracts were prepared for the twenty five papers 
presented. (WDM) 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 10968 


9463 (AD-A—021424) Evaluation of some thionine redox 
systems as potential regenerative photogalvanic batteries. Fine, 
D.A.; Fletcher, A.N. (Naval Weapons Center, China Lake, Calif. 
(USA)). Feb 1976. 25p. (NWC-TP—5813). NTIS $3.50. 

This report summarizes preliminary investigations on 
photoelectrical systems involving thionine dye and inorganic reduc- 
ing agents; these systems offer potential for use as photogalvanic 
cells in solar energy conversion. The report stresses the thionine- 
cobalt(II )ethylene-diaminetetraacetate (EDTA) system, which has 
yielded voltages and currents comparable to and in some cases ex- 
ceeding those which have been reported for the thionine-Fe(2[) 
system. Measurements on the thionine-CoEDTA(2-) system have 
been carried out using two types of transparent electrode, tin diox- 
ide and gold/palladium. Effects of concentration and aging on volt- 
ages are reported here, as well as results of closed-circuit measure- 
ments under load. (GRA) 


9464 (ERDA/JPL/954521—76/1) Integral glass encapsulation 
for solar arrays. Quarterly progress report No. 1. Kirkpatrick, 
A.R.; Kreisman, W.S.; Minnucci, J.A. (Simulation Physics, Inc., 
Burlington, Mass. (USA)). Aug 1976. Contract NAS-7-100- 
954521. 30p. Dep. NTIS $4.00. 

This report describes the first three months of a fourteen- 
month program to develop integral glass encapsulation for solar 
cell arrays. An assessment is made of several methods previously 
investigated for integral glass deposition. The program plan for 
development of electrostatically bonded integral encapsulation is 
outlined. Initial experimental results are summarized. 


9465 (ERDA/NASA/1022—76/1) Photovoltaic test and 
demonstration project. Progress report, January—March 1976. 
(National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). 1976. Contract E(49-26)-1022. 
90p. Dep. NTIS $5.00. 

By the end of the first quarter of cy76 construction was 
nearly complete of the first phase of a multi-purpose Photovoltaic 
System Test Facility. An architectural design effort was begun for 
a prototype, photovoltaic-powered, single-family residence, and the 
mid-point had been reached in studies to define experiments to be 
carried out on similar prototypes to be sited in several regions of 
the country. A number of joint, user cost-shared projects to test 
and demonstrate photovoltaic power systems potentially cost-com- 
petitive in the near-term were near fruition, and final designs were 
approved and fabrication about to begin for array structures for 
demonstrations of DOD applications. Support of the needs of the 
photovoltaic community continued via distribution of calibrated 
standard cells, establishment and distribution of standard 
procedures, and performance of special measurements. Contrac- 
tual efforts were completed to begin real time testing of materials, 
cells, modules and arrays, and to augment accelerated testing of 
materials, cells and modules, in support of the entire ERDA pro- 
gram. 


9466 (N—75-24842) Solar electric propulsion system thermal 
analysis. Final report, 27 Dec 1973—27 Feb 1975. (Rockwell In- 
ternational Corp., Downey, Calif. (USA). Space Div.). 28 Feb 
1975. Contract NAS8-30542. 193p. (NASA-CR—120770, 
SD—75-SA-0012). NTIS $7.00. 

Thermal control elements applicable to the solar electric 
propulsion stage are discussed along with thermal control con- 
cepts. Boundary conditions are defined, and a thermal analysis was 
conducted with special emphasis on the power processor and 
equipment compartment thermal control system. Conclusions and 
recommendations are included. 


9467 (N—75-24857) Damage coefficients in low resistivity sil- 
icon. Final report, Jul 1973—Nov 1974. Srour, J.R.; Othmer, S.; 
Chiu, K.Y.; Curtis, O.L. Jr. (Northrop Research and Technology 
Center, Hawthorne, Calif. (USA)). May 1975. Contract NAS3- 
17849. 95p. (NASA-CR— 134768; NRTC—75-23R). NTIS $4.75. 

Electron and proton damage coefficients are determined for 
low resistivity silicon based on minority-carrier lifetime measure- 
ments on bulk material and diffusion length measurements on solar 
cells. Irradiations were performed on bulk samples and cells 
fabricated from four types of boron-doped 0.1 ohm-cm silicon in- 
gots, including the four possible combinations of high and low ox- 
ygen content and high and low dislocation density. Measurements 
were also made on higher resistivity boron-doped bulk samples and 
solar cells. Major observations and conclusions from the investiga- 
tion are discussed. 
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9468 (N—75-25726) Calculation of current collected in a 
dilute plasma through a pinhole in the insulation covering a high- 
voltage surface. Fralick, G.C. (National Aeronautics and Space Ad- 
ministration, Cleveland, Ohio (USA). Lewis Research Center). Jun 
1975. 35p. (NASA-TN-D—7957; E—8186). NTIS $3.75. 

A procedure is described for calculating the current col- 
lected by a pinhole defect in the insulation covering a high voltage 
surface. The results apply to a satellite at geosynchronous altitude 
where the effects of satellite motion and collective plasma effects 
on the collected current may be ignored. 


9469 (NSF-RA-N—74-062, pp 138-140) JPL experience in 
the calibration of voltaic solar cells. Yasui, R.K.; Goldsmith, 


J.V. (Jet Propulsion Lab., Pasadena, CA). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9470 (PB—246156) Photochemical conversion of solar ener- 
gy- Semiannual progress report 1 Jan-30 Jun 1975. Lichtin, N.N. 
(Boston Univ., Mass. (USA). Dept. of Chemistry). 31 Jul 1975. 
26p. (NSF/RANN/SE/AER—72-03597/A03/75-2). NTIS $4.00. 

See also PB-238 533. Continuation of Grant NSF-GI-38 103. 
Prepared in cooperation with Exxon Research and Engineering 
Co., Linden, NJ. 

Totally-illuminated multi-thin-layer (TI-MTL) iron-thionine 
(Fe-TH+) photogalvanic cells have been constructed with SnO, 
and InSnO,, respectively, as transparent anode and cathode. A 
.07% sunlight engineering efficiency was achieved with a 4-element 
cell with 81 micrometer electrode separations. Single element TI- 
TL SnO,/Pt Fe-TH+ cells have been sealed by enclosure and 
decline in output with time identified as due to leaching of tin 
from the SnO, electrode. Reverse-bias experiments have indicated 
that output of the TI-TL SnO,/Pt Fe-TH+ cell is not limited by 
electrode activation processes. Studies of dependence of cell out- 
put on electrode spacing indicate that bulk back reactions are the 
principle limiting factors. Solvent, pH, ionic strength and anion ef- 
fects on the kinetics of electron transfer from Fe(II) to triplet TH+ 
or methylene blue (MB+) have been investigated. Ground state 
quenching of T( 1) MB+ as well as quenching of its S(1) and T(1) 
States by Fe(III) have been studied. Solvent and/or anion effects 
on the kinetics of oxidation of TH3(+) and TH2(+) by Fe(III) 
have been examined. Limitation of (phi)Br, from photolysis of 
aqueous acidic FeBr, by accumulation of Fe(II) has been demon- 
strated. (phi)Br, has been shown to be independent of intensity of 
436 nm light and of wavelength from 366 to 578 nm. The report 
of the Osgood Hill workshop on photochemical formation of fuel 
was completed and distributed. 


9471 (PB—246172) Heterogeneous sensitized decomposition 
of water with sunlight. Quarterly report 1 Jul-30 Sep 1975. Ghosh, 
A.K.; Maruska, H.P. (Exxon Research and Engineering Co., Lin- 
den, N.J. (USA). Government Research Lab.). 30 Sep 1975. 23p. 
NTIS $3.50. 

The goal of the program is to demonstrate that an inexpen- 
sive heterogeneous photocatalyst may efficiently decompose water 
to hydrogen and oxygen (or H,O,) with sunlight. The research is 
specifically focused on sensitization of known photocatalysts to the 
sunlight spectrum. The authors demonstrated short circuit 
photocurrent response in the visible with chromium-doped TiO, in 
an electrochemical cell. It was also shown that in an inexpensive 
manner TiO, could be easily grown electrochemically. Cu,O was 
grown by oxidation of copper. Sputtering of Cu,O to make a 
Cu,0/TiO, ® heterojunction ia being inrestigated. 


9472 (SAND—76-5656) ERDA Photovoltaic Systems Defini- 
tion Project. Schueler, D.G. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1976. Contract E(29-1)-789. 3p. (CONF-760906—15). 
Dep. NTIS $3.50. 

From 11. intersociety energy conversion engineering con- 
ference; State Line, Nevada, United States of America (USA) (12 
Sep 1976). 

The ERDA Photovoltaic Systems Definition Project is aimed 
at identifying the most promising applications for terrestrial 
photovoltaic power systems and optimizing their reliability and 
cost-effectiveness. Various system concepts and candidate applica- 
tions are currently being studied. 


9473 Photovoltaic energy conversion under high radiation in- 
tensities. Yeargan, J.R.; Crook, D.L.; Forbes, L. (Univ. of Arkan- 
sas, Fayetteville). pp 13.1-13.17 of In Frontiers of power technolo- 
gy conference. Stillwater, OK; Oklahoma State Univ. (1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 
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An attempt is being made to design high efficiency silicon 
solar cells to operate under radiation intensities as high as 10 
watts/cm?. The radiation is focused by inexpensive cylindrical 
Fresnel lenses made of acrylic plastic. (WDM) 


9474 Photogalvanic cells. Part Il. Current- and power 
characteristics. Albery, W.J. (Physical Chemical Lab., Oxford); 
Archer, M.D. pp 50-65 of In Solar energy. Berkowitz, J.B.; Lesk, 
L.A. (eds.). Princeton, NJ; Electrochemical Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

A general treatment is developed for the current—voltage 
characteristics of photogalvanic cells containing two identical elec- 
trodes. The treatment is in terms of the electrode and homogene- 
ous kinetics, the relative magnitudes of the diffusion and reaction 
layers and the position of the photostationary state. Power cannot 
be drawn from the cell if both couples are either highly reversible 
or highly irreversible. The best performance is obtained if one cou- 
ple is highly reversible, and the other highly irreversible, and this 
case is explored in detail. If the homogeneous kinetics are rapid, 
we find an important contribution to the current delivered by the 
cell from catalytic currents. 


9475 Photoelectrochemical cells: conversion of intense optical 
energy. Wrighton, M.S.; Ellis, A.B.; Kaiser, S.W. (Massachusetts 
Inst. of Tech., Cambridge). pp 66-91 of In Solar energy. 
Berkowitz, J.B.; Lesk, 1.A. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

Conversion of optical energy to chemical energy and/or 
electrical energy using wet photoelectrochemical cells is described. 
Emphasis is on (1) the photoelectrolysis of H,O to H, and O, using 
cells having n-type semiconductor photoelectrodes fabricated from. 
TiO,, SnO,, SrTiO,, KTaO;, and KTao.77Nbp.2;05, and (2) the con- 
version of light to electrical energy using CdSe- and CdS-based 
cells with polysulfide electrolytes. 


9476 Sensitization of TiO, for photoelectrolysis of water. 
Ghosh, A.K.; Maruska, H.P. (Exxon Research and Engineering 
Co., Linden, NJ). pp 92-100 of In Solar energy. Berkowitz, J.B.; 
Lesk, 1.A. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

The photoelectrolysis of water using semiconducting TiO, 
has been demonstrated by many workers. Unfortunately, TiO, ab- 
sorbs only a small fraction of the sunlight since optical absorption 
in TiO, commences at 415 nm and extends into the ultraviolet. 
The present work reports efforts to extend the response of TiO, to 
visible light by impurity doping, dye sensitization and heterojunc- 
tion formation. Some theoretical analysis of carrier generation and 
transport due to light absorbed in the barrier and bulk region is 
presented. 


9477 Aging effects in single crystal reduced rutile anodes. 
Harris, L.A.; Wilson, R.H. (General Electric Co., Schenectady, 
NY). pp 101-127 of In Solar energy. Berkowitz, J.B.; Lesk, 1A. 
(eds.). Princeton, NJ; Electrochemical Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

Single crystal samples of reduced rutile used as anodes in a 
photoelectrochemical cell with 1.0N H,SO, show significant 
changes with use. Saturated photocurrent as a function of illumina- 
tion wavelength and differential capacitance as a function of anode 
half-cell voltage were measured before and after varying periods of 
operation under intense illumination. Shifts in the photoresponse 
and capacitance are observed only when the illuminating photon 
energy exceeds the band-gap energy of rutile and when a field ex- 
ists in the crystal. The changes, possibly indicating a motion of 
donors toward the crystal surface, are also accompanied by an 
eventual loss in quantum efficiency and striking alterations in sur- 
face morphology. Reduced rutile may not have sufficient stability 
for prolonged use as the anode in electrochemical cells. 


9478 Application of solution and photo dynamics to the op- 
timization of output of iron-thiazine photogalvanic cells. Wildes, 
P.D.; Lichtin, N.N.; Hoffman, M.Z. (Boston Univ.). pp 128-138 of 
In Solar energy. Berkowitz, J.B.; Lesk, 1.A. (eds.). Princeton, NJ; 
Electrochemical Society, Inc. (1976). 
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From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

The extent of photoreduction in illuminated iron-thionine 
solutions was experimentally measured by monitoring changes in 
solution absorbance at 600 nm, where TH* absorbs strongly while 
both TH,* and TH* are transparent. The sample cell used for | x 
10-°M thionine solutions consisted of 2 glass plates separated by 
80 um Teflon spacers. (WDM) 


94 Spatially non-uniform response of Al/sub x/Ga/sub 1- 
x/As—GaAs heteroface cells. Sekela, A.M.; Feucht, D.L.; Milnes, 
A.G. (Carnegie-Mellon Univ., Pittsburgh). pp 139-153 of In Solar 
energy. Berkowitz, J.B.; Lesk, 1A. (eds.). Princeton, NJ; Elec- 
trochemical Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
—— of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

The presence of localized regions of poor current—voltage 
characteristic in heteroface solar cells made by liquid phase epitax- 
y of Al/sub x/Ga/sub 1-x/As on GaAs has been demonstrated by 
the formation of mesa diodes with better characteristics than the 
parent cell, and by direct observation with a flying spot scanner. 
The latter was also correlated with the characteristics of sub- 
sequently etched mesas. Visible features on the cells have been 
shown to be harmless or actually regions of enhanced collection in 
some cases, and responsible for degradation of cell performance in 
others. More work is needed to identify the sources of regions of 
shunt conductance on samples without visible scratches. (WDM) 


9480 Thin film GaAlAs—GaAs solar cells by peeled film 
technology. Konagai, M.; Takahashi, K. (Tokyo Inst. of Tech.). pp 
154-163 of In Solar energy. Berkowitz, J.B.; Lesk, I.A. (eds.). 
Princeton, NJ; Electrochemical Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

GaAs thin film solar cells were fabricated by Peeled Film 
Technology (PFT). The crystalline quality of GaAs on the Ga/sub 
1-x/Al/sub x/As (x greater than 0.5) is similar to that of GaAs on 
the GaAs wafer. The efficiency of Zn-diffused pGaAs/nGaAs thin 
film solar cell is up to 11 percent, and nGay.,Aly.,As/pGaAs thin 
film solar cells showed efficiencies of up to 13 percent in sun light. 
Thus, highly efficient solar cells can be formed by Peeled Film 
Technology. 


9481 Characterization of solution-grown n-type Si-doped 
GaAs. Ashley, K.L.; Minshew, S.V. (Southern Methodist Univ., 
Dallas). pp 164-169 of In Solar energy. Berkowitz, J.B.; Lesk, I.A. 
(eds.). Princeton, NJ; Electrochemical Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

Si-doped GaAs layers grown by solution-phase epitaxy are 
characterized with respect to electronic and optical properties. 
Main emphasis is placed on hole diffusion length in accordance 
with the intention of using the material as the base layer of GaAs 
solar cells. p-n junctions, fabricated by growing a Ge-doped p layer 
on the n-type material, are used for obtaining diffusion length from 
optical microprobe data and optical transients obtained with the 
devices operated in the LED mode. The hole diffusion length is 
determined to be approximately 10 and 3 ym for Si concentrations 
10* and 10"? cm~%, respectively. 


9482 Comparison of GaAs and Si hybrid solar power systems. 
Heinbockel, J.H.; Roberts, A.S. Jr. (Old Dominion Univ., Norfolk, 
VA). pp 170-199 of In Solar energy. Berkowitz, J.B.; Lesk, IA. 
(eds.). Princeton, NJ; Electrochemical Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

Various silicon hybrid systems are modeled and compared 
with a gallium arsenide hybrid system. The hybrid systems modeled 
produce electric power and also thermal power which can be used 
for heating or air conditioning. Various performance indices are 
defined and are used to compare the system performance. These 
performance indices indicate that concentrator hybrid systems can 
be cost effective when compared with present day energy costs. 
Realistic costs and efficiencies of GaAs and Si are respectively 
$35,000/m? for 15 percent efficient solar cells and $1000/m? for 
10 percent efficient solar cells. The performance indices show that 
limiting values for annual costs are 10.3 cents/kWh and 6.8 
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cents/kWh for Si and GaAs respectively. Results demonstrate that 
for a given flow rate there is an optimal operating condition for 
maximum photovoltaic output associated with concentrator 
systems. Also concentrator hybrid systems produce a distinct cost 
advantage over flat hybrid systems. 


9483 Purification of metallurgical-grade silicon to solar-grade 
quality. Hunt, L.P.; Dosaj, V.D.; McCormick, J.R.; Crossman, L.D. 
(Dow Corning Corp., Hemlock, MI). pp 200-215 of In Solar ener- 
gy. Berkowitz, J.B.; Lesk, 1.A. (eds.). Princeton, NJ; Electrochemi- 
cal Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

Various methods are discussed for upgrading metallurgical- 
grade silicon to the level required to produce solar cells. This 
requires impurities ranging from 50 to 2000 ppma to be reduced 
to about 0.3 ppma in the case of boron and to about 30 ppma for 
the transition elements. Analyses of raw materials used to produce 
metallurgical-grade silicon indicate that selection and purification 
of materials should result in lower levels of most impurities. 
Removal of impurities from molten silicon by their reaction with 
various gases shows up to 97 percent aluminum reduction and as 
much as a 60 percent lowering of boron and copper. Preliminary 
acid leaching experiments indicate that the level of transition ele- 
ment impurities can be reduced by more than an order-of-mag- 
nitude. Metallurgical silicon was also purified, with the exception 
of boron and phosphorus, by segregation of impurities during 
unidirectional solidification using the Czochralski process. 
Economic analysis indicates that this crystal growth process, cou- 
pled with chemical processes for upgrading metallurgical silicon, 
should be capable of meeting the ERDA cost goal for solar-grade 
silicon of less than $10/kg. 


9484 Continuous silicon ribbon growth. Morrison, A.D.; 
Jewett, D.N.; Mackintosh, B.H.; Little, W.T.; White, V.E.; Yates, 
D.A. (Mobil Tyco Solar Energy Corp., Waltham, MA). pp 216- 
226 of In Solar energy. Berkowitz, J.B.; Lesk, LA. (eds.). Prin- 
ceton, NJ; Electrochemical Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

Single crystal silicon ribbon suitable for solar ceil use has 
been grown continuously by the EFG method. Both induction and 
resistance heated growth systems were used. These continuous rib- 
bon growth systems and specific EFG growth set-up components 
are described. The growth process is also described. 


9485 Correlation of minority carrier diffusion length with 
solar cell in EFG silicon ribbon. Sood, A.K.; Freedman, 
G.M.; Bell, R.O.; Wald, F.V. (Mobil Tyco Solar Energy Corp., 
Waltham, MA). pp 227-236 of In Solar energy. Berkowitz, J.B.,; 
Lesk, 1.A. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

For the past year the surface photovoltage (SPV) technique 
has been extensively used to measure minority carrier diffusion 
lengths in silicon (mainly EFG silicon ribbon) intended for solar 
cell fabrication. Measurements carried out using the actual solar 
cell junction to collect the carrier in the SPV measurement are re- 
ported: a technique which has been used before and was found to 
be as effective, and more convenient, than that involving the use 
of surface states. After a description of the experimental 
technique, a theoretical analysis is made to clearly delineate the 
constraints of the method. Next the measured diffusion lengths are 
compared to the behavior of solar cells by means of a model which 
relates open circuit voltage and short circuit current, to diffusion 
length in the base region. (WDM) 


9486 Performance of silicon solar cells under concentration. 
Bell, R.O.; Ho, J.C.T.; Kurth, W.T. (Mobil Tyco Solar Energy 
Corp., Waltham, MA). pp 237-263 of In Solar energy. Berkowitz, 
J.B.; Lesk, I.A. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

The characteristics of photovoltaic solar cells for use under 
moderate concentration between one and 10 suns were studied 
using a heliostat and neutral density filter. The primary conclusion 
reached was that as presently manufactured the series resistance is 
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too high by a factor of about 5 for optimum performance at con- 
centrations above 2 or 3. Increasing the number of collector grids 
per unit length by two or more will eliminate the problem. Typical 
antireflection coating thicknesses (800 to 1200 A) and the depth 
of the p-n junction (0.25 to 0.35 ym) were satisfactory. Measure- 
ments made versus temperature found a decrease in efficiency of 
0.4 percent/°C independent of solar concentration. A theoretical 
model of a Si solar cell was developed and should be useful for 


maximizing the performance under conditions found under con- 
centration. The excellent agreement between experiment and 
theory, lends confidence in the model. Among the functional de- 
pendences studied were the temperature, donor and acceptor con- 
centrations, junction depths, surface recombination velocities, solar 
concentrations, and minority carrier lifetimes. 


9487 Use of solar cells in a compound parabolic collector. 
Surek, T.; Bell, R.O.; Kurth, W.T. (Mobil Tyco Solar Energy 
Corp., Waltham, MA). pp 264-282 of In Solar energy. Berkowitz, 
‘ei . LA. (eds.). Princeton, NJ; Electrochemical Society, Inc. 

From Meeting of the Electrochemical Society; Washington, 

— of Columbia, United States of America (USA) (3 May 
). 

See CONF-760521—. 

The use of the CPC with silicon solar cells for electric 
power generation was recently investigated. The problem areas 
which were addressed included the following: experimental tests of 
State-of-the-art silicon solar cells in a nominal 8X concentration 
CPC; a comprehensive theoretical calculation of the radiant energy 
distribution for a CPC as a function of concentration and ac- 
ceptance angle of the incoming radiation; the average energy dis- 
tribution for daily, seasonal and yearly variations of the incident 
angle; and a cost-effectiveness analysis for CPC-silicon photovolta- 
ic systems. (WDM) 


9488 Determination of surface recombination velocity in 
heavily doped silicon. Watanabe, M.; Gatos, H.C.; Actor, G. 
(Massachusetts Inst. of Tech., Cambridge). pp 283-289 of In Solar 
energy. Berkowitz, J.B.; Lesk, I.A. (eds.). Princeton, NJ; Elec- 
trochemical Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
og of Columbia, United States of America (USA) (3 May 

). 

See CONF-760521—. 

A method was developed and successfully tested for the 
determination of the effective surface recombination velocity of 
silicon layers doped by diffusion of phosphorus to a level of 10" to 
10?'/cm*. The effective recombination velocity was obtained from 
the dependence of the electron-beam-induced current on the 
penetration of the electron beam of a scanning electron 
microscope. A special silicon diode was constructed which per- 
mitted the collection at the p-n junction of the carriers excited by 
the electron beam; this diode also permitted the study of the ef- 
fects of surface preparation on the effective surface recombination 
velocity. 


9489 MOS devices as solar cells. Singh, R.; Shewchun, J. 
(McMaster Univ., Hamilton, Ont.). pp 290-304 of In Solar energy. 
Berkowitz, J.B.; Lesk, L.A. (eds.). Princeton, NJ; Electrochemical 
Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

MOS type solar cells represent a potentially low cost 
method for fabricating large scale solar energy conversion arrays 
with both single crystal and polycrystalline film semiconductor. 
Recent experimental studies indicate that these devices can ap- 
proach the performance of conventional p-n junction solar cells. 
The useful range of oxide layer for MOS system is less than 40 A. 
The mechanism for current conduction is tunneling through the 
oxide of a metal-oxide-semiconductor (MOS) diode. Numerical 
results are presented showing the effect on solar energy conversion 
efficiency of various parameters affecting the device performance. 


9490 CdS/Cu,S_ heterojunction. Boer, K.W. (Univ. of 
Delaware, Newark). pp 305-318 of In Solar energy. Berkowitz, 
J.B.; Lesk, 1.A. (eds.). Princeton, NJ; Electrochemical Society, Inc. 
(1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

The physics of the photovoltaic effect of CdS/Cu,S 
heterojunctions is discussed. Electron generation and diffusion is 
analyzed in Cu,S in respect to possible boundary conditions at the 
surface and at the abrupt heterojunction. Since essentially all of 
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the applied voltage drops across the CdS-part of the cells, the cur- 
rent-voltage characteristic is explained as solution of Poisson, and 
transport equation in the CdS with boundary conditions given at 
the junction interface and determined by minority carrier genera- 
tion in the Cu,S. The need to include field dependent parameters 
in CdS is shown and a selfconsistent model is proposed. model 
provides insight into the carrier transport through heterojunctions 
and explains the observed ceiling of short circuit currents well 
below the maximum possible short circuit current and the develop- 
ment of the current voltage characteristics after successive heat 
treatments. 


9491 Accelerated life performance characteristics of thin-film 
Cu,S—CdS_ solar cells. Greeneich, E.W.; Shirland, F.A. 
(Westinghouse Research Labs., Pittsburgh). pp 319-326 of In Solar 
energy. Berkowitz, J.B.; Lesk, 1A. (eds.). Princeton, NJ; Elec- 
trochemical Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
—— of Columbia, United States of America (USA) (3 May 
1 ). 

See CONF-760521—. 

Data are presented and analyzed for a one year accelerated 
life test of encapsulated thin-film Cu,S—CdS solar cells. The cells 
were loaded at maximum power and illuminated at AMI 
equivalent for 12 hour on -12 hour off cycles at controlled tem- 
peratures from 40 to 100°C. The cells are holding up well with 
some changes occurring in some of the fundamental cell parame- 
ters. Attempts are made to correlate these changes with time and 
temperature to predict cell lifetime under terrestrial use condi- 
tions. 


9492 Optimization of the CdS—Cu,S backwall solar cell. Bur- 
ton, L.C. (Univ. of Delaware, Newark); Hench, T.L.; Haacke, G. 
pp 327-336 of In Solar energy. Berkowitz, J.B.; Lesk, 1.A. (eds.). 
Princeton, NJ; Electrochemical Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

With respect to the backwall solar cell, a problem is the 
trade-off between transmitted light and series resistance, both 
determined largely by the rear electrode. For a continuous film 
electrode, it is desired to have a thin film to reduce absorption, 
and a thick one to reduce series resistance. This problem was 
analyzed by including in the p-n junction diode equation the ab- 
sorption and resistance contributions of a thin film conducting 
layer. Cell efficiencies were computed as a function of film 
thickness with open circuit voltage, light generated current, film 
resistivity, and absorption coefficient being used as adjustable 
parameters. Optimum values of film thickness were determined. 
The results are related to Cu,S—CdS backwall solar cells 
fabricated on transparent conducting substrates of cadmium 
stannate on silica. 


9493 Low cost grid for Cu,S—CdS solar cells. Biter, WJ. 
(Westinghouse Research Labs., Pittsburgh). pp 337-341 of In Solar 
energy. Berkowitz, J.B.; Lesk, 1A. (eds.). Princeton, NJ; Elec- 
trochemical Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

Although no metals were found which did not affect the 
Cu,S—CdS cell, the changes due to a vacuum evaporation of the 
fine grid structure can be compensated by changes in the 
processing of the cell. Such a cell is able to achieve full output. 
This, combined with a method of attaching a coarser, higher con- 
ductivity grid results in a viable grid structure for the Cu,S—CdS 
solar cell. (WDM) 


9494 Cd(S,Se):Cu-photoconductive material for electrophotog- 
raphy. Faria, S.; Chiola, V. (GTE Sylvania Inc., Towanda, PA). pp 
342-349 of In Solar energy. Berkowitz, J.B.; Lesk, 1.A. (eds.). 
Princeton, NJ; Electrochemical Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

An efficient photosensitive Cd(S,Se):Cu material has been 
developed for electrophotographic application. The material results 
in high contrast black and white plain paper copies and extended 
photoreceptor drum life. Data are presented on the physical pro- 
perties and electrophotographic performance characteristics in- 
cluding photoresponse, charge, image, fatigue, and stability. 


9495 Preparation of p-type InP films on insulating and con- 
ducting substrates via chemical vapor deposition. Bachman, K.J.; 
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Buehler, E.; Shay, J.L.; wane. S.; Bettini, M. pp 350-360 of In 
Solar energy. Berkowitz, J.B.; Lesk, 1.A. (eds.). Princeton, NJ; 
Electrochemical Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

See CONF-760521—. 

Polycrystalline p-type InP films were grown on various insu- 
lating and conducting substrates, e.g., glass or carbon, via chemical 
vapor deposition in an open tube H,/HCI flow system. Zn and Cd 
were used as dopants. Noticable differences in growth conditions 
are observed as compared to epitaxial layer growth on InP single 
crystal substrates. Preliminary polycrystalline CdS/InP solar cells 
have a power conversion efficiency of 2.8 percent. 


9496 Semi-conductor battery. Koehler, F. (to Messerschmitt- 
Bolkow-Blohm GmbH). US Patent 3,977,904. 31 Aug 1976. Pri- 
ority date 29 Mar 1974, German, Federal Republic of (F.R. Ger- 
many). 8p. 

The battery is of the type including a plurality of laminar 
semi-conductor bodies arranged on a dielectric support in parallel 
relation to each other and each comprising respectively layers of 
two different but oppositely conducting semi-conductor material 
forming a photovoltaic junction, with the layer adjacent the sup- 
port being of the same conducting type in all of the semi-conduc- 
tor bodies, and including contact strips electrically interconnecting 
oppositely conducting layers of adjacent semi-conductor bodies 
and extending throughout the length thereof. (WDM) 


9497 Dotted contact fine geometry solar cell. Lindmayer, J.; 
Allison, J.F. (to Communications Satellite Corp. (Comsat)). US 
Patent 3,982,964. 28 Sep 1976. Filed date 17 Jan 1975. 6p. 

An improvement in a fine geometry solar cell having a top 
surface contact comprising substantially more and finer metallic 
fingers spaced close together for collecting photocurrent is dis- 
closed. The improvement comprises a reduction in the ohmic con- 
tact area of the fine metallic fingers with the light-incident surface 
of the solar cell. The improved solar cell is constructed by etching 
a fine line pattern into the antireflective coating of the solar cell 
and then depositing a fine line electrode onto the surface of the 
solar cell but oriented perpendicular to the etched fine line pattern 
in the antireflective coating. Due to the 90° rotation between the 
etched fine line pattern in the antireflective coating and the fine 
line electrode, only point contacts are made between the fine line 
electrode and the exposed light-incident surface of the solar cell. 


9498 Solar battery maintainer. Mahoney, E.J.; Natanson, P.S. 
(to Solar Power Corp.). US Patent 3,982,963. 28 Sep 1976. Filed 
date 5 Aug 1974. 8p. 

A device for converting sunlight into electrical energy which 
can be used to maintain a charge in a battery includes at least one 
translucent panel having a plurality of individual electrically con- 
nected solar cells mounted therein. The translucent panel is 
mounted in a frame which can support the panel on a mounting 
surface. This frame includes a peripheral support wall and a panel 
support surface extending therebetween. The peripheral support 
wall has an upper edge and the support surface is located at a level 
below the upper edge of the peripheral wall thereby to support the 
panel within the confines of the wall. 


9499 Optical to electrical energy conversion: cadmium tellu- 
ride-based photoelectrochemical cells employing telluride/ditelluride 
electrolytes. Ellis, A.B.; Kaiser, S.W.;  Wrighton, M.S. 
(Massachusetts Inst. of Tech., Cambridge). J. Am. Chem. Soc.; 98: 
No. 20, 6418-6420(29 Sep 1976). 

Stabilization of a CdTe-based photoanode by addition of a 
Te?~ electrolyte in an electrochemical cell for the conversion of 
optical energy to electrical energy is reported. No photoanodic dis- 
solution was noted in solutions containing a few hundredths molar 
Te?-. An open-circuit photopotential of up to 0.7 V was generated 
in the Te?~/Te,?~ electrolyte. The maximum overall optical to elec- 
trical energy conversion that was measured was 10.7 percent at 
633 nm, and efficiencies of 14 and 7 percent were calculated at 
800 and 400 nm from wavelength response data at the same light 
intensity. (BLM) 


PHOTOSYNTHETIC CONVERSION 
REFER ALSO TO CITATION(S) 10200, 10608, 10609 


9500 (TID—27162/1) Crop, forestry, and manure residue in- 
ventory: continental United States. Volume 1. New England and 
Mid-Atlantic, including: Connecticut, Maine, Massachusetts, New 
Hampshire, Rhode Island, Vermont, New Jersey, New York, and 
Pennsylvania. (Stanford Research Inst., Menlo Park, Calif. (USA)). 
Jun 1976. Contract E(04-3)-0115;NSF-G-AER-74-18615-A03. 
121p. Dep. NTIS $5.50. 
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Tabulated data are compiled on the generation and utiliza- 
tion of crop, forestry, and manure residues. The utilization catego- 
ries are defined as selling the residue for use other than as a fuel, 
feeding the residues to animals, use as fuel, return of the residue to 
the soil, and wastage. The tabulations are by state and by county 
within the state. (JSR) 


9501 (TID—27162/2) Crop, forestry, and manure residue in- 
ventory: continental United States. Volume 2. East North-Central, 
including: Illinois, Indiana, Michigan, Ohio, and Wisconsin. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). Jun 1976. 
Contract E(04-3)-0115;NSF-G-AER-74-18615-A03. 256p. Dep. 
NTIS $9.00. 

Tabulated data are compiled on the generation and utiliza- 
tion of crop, forestry, and manure residues. The utilization catego- 
ries are defined as selling the residue for use other than as a fuel, 
feeding the residues to animals, use as fuel, return of the residue to 
the soil, and wastage. The tabulations are by state and by county 
within the state. (JSR) 


9502 (TID—27162/3) Crop, forestry, and manure residue in- 
ventory: continental United States. Volume 3. West North-Central, 
including: Iowa, Kansas, Minnesota, Missouri, Nebraska, North 
Dakota, and South Dakota. (Stanford Research Inst., Menlo Park, 
Calif. (USA)). Jun 1976. Contract E(04-3)-0115;NSF-G-AER-74- 
18615-A03. 305p. Dep. NTIS $9.75. 

Tabulated data are compiled on the generation and utiliza- 
tion of crop, forestry, and manure residues. The utilization catego- 
ries are defined as selling the residue for use other than as a fuel, 
feeding the residues to animals, use as fuel, return of the residue to 
the soil, and wastage. The tabulations are by state and by county 
within the state. (JSR) 


9503 (TID—27162/4) Crop, forestry, and manure residues 
inventory: continental United States. Volume 4. South Atlantic, in- 
cluding: Delaware, Florida, Georgia, Maryland, North Carolina, 
South Carolina, Virginia, and West Virginia. (Stanford Research 
Inst., Menlo Park, Calif. (USA)). Jun 1976. Contract E(04-3)- 
0115;NSF-G-AER-74-18615-A03. 282p. Dep. NTIS $9.25. 

Tabulated data are compiled on the generation and utiliza- 
tion of crop, forestry, and manure residues. The utilization catego- 
ries are defined as selling the residue for use other than as a fuel, 
feeding the residues to animals, use as fuel, return of the residue to 
the soil, and wastage. The tabulations are by state and by county 
within the state. (JSR) 


9504 (TID—27162/5) Crop, forestry, and manure residue in- 
ventory: continental United States. Volume 5. East South-Central, 
including: Alabama, Kentucky, Mississippi, and Tennessee. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). Jun 1976. 
Contract E(04-3)-0115;NSF-G-AER-74-18615-A03. 208p. Dep. 
NTIS $7.75. 

Tabulated data are compiled on the generation and utiliza- 
tion of crop, forestry, and manure residues. The utilization catego- 
ries are defined as selling the residue for use other than as a fuel, 
feeding the residues to animals, use as fuel, return of the residue to 
the soil, and wastage. The tabulations are by state and by county 
within the state. (JSR) 


9505 (TID—27162/6) Crop, forestry, and manure residue in- 
ventory: continental United States. Volume 6. West South-Central, 
including: Arkansas, Louisiana, Oklahoma, and Texas. (Stanford 
Research Inst., Menlo Park, Calif. (USA)). Jun 1976. Contract 
E(04-3 )-0115;NSF-G-AER-74-18615-A03. 226p. Dep. NTIS 
$8.00. 

Tabulated data are compiled on the generation and utiliza- 
tion of crop, forestry, and manure residues. The utilization catego- 
ries are defined as selling the residue for use other than as a fuel, 
feeding the residues to animals, use as fuel, return of the residue to 
the soil, and wastage. The tabulations are by state and by county 
within the state. (JSR) 


9506 (TID—27162/7) Crop, forestry, and manure residue in- 
ventory: continental United States. Volume 7. Mountain, including: 
Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Utah, 
and Wyoming. (Stanford Research Inst., Menlo Park, Calif. 
(USA)). Jun 1976. Contract E(04-3)-01 15;NSF-G-AER-74-18615- 
A03. 135p. Dep. NTIS $6.00. 

Tabulated data are compiled on the generation and utiliza- 
tion of crop, forestry, and manure residues. The utilization catego- 
ries are defined as selling the residue for use other than as a fuel, 
feeding the residues to animals, use as fuel, return of the residue to 
the soil, and wastage. The tabulations are by state and by county 
within the state. (JSR) 


9507 (TID—27162/8) Crop, forestry, and manure residue in- 
ventory: continental United States. Volume 8. Pacific, including: 
California, Oregon, and Washington. (Stanford Research Inst., 
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Menlo Park, Calif. (USA)). Jun 1976. Contract E(04-3)- 
0115;NSF-GkAER-74-18615-A03. 89p. Dep. NTIS $5.00. 

Tabulated data are compiled on the generation and utiliza- 
tion of crop, forestry, and manure residues. The utilization catego- 
ries are defined as selling the residue for use other than as a fuel, 
feeding the residues to animals, use as fuel, return of the residue to 
the soil, and wastage. The tabulations are by state and by county 
within the state. (JSR) 


PHOTOVOLTAIC POWER PLANTS 


9508 (NSF-RA-N—74-062, pp 131-137) Design analysis and 
specification of photovoltaic solar terrestrial power systems. Bartels, 
F.T.C.; Moffett, D.W. (Spectrolab, Sylmar, CA). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 9554, 10199 


9509 (PB—243835/6ST) Solar thermal electric power 
systems. Volume I. Executive summary. Final report. (Colorado 
State Univ., Fort Collins (USA). Solar Energy Applications Lab.). 
Nov 1974. 49p. (NSF/RANN/SE/GI—378 15/FR/74/3(Vol.1)). 
NTIS $3.75. 

See also Volume 2, PB—243836. Prepared in cooperation 
with Westinghouse Electric Corp., Pittsburgh, Pa. 

The objective of the research program is to develop design 
parameters of systems for thermal/mechanical coversion of solar 
energy to electric power at minimum cost per kilowatt-hour 
generated. Systems of 3MW to 300MW sizes in a public utility net- 
work are considered. Volume | is an Executive Summary which 
contains brief summaries of the procedures, results, conclusions 
and recommendations developed from the study. The three basic 
plant concepts considered for preliminary evaluation are: (1) a 
non-focusing collector system using pressurized water at a tem- 
perature of 150C; (2) a line-focusing collector system using steam 
transport at 250C; and (3) a multiple tower/heliostat system 
generating steam at a temperature of 350C. Sketches of solar ther- 
mal power plant configurations and concepts of some components 
are shown. (GRA) 


TOWER FOCUS POWER PLANTS 


9510 (CONF-760842—1) Georgia Tech 400 KWth Solar 
Thermal Test Facility. Walton, J.D. Jr.; Bomar, S.H. Jr.; Poulos, 
N.E. (Georgia Inst. of Tech., Atlanta (USA). Engineering Experi- 
ment Station). 15 Aug 1976. Contract E(40-1)-5018. 18p. Dep. 
NTIS $3.50. 

From Joint conference of the American Section of the In- 
ternational Solar Energy Society and The Solar Energy Society of 
Canada, Inc.,; Winnipeg, Manitoba, Canada (15 Aug 1976). 

Georgia Tech is constructing a 400 KWth solar test facility 
for high temperature solar energy research and development. 
Designed by Francia, it is an enlarged version of a central receiver 
facility developed near Genoa, Italy. The Georgia Tech facility 
utilizes 550 round mirrors, 111 centimeters in diameter which may 
be operated flat or focused to provide radiant heat fluxes from 25 
to 200 W/cm? to a test area centrally located above the mirror 
field. Scheduled to be completed in January 1977, it will be used 
first to heat a boiler-superheater to deliver 365 Kg/hr of steam at 
150 atmospheres and 600°C. Other uses include evaluation of ex- 
ange receivers utilizing such heat transfer fluids as steam, air, 

lium, oil, molten salts, and liquid metals, and basic research in 
the areas of metals, ceramics and coatings. 


9511 Thermal storage for solar energy conversion. LeFrois, 
R.T. (Honeywell, Inc., Minneapolis); Venkatasetty, H.V. pp 16-35 
of In Solar energy. Berkowitz, J.B.; Lesk, 1A. (eds.). Princeton, 
NJ; Electrochemical Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of ‘America (USA) (3 May 
1976). 

See CONF-760521—. 

Honeywell Inc. is investigating the technical and economic 
feasibility of generating electricity from solar energy. The objec- 
tives of the project are (1) to establish the technical feasibility of a 
solar thermal power plant of the central receiver type with signifi- 
cant commercial potential, and (2) to obtain sufficient develop- 
ment, production, and operating data to indicate the economics of 
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operation for commercial power plants of similar design. Experi- 
ments for the three key subsystems, i.e., collector, receiver, and 
thermal storage are to be designed, constructed, and tested. The 
test results will confirm feasibility and with supporting analysis a 
Solar Pilot Plant design will be specified. This r summarizes 
Honeywell's conceptual design for the Thermal Seowey Storage 
Subsystem for the Pilot Plant baseline. 


OCEAN THERMAL GRADIENT POWER PLANTS 


9512 (CONF-751235—2) Potential mariculture yield of fleat- 
ing sea thermal power plants. Part 1. General statement. Roels, 
O.A.; Laurence, S.; Van Hemelrijck, L.; Amos, A.F. (City Univ., 
Bronx, N.Y. (USA). Inst. of Marine and Atmospheric Sciences; 
Columbia Univ., Palisades, N.Y. (USA). Lamont-Doherty Geologi- 
en 1975. Contract E(11-1)-2581. 21p. Dep. NTIS 
From Fall meeting of the American Geophysical Union; San 
——— California, United States of America (USA) (8 Dec 
1975). 

Mariculture is not only compatible with electrical power 
production in sea-thermal power plants, but it is a highly desirable 
and economically sensible approach to the energy and food situa- 
tion currently facing the world. The technical feasibility of main- 
taining the proper mixing of deep and surface water, and keeping 
this mixed layer at an optimum depth within the euphotic zone, 
remains to be demonstrated, as does a simple and inexpensive 
means of growing and harvesting shellfish in the open sea. Increas- 
ing cooperation between the power engineers, economists, and 
mariculturists interested in OTEC plants is obviously needed. No 
sea-thermal power plant design which excludes the possibility of 
mariculture should be adopted until the relative contribution of the 
energy-production and biological potential of OTEC plants is ex- 
amined carefully and in detail. 


9513 (COO—2581-2) Marine pastures: a by-product of large 
(100 megawatt or larger) floating ocean thermal power plants. 
Progress report, February 1, 1976—April 30, 1976. Roels, O.A. 
(Columbia Univ., Palisades, N.Y. (USA). Lamont-Doherty Geolog- 
ical Observatory). 1976. Contract E(11-1)-2581. 38p. Dep. NTIS 
$4.00. 

Computer programs have been developed to define the tem- 
perature increase which would be needed to bring deep-ocean 
water into density equilibrium with surface water for locations 
where data are available. A series of continuous-flow studies on 
phytoplankton blooms resulting from mixtures of 80 percent deep 
and 20 percent surface water in 2000-liter concrete culturing ves- 
sels (‘‘reactors’’) has been completed. A quantitative determina- 
tion of nutrient utilization and flow through a combined primary 
and secondary trophic level system has been completed. This study 
utilized the clam Tapes semidecussata, fed from phytoplankton 
grown in 80 percent deep and 20 percent surface water. An analy- 
sis of the fate of the deep water discharged from a floating OTEC 
plant indicates that horizontal containment of the resulting deep 
water: surface water mixture is necessary if conditions optimal for 
open-sea mariculture are to obtain. The design of a small open- 
ocean ‘‘pool’’ is in the final stages of completion. A combined 
mussel/oyster/clam system is in the final stages of design and will 
be placed in the ocean during April 1976. (WDM) 


9514 (COO— 2682-4) Reinforced concrete constitutive rela- 
tions. Progress report, May 1, 1975—February 29, 1976. Chen, 
W.F. (Lehigh Univ., Bethlehem, Pa. (USA)). 22 Mar 1976. Con- 
tract E(11-1)-2682. 26p. Dep. NTIS $4.00. 

A constitutive relation and failure criterion for concrete 
material under general three-dimensional stress states has been 
developed using the work-hardening theory of plasticity. The for- 
mulation has all the required properties of concrete and gives a 
close estimate to experimental stresses for complete general stress 
states. In order that the results of research be readily usable in the 
analysis of suboceanic structures such as the large shells proposed 
for adoption in the Ocean Thermal Energy Conversion program 
(OTEC), corresponding computer codes have also been developed 
to reflect this material response. The proposed material model has 
been applied to several selected concrete and reinforced concrete 
shell structures. The finite-element subroutine for the NONSAP 

rogram has been modified and applied to analyze plain and rein- 
orced concrete shell specimens of cone-, cylinder-, and dome- 
shapes under monotonically increasing axial load condition. The 
finite-element solid program (EPFFEP) has also been developed 
and applied to study the behavior of concrete cylindrical hulls 
under hydrostatic loading conditions. The analytical results are 
compared with corresponding experimental data. Preliminary 
results indicate a close agreement to the experimental failure load. 
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9515 (COO—2682-5) Experiments on concrete conical shells 
for OTEC structural systems. Mehta, H.C.; Chang, T.Y.; Chen, 
W.F. (Lehigh Univ., Bethlehem, Pa. (USA). Fritz Engineering 
Lab.). Jun 1976. Contract E(11-1)-2682. 56p. Dep. NTIS $4.50. 

Tests on 13 conical concrete shells under monotonically in- 
creasing axial load conditions are described. The load-deformation 
response, internal stresses, and crack propagation through the 
elastic, inelastic, and ultimate stress ranges are presented. The pro- 
perties of concrete and the behavior of the shells are varied by (1) 
polymer a (2) steel reinforcement as ring stiffening; 
and (3) general wire mesh reinforcement. (WDM) 


9516 (COO—2682-7) Extended NONSAP program for OTEC 
structural systems. Chang, T.Y.; Chen, W.F. (Lehigh Univ., 
Bethlehem, Pa. (USA). Fritz En as Lab.). Aug 1976. Con- 
tract E(11-1)-2682. 56p. Dep. NTIS $4.50. 

A constitutive relation and failure criterion for concrete 
material under general three-dimensional stress states has been 
developed using the work-hardening theory of plasticity. The for- 
mulation has all the required properties of concrete and gives a 
close estimate to experimental stresses for complete general stress 
states. In order that the results of research be readily usable in the 
analysis of suboceanic structures such as the large shells proposed 
for adoption in the Ocean Thermal Energy Conversion program 
(OTEC), corresponding computer codes must be developed to 
reflect this material. This report describes the development of the 
corresponding computer code in the form of a subroutine for the 
general purpose nonlinear finite element analysis program called 
NONSAP which was originally developed by the University of 
California at Berkeley in 1974. 


SOLAR RADIATION UTILIZATION 


SPACE HEATING AND AIR CONDITIONING 
REFER ALSO TO CITATION(S) 9482, 9538, 9548, 9560, 11842 


9517 (AD-A—021862) Solar heating of buildings and 
domestic 


hot water. Final report, Jul 1974—Dec 1975. Beck, E.J. 
Jr; Field, R.L. (Civil Engineering Lab. (Navy), Port Hueneme, 
Calif. (USA)). Jan 1976. 89p. (CEL-TR—835). NTIS $5.00. 

The purpose of this document is to provide guidance in the 
design and cost analysis of solar heating systems for buildings and 
domestic hot water (DHW). The nature of solar radiation, several 
types of solar systems, storage devices, and architectural considera- 
tions are among topics included. Calculation methodé are included 
for determining collector size, storage size, simplified buidling and 
DHW loads, value of fuel saved, and saving-investment ratios. The 
calculation procedure is based on parametric curves for ‘fraction 
of heating load supplied by solar energy ‘and several’ rules of 
thumb’ for design. A series of 11 worksheets is used to enable the 
engineer with no prior experience with solar systems to accomplish 
a complete design and cost analysis. With this information he can 
prepare bidding and specification documents for the job. Tables of 
solar insolation at various Navy stations, typical building heat 
loads, collector prices by type, and storage tank prices are in- 
cluded. Two example problems are worked for tube-in-sheet col- 
lectors: one for space and DHW heating for a single dwelling, and 
the other DHW supply for a dispensary. Neither was found to be 
cost effective when competing against present day prices for natu- 
= “y A directory of manufacturers and bibliography is also in- 
cluded. 


9518 (CONF-760423—) Proceedings of the second Southeast- 
ern conference on application of solar energy, Baton Rouge, Loui- 
siana, April 19—22, 1976. (Louisiana State Univ., Baton Rouge 
(USA); Energy Research and Development Administration, 
Washington, D.C. (USA). Div. of Solar Energy). Jul 1976. Con- 
tract E(40-1)-5102. 500p. Dep. NTIS $12.50. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

Separate abstracts were prepared for the individual papers 
presented. (WDM) 


9519 (CONF-760423—, pp 1-130) Utilization of solar energy. 
van Straaten, J.F. (Council for Scientific and Industrial Research, 
Pretoria). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

A series of six lectures was presented on the utilization of 
solar energy. Topics covered included: The why and how of solar 
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energy utilization; flat plate solar energy collectors (their — = 
testing, and use); solar water heaters for low-cost housing; solar 
space heating and cooling and other uses of solar energy in warm 
countries; solar radiation and the thermal performance of 
buildings; and building design to conserve energy. (WDM) 


9520 (CONF-760423—, pp 173-188) Design considerations 
and performance predictions for an integrated solar air heater and 
gravel bed thermal store in a dwelling. Dunkle, R.V. 
(Commonwealth Scientific and Industrial Research Organization, 
Highett, Australia). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

This paper is concerned with the problem of solar house 
heating where a solar air heater and a gravel bed thermal storage 
are integrated into the building design thereby reducing costs and 
improving the overall thermal performance of the combined 
system. Reasons for selecting the specific configuration are 
discussed. The results of computer studies are presented in which a 
linearized thermal model of the air heater is coupled to a sim- 
plified model of the gravel bed thermal storage, while the building 
temperature is assumed to be held constant at a fixed temperature. 
Comparisons are made of the system performance for different air 
heater inclinations and for flow either up or down through the 
gravel store. Further studies are briefly summarized using a more 
complex model of the gravel bed thermal store and allowing the 
building temperature to follow the combined effects of ambient air 
conditions, direct solar inputs, and the indirect solar input from 
the store via the floor of the building. The effects of temperature 
controls are also briefly discussed. 


9521 (CONF-760423—, pp 210-223) Solar life cycle cash 
flow analysis. Butt, S.H. (Olin Corp., East Alton, IL). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

The development of a mass market for solar equipment de- 
pends upon its economics. How quickly will a solar installation pay 
for itself from savings in conventional energy costs. How much 
profit’ will it return to the investor over its lifetime. An attempt 
is made to answer these questions, particularly as they apply to the 
Southwest. 


9522 (CONF-760423—, pp 234-243) Solar activities in North 
Carolina circa March 1976. Neal, C.L. (North Carolina Science 
and Tech. Center, Research Triangle Park). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

This paper reviews solar activities in North Carolina related 
to space heating and domestic hot water. The range of topics 
covered includes government involvements, university research, 
manufacturing, developers, custom builders, consultants, and in- 
dividuals. The portrayal is that of a variety state with a variety of 
solar projects, none of which dominate the picture. 


9523 (CONF-760423—, pp 273-278) Impacts of utilizing 
solar energy for heating and cooling. Pedulla, A. (Texas A and M 
Univ., a Station); Morehouse, J.H. Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

This paper presents a preliminary analysis of impacts result- 
ing from the institution of a specific action, i.e., ‘Implementing 
Solar Energy Systems”’. It is the purpose of this effort to demon- 
strate a methodological, holistic approach in assessing a particular 
action. Such a comprehensive analysis permits insights into 
seemingly superficial or impertinent factors that might be over- 
looked which may, in reality, have significant repercussions. 
Overall, the successful implementation of solar energy technology 
requires an assessment and understanding of the complexities 
reflected by impacts and requirements associated with such an ac- 
tion. 


9524 (CONF-760423—, pp 279-285) Impact of alternative 
incentives on the utilization rate of solar energy space rd 
and water : 1975—2000. Petersen, H.C. (Utah State Univ., 


Logan). Jul 1976. 
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From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 pr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

Financial incentives have been proposed to accelerate the 
use of solar energy for heating, cooling, and water heating. Among 
the most frequently mentioned are ies and property tax exemp- 
tions, tax deductions, tax credits, rapid amortization, and interest 
rate subsidies. Little information is available on the impacts of 
these incentives. This study uses a computer simulation model to 
estimate the effects of alternative incentives on the rate of solar 
energy utilization. It is determined that interest rate subsidies have 
the most significant impact, while sales tax exemptions make little 
difference. 


9525 (CONF-760423—, pp 302-308) Intermittent refrigera- 
tion system using truncated Winston's collector. Dhillon, G.S. 


— Agricultural Univ., Ludhiana, India); Cheema, L.S. Jul 
1976. 


From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

This paper deals with theoretical and experimental study of 
an intermittent refrigeration system using truncated Winston's col- 
lector having a theoretical concentration of five. The performance 
of the system has been experimentally studied. A heat balance of 
the solar energy entering the aperture of the collector has been 
carried out and analyzed. The most critical component of the 
system is the energy collection requiring further improvements. A 
solar C.O.P. of 15 to 22 percent is possible with an improved 
system. A qualitative comparison of continuous and intermittent 
refrigeration systems has also been included. 


9526 (COO—2703-3) Assessment of solar cooling. Curran, 
H.M. (Hittman Associates, Inc., Columbia, Md. (USA)). 1975. 
12p. (CONF-750884—1). Dep. NTIS $3.50. 

From Workshop on use of solar energy for the cooling of 
buildings; Los Angeles, California, United States of America 
(USA) (4 Aug 1975). 

In this study three solar cooling concepts were investigated: 
(1) the solar Rankine concept in which a Rankine cycle driven by 
solar energy is used to drive a vapor compression refrigeration 
machine; (2) the solar-assisted Rankine concept in which a Ran- 
kine cycle driven by both solar energy and fuel combustion is used 
to drive a vapor compression refrigeration machine; and (3) the 
solar absorption concept in which solar energy is used to drive an 
absorption refrigeration machine. The study was limited to the 
cooling function only. This limitation precluded detailed analysis of 
the relative energy and component capacities for functions other 
than cooling, so that the effect of potential alternative uses of 
system components appears ton” as an approximate allocation 
of part of the capital cost. ( 


9527 (COO—2928-3) Solar house program validation. 
Progress report No. 3. Winn, C.B.; Duong, N. (Solar Environmen- 
tal Engineering Co., Inc., Fort Collins, Colo. (USA)). Aug 1976. 
Contract E( 11-1 )-2928. 2 Ip. Dep. NTIS $3.50. 

The installation of the MITAS program in the CSU com- 
puter system has been completed, which serves as a basis for 
running the SOCCOST and SOCSIM programs. Data filtering and 
record extension are discussed along with data selection for model 
calibration and validation. (WDM) 


9528 (LBL-—-5229) Residential solar hot-water heating and 
space conditioning systems in northern California: a brief survey. 
Greene, B.A. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Aug 1976. Contract W-7405-ENG-48. 98p. Dep. 
NTIS $5.00. 

Data are presented on ago en 60 residential solar 
energy systems located within the San Francisco Bay Area and 
Northern California regions. The systems, almost all built within 
the last 2 to 3 years, represent a wide spectrum of approaches to 
solar heating and cooling and solar hot-water heating. Data con- 
cern the building itself, the solar system, collector, storage system, 
and auxiliary (backup) system. Where possible, detailed informa- 
tion is included on the initial costs of the systems and on their per- 
formance to date. 


9529 (NP—21214) Use of solar energy for space heating and 
hot water: technical description, economic feasibility, implications 
for the state. Lee, H. (Massachusetts Energy Policy Office, Boston 
(USA)). Apr 1976. 89p. 

This report deals almost exclusively with solar energy for 
space and water heating. Specifically, the report investigates 
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several types of solar-heating systems, including both built-in and 

retrofitted air and water systems. It examines solar power for space 

Sa for hot water heating, and for a combination of both uses. 
) 


9530 (SE—2284-1) Performance testing of a residential solar 
climate control system using a water trickle collector and a water- 
rockbed thermal storage. Progress report, March—June 1976. 
Kiper, A.M. (George Washington Univ., Washington, D.C. (USA). 
Dept. of Civil, Mechanical, and Environmental Engineering). Jun 
1976. Contract E(49-18)-2284. 16p. Dep. NTIS $3.50. 

A test program is underway which involves the experimental 

performance evaluation and the cost-effectiveness study of a solar 
building pad control system installed in a new house near 
Washington, D.C. This system uses a water trickle solar collector 
and a water-rockbed type thermal storage subsystem. A standard 
air conditioning unit, operating during off-peak hours, and the 
thermal storage combination meets the cooling requirements dur- 
ing the summer months. The test house is occupied by a typical 
family and the system is currently being instrumented for specific 
testing purposes. Test equipment, instrumentations, and com- 
ponents of the data acquisition system have been ordered and 
some of these items have been received. As soon as the system in- 
strumentation is completed, the check-out tests will be conducted 
and then the tests will begin to collect data for the cooling mode 
of operation. The system will be monitored over a twelve month 
period. 
9531 (UTRC/R—76-952528-2) Testing and evaluation of a 
solar-powered turbocompressor Rankine cycle system for building 
air conditioning. Quarterly progress report No. 2, April 16, 
1976—July 15, 1976. Meader, M.D.; Biancardi, F.R. (United 
Technologies Research Center, East Hartford, Conn. (USA)). 31 
Jul 1976. Contract E(11-1)-2824. 3lp. Dep. NTIS $4.00. 

This report describes work performed to further define and 
demonstrate the performance and operational characteristics of a 
Rankine cycle turbocompressor air conditioning and heating 
system over a range of temperatures provided by a heat source 
which simulates flat-plate and medium-concentration solar collec- 
tors. The analytical and experimental program utilizes a demon- 
stration turbocompressor system which was designed, built, and 
pont to successful shakedown and performance tests for the 

ERDA during fiscal year 1975. (WDM) 


9532 Solar heating and cooling systems: a reality today. 
Schultz, J. (Solar Utilities Co., San Diego, CA). pp 80-92 of In 
Energy for the environment. Rolinski, E.J. (ed.). Dayton, OH; 
American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Topics considered in some detail include collection efficien- 
cy, economics, energy conservation priorities, capital investment 
(equipment cost), cost effectiveness, financing, and the overall 
review. (WDM) 


9533 Helio Thermics solar-heated and -cooled house. Mother 
Earth News; No. 42, 110-117(Nov 1976). 

The design and operational modes of a solar-heated and - 
cooled house in South Carolina are detailed. The house utilizes an 
attic heat trap type collector and rock bed storage under the crawl 
space. The house has FHA and VA approval for the local area. 
(WDM) 


DISTILLATION 
REFER ALSO TO CITATION(S) 9534 


WATER HEATING 
REFER ALSO TO CITATION(S) 9521, 9522, 9528, 9529, 9550 


9534 (CONF-760423—, pp 148-172) Solar distillation and 
combined distillation and water heating for tropical areas. Dunkle, 
R.V. (Commonwealth Scientific and Industrial Research Organiza- 
tion, Highett, Australia). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

A simple solar water heater intended for use in tropical 
areas such as Indonesia has been built and preliminary per- 
formance tests run under Melbourne conditions. As the major 
mode of heat loss is due to condensation on the glass it seemed 
reasonable to collect this distillate for household consumption. A 
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solar heater—still combination was built and performance figures 
are presented. Solar still theory has been presented in SI units and 
generalized curves presented for determination of solar still and 
water heating 1 pater sae A comparison has been made between 
theoretical and experimental performance of the combination solar 
still—water heater. 


9535 (CONF-760423—, pp 244-251) Status of solar water 
heaters in India. Garg, H.P.; Mann, H.S. (Central Arid Zone 
Research Inst., Jodhpur, India). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

The technology developed in India on solar water heaters 
has reached the stage where it can be commercially exploited as 
an economically viable proposition. System design analysis with 
respect to the three types of solar water heaters, viz., the built-in 
storage type solar water heater, the domestic solar water heater 
and the large size solar water heater, has been carried out with the 
help of digital computers, and collector configuration has been op- 
timized. The optimized built-in storage type solar water heater with 
a capacity of 90 litres per day is the simplest, efficient, and most 
economical of the three. The domestic solar water heater with a 
capacity of 140 litres per day employs natural circulation of water 
between the collector and storage tank; this has been licensed to 
more than five Indian firms, and some of them have come into 
production. The large size solar water heater employs forced circu- 
lation of water and is suitable for industrial and commercial appli- 
cation; this has also been licensed to a number of Indian firms. 
(WDM) 


9536 (CONF-760423—, pp 252-257) Solar energy research 
and application with special reference to solar water heating in 
Southern Africa. van Straaten, J.F. (Council for Scientific and In- 
dustrial Research, Pretoria). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

Solar energy research in South Africa involves the optimiza- 
tion of building design with respect to climate as well as the direct 
application of solar energy for heating and/or cooling. Particular 
attention is being given to the development of a simple solar water 
heater for low-cost housing. A variety of solar water heater 
designs, solar stills, and crop drying systems are in operation in 
Southern Africa. Educational programs have been initiated to 
reduce the misuse of solar water heaters. A specification for solar 
water heaters and storage vessels is being prepared. Coordination 
of research in this field is desirable. 


9537 (CONF-760423—, pp 258-263) Solar energy in Aus- 
tralia. Dunkle, R.V. (Commonwealth Scientific and Industrial 
Research Organization, Highett, Australia). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

A general review of the present status of solar energy 
utilization in Australia is presented. Outside of the agricultural 
field the major use of solar energy is for salt production from sea 
water. The only other significant use of solar energy is for water 
heating, mainly for domestic and institutional installations. This in- 
dustry is rapidly expanding at the present time but is limited by the 
competition of low priced conventional energy sources. The author 
believes that the next significant area of solar energy use will be 
for domestic space heating. 


9538 (CONF-760423—, pp 286-295) Barriers to the applica- 
tion of solar energy: the Florida experience. Y arosh, M.M.; Beaty, 
K.D. (Florida Solar Energy Center, Cape Canaveral). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

Within the past few years, the rapidly escalating costs of 
electrical energy, and the prospects of continued increases in fossil 
fuel costs, have caused a strong and renewed interest in increasing 
the use of solar energy in Florida. While this is a desirable goal for 
several reasons, there are serious difficulties impeding the achieve- 
ment of such an objective. This paper briefly reviews the Florida 
experience with present applications of solar energy, identifies the 
recognized and anticipated problem areas that must be overcome 
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if widespread applications of solar energy are to be achieved in the 
near term, and suggests the role of State government with respect 
to those applications. (WDM) 


9539 (UCRL—78288(Rev.1)) Shallow solar ponds for indus- 
trial process heat: the ERDA—SOHIO project. Dickinson, W.C.; 
Clark, A.V.; lantuono, A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 17 Jun 1976. Contract W-7405-ENG- 
48. 25p. (CONF-760842—2). Dep. NTIS $3.50. 

From Joint conference of the American Section of the In- 
ternational Solar Energy Society and The Solar Energy Society of 
Canada, Inc.,; Winnipeg, Manitoba, Canada (15 Aug 1976). 

The solar energy group at LLL has developed shallow solar 
ponds to supply cost-competitive solar heated water for industrial 
use. A prototype system has been built and put into operation at 
the site of the Sohio Petroleum Company's new uranium mine and 
milling complex near Grants, New Mexico. When operational, a 
projected full-size system is expected to furnish approximately half 
of the 10° GJ (approximately 10° MBtu) annual site process heat 
requirement. A description of the physical features of shallow solar 
ponds is presented along with a method for analyzing pond per- 
formance. An economic analysis of the projected Sohio solar 
system is provided. 


SOLAR COLLECTORS AND CONCENTRATORS 
REFER ALSO TO CITATION(S) 9450, 9462, 9487, 9519 


9540 (ANL-SOL—76-04) Prisms with total internal reflection 
as solar reflectors. Rabl, A. (Argonne National Lab., Ill. (USA)). 
May 1976. Contract W-31-109-eng-38. 37p. Dep. NTIS $4.00. 

For the sake of good optical efficiency, the reflectivity rho 
of mirror surfaces in solar collectors should be as high as possible. 
Until now, most solar reflectors have used aluminum with values of 
rho in the 80 to 90 percent range. Even the best material, silver, 
allows reflectivities only up to 95 percent. With total internal 
reflection (TIR), on the other hand, the effective reflectivity is 
limited only by absorption in the transparent medium, and absorp- 
tion losses can as easily be kept below five percent. In certain solar 
collectors, conventional mirrors can be replaced by an array of 
small rectangular glass prisms, an optical trick well known from 
binoculars. The only problem is that TIR occurs for a restricted 
range of incidence angles, limited by the low value of the refrac- 
tive index n approximately equal to 1.5 of commonly available 
glass or acrylic. However, an additional degree of freedom is 
gained in the design of solar collectors because only concentration, 
not imaging, is relevant. The suitability of TIR prismatic reflectors 
for solar energy collection is investigated systematically. (WDM) 


9541 (CONF-760423—, pp 189-209) Series testing of solar 
collectors. Dunkle, R.V. (Commonwealth Scientific and Industrial 
Research Organization, Highett, Australia). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

The performance of a solar collector requires a knowledge 
of the collector area, mass flow rate of fluid, solar irradiation, inlet 
temperature, ambient temperature, and certain thermal parame- 
ters. These thermal parameters can be simply determined by con- 
necting a number of identical collectors in series, and simultane- 
ously measuring the inlet and outlet temperatures of all individual 
collectors, ambient temperature, the mass flow rate of fluid, and 
insolation. This method enables one to compare the performance 
of a number of identical collectors under conditions which are es- 
sentially identical except for the fluid temperature level. Prelimina- 
ry measurements have yielded remarkably consistent results and it 
is thought that the thermal parameters obtained by this technique 
can be used with confidence in the design or simulation of solar 
systems. 


9542 (CONF-760423—, pp 296-301) PANELCOIL: a possi- 
ble low cost solar collector. Evans, R.D.; Litka, A.H. (Florida 
Technological Univ., Orlando). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference qn 
application of solar energy. 

Results are presented of an analytical and experimental in- 
vestigation of the utilization of a commercially available 
'Panelcoil’’ heat exchanger as a flat plate solar collector. Good 
agreement was obtained for the energy gain of the collector as pre- 
dicted from theory and that obtained from the experimental mea- 
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surements. Preliminary experimental data indicated a collector effi- 
ciency of 0.45 to 0.73 over a wide range of operating conditions. 
The results of this preliminary investigation indicate that the Panel- 
coil collector can function adequately as a flat plate solar collector 
although corrosion does appear to be a problem when water is 
used as the working fluid in the collector. 


9543 (CONF-760423—, pp 309-314) Cylindrical liquid lens 
as a solar strip concentrator. Chauhan, R.S. (Punjab Agricultural 
Univ., Ludhiana, India). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

This paper describes a simple technique of producing cylin- 
drical liquid lens as a stationary concentrator for solar energy. 
Three types of liquid lens have been discussed: plano-convex, dou- 
ble convex, and concavo-convex. Basic materials required are a 
mass of clear transparent plastic sheet. Both are readily and 
cheaply available. Liquid is supported over curved plastic sheet in 
case of plano-convex cylindrical liquid lens. For double convex 
and concavo-convex types, the liquid is enclosed in the space pro- 
vided between two curved plastic sheets. The curve along which 
the plastic sheet is bent is circular in curvature. All types of cylin- 
drical liquid lenses are oriented in an east-west direction. Seasonal 
adjustment is desirable. Cylindrical water lens in particular is an 
inexpensive device for solar energy concentration. 


9544 (CONF-760423—, pp 315-320) Pressure stabilized 
solar collector (PSSC). Brantley, L.W. Jr. (Marshall Space Flight 
Center, AL). Jul 1976. 

From 2. southeastern conference on application of solar 
energy; Baton Rouge, Louisiana, United States of America (USA) 
(19 Apr 1976). 

In Proceedings of the second Southeastern conference on 
application of solar energy. 

It is well known that a paraboloid reflector is a very effi- 
cient concentrator and can be coupled with a ‘’blackbody’’ cavity 
to make an efficient collector. However, the costs of the two axis 
tracking system and the doubly-curved, paraboloid, reflector sur- 
face have prevented an economically practical collector of this 
type from being achieved. Presented here is a concentrating, 
tracking spheroidal collector designed to minimize the cost of the 
tracking system and the reflector. The cavity absorber has been 
designed to minimize the tracking and reflector surface accuracy 
requirements while maintaining high performance efficiency. 
Working fluid temperatures of 200 to 1000°F are achievable at ef- 
ficiencies of 50 to 70 percent of the direct solar radiation at a cost 
as low as $5/ft®, excluding the development costs, for units 20 to 
30 feet in diameter. 


9545 (FEA/B—76/161) Solar collector manufacturing activi- 
ty: July—December 1975. Magnas, H.L. (Federal Energy Adminis- 
tration, Washington, D.C. (USA)). Mar 1976. 14p. Federal Energy 
Administration, Washington, DC. 

The Office of Data Analysis within the Federal Energy Ad- 
ministration has completed a survey of private firms that have 
manufactured and sold solar collectors during the second half of 
calendar year 1975. The purpose of this semiannual survey is to 
obtain descriptive statistics on economic activity in the solar heat- 
ing and cooling area and to identify production growth rates in this 
fledgling industry. Results of earlier surveys covering calendar year 
1974 and the first 6 months of 1975 were used for making baseline 
comparisons. 


9546 (FEA/B—76/403) Solar collector manufacturing activi- 
ty: January—June 1976. Stoll, R.D. (Federal Energy Administra- 
tion, Washington, D.C. (USA)). Sep 1976. 21p. Federal Energy 
Administration, Washington, DC. 

The Office of Energy Information and Analysis within the 
Federal Energy Administration has completed a survey of private 
firms that have manufactured and sold solar collectors during the 
first half of calendar year 1976. The purpose of this semiannual 
survey is to obtain descriptive statistics on economic activity in the 
solar heating and cooling area and to identify production growth 
rates in this fledgling industry. Results show that production during 
the first half of 1976 was 60 percent greater than for the last half 
of 1975 and 155 percent greater than for the first half of 1975. 


9547 (N—75-26304/6ST) Comparison under a simulated sun 
of two black-nickel-coated flat-plate solar collectors with a nonselec- 
tive black-paint-coated collector. Simon, F.F. (National Aeronautics 
and Space Administration, Cleveland, Ohio (USA). Lewis 
Research Center). Jun 1975. 23p. (NASA-TM-X—3226, 
E—8236). NTIS $3.25. 
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A performance evaluation was made of two, black nickel 
coated, flat plate solar collectors. Collector performance was 
determined under a simulated sun for a wide range of inlet tem- 
peratures, including the temperature required for solar powered 
absorption air conditioning. For a basis of comparison a per- 
formance test was made on a traditional, two glass, nonselective, 
black paint coated, flat plate collector. Performance curves and 
performance parameters are oo to point out the importance 
of the design variables which determine an efficient collector. A 
black nickel coated collector was found to be a good performer at 
the conditions expected for solar powered absorption air condi- 
tioning. This collector attained a thermal efficiency of 50 percent 
at an inlet temperature of 366 K (200 F) and an incident flux of 
946 watts/sq m (300 Btu/hr-sq ft). 


9548 (N—75-26495/2ST) Development of flat-plate solar col- 
lectors for the heating and cooling of buildings. Final . Ram- 
sey, J.W.; Borzoni, J.T.; Holland, T.H. (Honeywell, Inc., Min- 
neapolis, Minn. (USA)). Jun 1975. Contract NAS3-17862. 209p. 
(NASA-CR— 134804; HONEY WELL—2852-40057). NTIS $7.25. 
The relevant design parameters in the fabrication of a solar 
collector for heating liquids were examined. The objective was to 
design, fabricate, and test a low-cost, flat-plate solar collector with 
high collection efficiency, high durability, and requiring little main- 
tenance. Computer-aided math models of the heat transfer 
processes in the collector assisted in the design. The preferred 
physical design parameters were determined from a heat transfer 
standpoint and the absorber panel configuration, the surface treat- 
ment of the absorber panel, the type and thickness of insulation, 
and the number, spacing and material of the covers were defined. 
Variations of this configuration were identified, prototypes built, 
and performance tests performed using a solar simulator. Simu- 
lated operation of the baseline collector configuration was com- 
bined with insolation data for a number of locations and compared 
with a predicted load to determine the degree of solar utilization. 


9549 (NASA-TM-X—3226) Comparison under a simulated 
sun of two black-nickel-coated flat-plate solar collectors with a non- 
selective black-paint-coated collector. Simon, F.F. (National: 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). Jun 1975. vp. 

A performance evaluation was made of two, black-nickel- 
coated, flat-plate solar collectors. Collector performance was 
determined under a simulated sun for a wide range of inlet tem- 
peratures, including the temperature required for solar-powered 
absorption air conditioning. For a basis of comparison a per- 
formance test was made on a traditional, two-glass, nonselective, 
black-paint-coated, flat-plate collector. Performance curves and 
performance parameters are presented to point out the importance 
of the — variables which determine an efficient collector. A 
black-nickel-coated collector was found to be a good performer at 
the conditions expected for solar-powered absorption air condi- 
tioning. This collector attained a thermal efficiency of 50 percent 
at an inlet temperature of 366 K (200°F) and an incident flux of 
946 watts/m? (300 Btu/hr-ft*). 6 refs. 


9550 (NSF-RA-N—74-062, pp 118-123) Sensitivity of solar 
collector to solar input. Schlesinger, R.J. (Jet Propulsion 
Lab., Pasadena, CA). Sep 1974. 

From Solar energy data workshop; Silver Spring, Maryland, 
United States of America (USA) (29 Nov 1973). 

In Solar energy data workshop. 


9551 (SAND—76-5061) Focused solar collector analysis with 
axially varying input due to shadowing from adjacent collectors. 
Lee, D.O.; Schimmel, W.P. Jr. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). 1976. 23p. (CONF-760816—1). Dep. NTIS 
$3.50. 

From National heat transfer conference; St. Louis, Missouri, 
United States of America (USA) (8 Aug 1976). 

This paper presents an analytical expression for the shadow- 
ing of a collector by adjacent units as a function of collector loca- 
tion, spacing, and orientation. Hourly variations of solar input are 
accounted for as are the seasonal effects of solar zenith angle. 
Using the shadowing expression, an axial temperature differential 
analysis is used to determine the output of a linear focused solar 
collector being shadowed by adjacent collectors. Outputs for a typ- 
ical spacing configuration are presented for a north-south oriented 
collector field. Calculations are based on fixed tilt east-west 
tracking systems. The effect of the time of day on the collector 
output ts included for the equinoxes and solstices for Albuquerque, 
N. M. 


9552 (SAND—76-5310) Specular reflectance properties of 
mirror materials. Pettit, R.B. (Sandia Labs., Albuquerque, N.Mex. 
(USA)). 1976. Contract E(29-1)-789. 12p. (CONF-760821—10). 
Dep. NTIS $3.50. 
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From Sharing the sun, solar technology in the seventies; 
Winnipeg, Canada (15 Aug 1976). 

The absolute specular reflectance of flat mirrors at discrete 
wavelengths over the range 400 nm to 900 nm was obtained as a 
function of the reflected beam width from 1.0 mrad (0.057°) to 
16.9 mrad (0.97°). The mirror materials were supplied by G. T. 
Sheldahl, 3M Company, Alcoa, and Carolina Mirror Company. For 
some of these materials, the reflected beam profile could be 
described by a normal distribution. In this case, the reflectance 
properties are completely characterized by a solar reflectance and 
a standard deviation. However, for other materials, the reflected 
beam profile was described by the sum of two normal distributions. 
Data for selected materials and examples of the curve fitting 
procedure are presented. 


9553 (SAND—76-5641) Mathematical modeling of solar con- 
centrators. Biggs, F.; Vittitoe, C.N. (Sandia Labs.,, Albuquerque, 
N.Mex. (USA)). 1976. Contract E(29-1)-789. I5p. (CONF- 
760821—8). Dep. NTIS $3.50. 

From Sharing the sun, solar technology in the seventies; 
Winnipeg, Canada (15 Aug 1976). 

A computational capability that models the operation of any 
solar energy collector that uses flux concentrators is a valuable aid 
in the planning, design, construction, calibration, safety analysis, 
and operation of the system. In addition to the usual optical con- 
siderations, the model should treat such imperfections as reflect- 
ing-surface slope errors, suntracking and alignment errors, and 
mirror-focusing errors. It should properly account for the angular 
distribution of incoming sun rays and the effects of atmospheric 
transmission on this distribution. A model with these capabilities is 
described, and two computer programs for implementing it are il- 
lustrated. 


9554 (SAND—76-8039) Potential of a solar collector with a 
stationary spherical reflector and a tracking absorber for electrical 
power production. Clausing, A.M. (Sandia Labs., Livermore, Calif. 
(USA)). Aug 1976. Contract E(29-1)-789. 48p. Dep. NTIS $4.00. 

A fixed segment of a concave spherical mirror can be used 
to concentrate beam radiation onto a tracking absorber which 
pivots about the center of curvature of the mirror. A possible 
economic advantage of this system over concentrating collectors 
with tracking mirrors is reduced mirror cost. The characteristics of 
this system are analytically studied. The strong influences of the 
geometrical parameters of the stationary reflector/tracking ab- 
sorber system are established. The penalty caused by the fixed 
reflector and the influence of the absorber temperature is also 
determined. The daily and yearly variations in the power produced 
by the system are presented. 


9555 Chemical vapor deposition of molybdenum and tungsten 
films of high infrared reflectance. Gurev, H.S.; Carver, G.E.; Sera- 
phin, B.O. (Univ. of Arizona, Tucson). pp 36-49 of In Solar ener- 
gy. Berkowitz, J.B.; Lesk, 1.A. (eds.). Princeton, NJ; Electrochemi- 
cal Society, Inc. (1976). 

From Meeting of the Electrochemical Society; Washington, 

District of Columbia, United States of America (USA) (3 May 
1976). 
See CONF-760521—. 
Spectral selectivity and long term stability at 500 to 600°C 
have been previously demonstrated for silicon-on-silver multilayer 
solar absorbers for use in photothermal conversion. The substitu- 
tion of molybdenum or tungsten thin films for the silver reflector 
raises the converter’s operating temperature limit. Although con- 
ventionally evaporated or sputtered Mo or W films low infrared 
reflectances, the results indicate that CVD films have reflectances 
approximating those of the pure, polished bulk metals. Barrier 
oxide layers are necessary to prevent interfacial reactions between 
the reflector films and either the ferrous substrate or the overlay- 
ing silicon absorber film. 


9556 Solar energy concentrator. Hubbard, W.M. (to Rohr In- 
dustries, Inc.). US Patent 3,977,773. 31 Aug 1976. Filed date 17 
Jan 1975. 6p. 

The reflector surface of the concentrator is formed of 
plastic type material and includes at !east one layer of reinforcing 
material embedded therein. The concentrator has a parabolic con- 
cave inner reflective surface and is constructed either as a unitary 
member or by joining together a plurality of segmented sections. 
The reflective surface is provided by a plurality of side by side in- 
dividual rectangular mirror segments at least partially embedded 
therein. The construction of the reflector is described. (WDM) 


9557 Solar energy collector. Barber, E.M. Jr. (to Sunworks, 
Inc.). US Patent 3,980,071. 14 Sep 1976. Filed date 21 Mar 1974. 
10p. 

A solar heat energy collecting device and system embodying 
the same is disclosed where the devices are used in multiple to 
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provide the required heating capacity, and where each device in- 
cludes a housing member supportable on a roof between adjacent 
joists or on a separate structure. A solar energy collector plate is 
mounted within the housing, and heat transfer tubes are in inti- 
mate contact with the collector. A — of devices may be 
= in a columnar and row array with the tubes of each con- 
nected. 


9558 Solar heating system. Minnick, J.N. (to The Raymond 
Lee Organization, Inc.). US Patent 3,981,295. 21 Sep 1976. Filed 
date 15 Jul 1975. 4p. 

A solar heating unit comprises an insulated housing having a 
plurality of sides, a bottom and a transparent top. A pair of copper 
sheets are provided at the bottom of the housing. A plurality of 
spacers are provided between the copper sheets and maintain the 
sheets in spaced parallel relation. Cold water is supplied to the 
space between the copper sheets and heated water is withdrawn 
from such space. A plurality of lenses in the housing at the top 
thereof magnify and concentrate the rays of the sun on the copper 
sheets to heat the water between such sheets. 


9559 Solar heat collector. Gillery, F.H. (to PPG Industries, 
Inc.). US Patent 3,981,293. 21 Sep 1976. Filed date 13 Mar 1974. 
12p. 

Disclosed is a solar heat collector having a cover plate 
mounted in spaced relation to a solar energy absorber. The cover 
plate has a transmittance coefficient (t) for solar radiation e.g., in 
the wavelength range of about 0.3 to 2.1 microns, and a 
reflectance coefficient (r) for infrared energy in the wavelength 
range of about 2 to 15 micron. The transmittance coefficient and 
reflectance coefficient of the cover plate are selected such that the 
product of (r) and (t) is equal to or greater than about 0.25 to in- 
crease the saturation temperature of the solar heat collector. 


9560 Use of solar energy heat gathering and storing systems 
to increase farm crop St. Clair, J.C. US Patent 3,981,151. 
21 Sep 1976. Filed date 20 Jan 1975. 6p. 

In a solar heat collecting and storage system in which mir- 
rors reflect sunlight on a heat storing material such as a pile of 
pebbles, with air being drawn into the pile of pebbles so the heat 
accumulating on the surface of the pile is drawn into the center of 
the pile of pebbles, is located an artificial light of the correct color 
so that it will produce crop growth. When the sun is not shining 
the mirrors, that have been used to collect solar heat, are used to 
reflect this artificial light over growing crops and thus produce 
crop yields greater than normal. 


9561 All glass composite building panels. Deminet, C.; Gil- 
lette, R.B. (to The Boeing Co.). US Patent 3,981,294. 21 Sep 
1976. Filed date 7 Oct 1974. 6p. 

An all glass composite building panel suitable for use as an 
integral structural member in roofs, ceilings, walls, and floors is 
described. The panel is constructed of three layers of glass 
separated by integral raised walls fused to the adjacent glass layers 
to define three possible combinations of two enclosed spaces; two 
layers of contiguous individual vacuum cells; one layer of con- 
tiguous individual vacuum cells and one layer comprising a serpen- 
tine passageway for liquid flow therethrough, said serpentine 
passage containing a heat absorptive material; or two layers com- 
prising individual serpentine passageways for liquid flow. 


GEOTHERMAL ENERGY 


RESOURCE STATUS AND ASSESSMENT 


USA 


9562 (EPA—600/9-76-011, pp 1-35) Geothermal energy 
development. Kruger, P. (Stanford Univ., CA). May 1976. 

In Proceedings of the first workshop on sampling geother- 
mal effluents. 

Forecasts and national goals for development of U. S. 
geothermal resources, problem areas in the development of the 
geothermal energy cycle, the geothermal resource base of the U. 
S., geothermal exploration methods, utilization of geothermal ener- 
gy. types of geothermal power plants, and environmental impacts 
of geothermal power production are discussed. The national 
geothermal program is surveyed. (MHR) 


9563 (NP—21191/2, pp A.1-A.27) Geothermal resources of 
the western United States. 31 Dec 1974. 

In Experimental geothermal research facilities study (phase 
0). Volume 2. 
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A_ geologic overview of the western U.S. geothermal 
province is given, and a summary of geothermal sites in the*U.S. 
with deep wells is presented. Maps are included. (WHK) 


9564 (NP—21191/2, pp C.1-C.9) East Mesa geothermal field 
reservoir characteristics. 31 Dec 1974. 

In Experimental geothermal research facilities study (phase 
0). Volume 2. 

A preliminary evaluation of the potential of the East Mesa 
geothermal field as a source of geothermal energy is discussed. 
Conservative calculations indicate that the geothermal reserves 
with reinjection are more than adequate to meet the needs of the 
experimental facility. (WHK) 


GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


REFER ALSO TO CITATION(S) 9050 


9565 (USGS-OFR—75-525) Physical factors determining the 
fraction of stored energy recoverable from hydrothermal convection 
systems and  conduction-dominated areas. Nathenson, M. 
aes Survey, Menlo Park, Calif. (USA)). Oct 1975. Sip. 


Background analyses for the estimates of Nathenson and 
Muffler (1975) of geothermal resources in hydrothermal convec- 
tion systems and conduction-dominated areas are given. Heat and 
fluid recharge potential of geothermal reservoirs are discussed, and 
the physical factors that determine the fraction of stored energy 
obtainable at the surface from a geothermal reservoir are con- 
sidered. Also, conversion of heat to electricity and the use of 
geothermal energy for direct-heating applications are discussed. 


9566 Analysis of finite-difference and finite-element techniques 
for geothermal reservoir simulation. Faust, C.R.; Mercer, J.W. pp 
337-354 of In Fourth SPE symposium on numerical simulation of 
reservoir performance. New York; American Inst. of Mining, 
Metallurgical, and Petroleum Engineers, Inc. (1976). 

From 4. symposium on numerical simulation of reservoir 
performance convenes; Los Angeles, California, United States of 
America (USA) (19 Feb 1976). 

See CONF-760228—. 

A_ two-dimensional (areal) finite-difference geothermal 
model is presented, and results are compared with a Galerkin, 
finite-element model previously developed by the authors. In both 
models, it is assumed that local thermal equilibrium exists and 
capillary pressure is negligible. The continuity equations for steam 
and water are reduced to two non-linear, partial-differential equa- 
tions posed in terms of fluid pressure and enthalpy. These equa- 
tions are applicable to both hot-water (single-phase) and vapor- 
dominated (two-phase) geothermal reservoirs. In both the finite- 
difference and finite-element models the time derivatives are ap- 
proximated by finite-difference expressions. For each time step, 
this yields a system of nonlinear equations. The nonlinear coeffi- 
cients are treated as constants during each time step and are evalu- 
ated using either the values of pressure and enthalpy at the 
beginning of the time step or values extrapolated to the mid-time 
level. In the finite-difference model the solution is improved by 
Newton-Raphson iteration. This technique markedly reduces mass 
and energy balance errors while permitting larger time steps. The 
linearized equations in both models are solved by a Gauss-Dolittle 
procedure for nonsymmetric, banded matrices. Several example 
problems, based on analytical solutions and published experimental 
data are used to evaluate the relative merits of finite-difference 
and finite-element techniques applied to geothermal reservoir 
simulation. Results suggest that the finite-element method is more 
suitable for hot-water reservoirs due to less numerical diffusion 
and better approximations of boundary and internal geometries 
(with fewer node points). For vapor-dominated systems, the finite- 
difference model appears superior because it reduces mass and 
energy balance errors and exhibits less numerical oscillation. 


USA 
REFER ALSO TO CITATION(S) 9579 
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GEOPHYSICAL TECHNIQUES AND SURVEYS 


9567 (LA—6435-MS) Seismic reconnaissance of the Los 
Alamos Scientific Laboratory's Dry Hot Rock Geothermal Project 
area. Kintzinger, P.R.; West, F.G. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Jul 1976. Contract W-7405-Eng-36. 19p. Dep. 
NTIS $3.50. 

Active seismic methods using high-explosive sources and 
nondestructive energy sources were used to determine seismic 
velocities, signal detectability, and subsurface geologic structure in 
the vicinity of the Los Alamos Scientific Laboratory's (LASL) Dry 
Hot Rock Geothermal Project area. Positions of several faults have 
been determined. A synthetic seismogram has been created that 
shows good agreement with recorded reflection records taken near 
exploratory borehole GT-2. 


9568 (UCRL— 13690( Vols.1-2)) Electrical resistivity survey 
of the Salton Sea geothermal field Imperial Valley, Calfornia. 
Meidav, T.; West, R.; Katzenstein, A.; Rotstein, Y. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). May 1976. 
Contract W-7405-ENG-48;SUB-PRJ-8432305. vp. Dep. NTIS 
$4.00. 

An extensive electrical resistivity survey was conducted in 
the Salton Sea Geothermal Field, Imperial Valley, California. Very 
high energizing power (upward of 200 amperes) was employed to 
determine the extremely low resistivities (less than 0.5 ohmmeters) 
which were expected, to depths of 3 to 6 km. A combination of 
Schlumberger, equatorial, and dipole-dipole sounding techniques 
was employed and ultra-low commutation periods were used to 
avoid skin depth effects. Some depth soundings were extended into 
the sea by means of the equatorial sounding approach. The 
findings of the resistivity survey are combined with a previously re- 
ported marine seismic survey of the Salton Sea. They indicate that 
a very complex structural-hydrogeological pattern exists in the 
area. Integration of all existing data suggests that the Salton Sea 
geothermal field is an expression of active crustal spreading 
presently taking place along the southern shore of the Sea. The re- 
sistivity survey revealed the existence of six significant faults in the 
area. These are named here as the Wister, Calipatria, Red Hill, 
Brawley, Fondo and Westmorland Faults. The discovered faults act 
as either aquicludes or aquitards, probably with varying degrees of 
sealing effectiveness along their length. Comparison of existing 
isothermal maps, structural maps and the iso-resistivity data leads 
to the conclusion that sharp salinity gradients must exist in the 
area. Radical changes in vertical and lateral resistivity distributions 
suggest that a complex stratigraphic-temperature-salinity pattern 
exists in the area. 


9569 (USGS-OFR—74-9) Basic heat-flow data from the 
United States. Sass, J.H.; Munroe, R.J. (comps.). (Geological Sur- 
vey, Reston, Va. (USA)). 16 May 1974. 457p. TIC. 

It has been impossible to document fully in source papers, 
the large number of heat-flow results from the United States that 
have been published in recent years. The basic data of the major 
American research groups active in heat flow are tabulated in this 
report. Quantities tabulated include temperature, thermal conduc- 
tivity, density, heat production, and terrain data for individual 
boreholes. The tables were prepared by the authors of the original 
papers and include what the authors believe to be pertinent infor- 
mation about each borehole. 


9570 (USGS-OFR—74-96) Search for geothermal seismic 
noise in the East Mesa area, Imperial Valley, California. lyer, H.M. 
(Geological Survey, Menlo Park, Calif. (USA)). Jul 1974. 54p. 
TIC. 

Seismic noise measurements were made in the East Mesa 
area of Imperial Valley, California, to find out if a noise anomaly 
was associated with the Mesa thermal anomaly. Thirty-three loca- 
tions were occupied in the area using slow-speed tape-recording 
seismic systems. One of the stations (CEN) was operated close to 
where a geothermal test well was subsequently drilled by the U. S. 
Bureau of Reclamation. Several sources of cultural noise are 
present in the area. Large fluctuations in noise level, superposed 
on a constant high level of noise, occur from traffic on a freeway 
to the south of the region. There is noise generated by canals to 
the west and south and agricultural activity to the west of the re- 
gion. Noise at 2.5 Hz frequency generated by a small waterfall 
(power drop) on the All American Canal propagates as far as 10 
km. Average noise levels were computed at each station using 
several quiet samples selected from 4-hour sections of data 
recorded at night and contoured. Spatial distribution of 2 to 3 Hz 
noise shows noise radiating from the power drop. Noise in 0 to 2, 
3 to 5, and 5 to 10 Hz bands show high levels extending along the 
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freeway to the south and East High Line Canal to the west of the 
area. The Mesa thermal anomaly is centered about 2.5 km from 
the freeway and canal and does not seem to have any anomalous 
noise amplitudes associated with it. Additional results using data 
from two arrays of closely-spaced instruments extending from the 
freeway to the Mesa thermal anomaly also show no indications of 
high noise levels over the anomaly. This conclusion differs from 
the results of two previous surveys in the area (Douze and Sorrells, 
1972; Geothermal Staff of Teledyne-Geotech, 1972) which show 
well defined noise anomalies in the 0 to 2, and 3 to 5 Hz frequen- 
cy bands. A search was also made for anomalous features in noise 
spectra and for coherent wave trains indicating the presence of dis- 
crete sources of noise. 


9571 (USGS-OFR—74-240) Report on dc soundings over a 

al prospect in the Bruneau-Grand View area, Idaho. 
— D.B. (Geological Survey, Reston, Va. (USA)). 1974. 43p. 
TIC. 

The d-c sounding survey confirms the presence of a large 
conductive section of sedimentary and volcanic rocks underlying 
the low-resistivity AMT anomaly defined by Hoover. Within the 
conductive section, resistivity boundaries between sedimentary 
rocks of the Idaho Group, the Banbury Basalt, and Idavada Vol- 
canics appear to be entirely obscured, at least where well data are 
available. True resistivities near these contacts range from about 3 
to 5.5 ohm-m, about 3 to 10 times less than would be expected for 
similar volcanic rock types saturated with fresh water. Because 
water samples from wells in the Bruneau-Grand View area are 
relatively fresh, the greatly decreased resistivities are probably re- 
lated to a combination of thermal waters and alteration within the 
volcanic rocks and perhaps also within part of the sedimentary sec- 
tion. The d-c soundings trace the low resistivity zone beyond the 
limits of the AMT survey to the east as far as the town of Ham- 
mett, where a zone of 4.4 ohm-m material 640 m thick is present. 
To the west the conductive section terminates about 5 km east of 
Oreana, where truncation of the conductive section appears to be 
related to decreasing lateral porosity. The | to 7 ohm-m conduc- 
tive section can still be recognized beneath the Snake River Plain 
between Bruneau and Mountain Home, although the top of the 
conductor is deeper and the thickness is less than at any other 
sounding location. The presence of a high-resistivity basement sug- 
gests that thermal fluids probably emanate from greater depths 
than this survey can resolve, rise along fault zones, of which there 
appear to be many, and then spread laterally through lithologic 
units that have sufficient porosity. Stratigraphic maps are included. 


9572 (USGS-OFR—75-669) Audio-magnetotelluric data log 
and station location map for Gerlach Known Geothermal Resource 
Area, Nevada). Long, C.L.; Senterfit, M.; Kaufmann, H. 
(Geological Survey, Reston, Va. (USA)). 1975. 7p. TIC. 

The observed apparent resistivity in ohm-meters, number of 
observations, and standard error in ohm-meters are tabulated for 
17 stations. A map of the station locations is included. (WHK) 


9573 Yellowstone: seismic evidence for a chemical mantle 
plume. Hadley, D.M.; Stewart, G.S.; Ebel, J.E. (California Inst. of 
pn Pasadena). Science; 193: No. 4259, 1237-1239(24 Sep 
1976). 

Arrivals of P waves from a recent event at the Nevada Test 
Site, recorded at a distance of 15.3°, passed beneath the Yel- 
lowstone caldera at depths of 200 and 400 kilometers. The travel 
time anomalies are modeled by a vertical cylindrical structure with 
a high-velocity core and a low-velocity collar as compared with the 
more normal mantle. The velocity structure and vertical extent of 
this feature are consistent with a chemical mantle plume beneath 
the Yellowstone caldera. 


GEOCHEMICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 9585 


9574 (EPA—600/9-76-011, pp 218-234) Sampling and 
preservation techniques for waters in geysers and hot springs. Ball, 
J.W.; Jenne, E.A.; Burchard, J.M.; Truesdell, A.H. (Geological 
Survey, Menlo Park, CA). May 1976. 

In Proceedings of the first workshop on sampling geother- 
mal effluents. 

Sampling of geothermal fluids presents unique challenges, 
due to the instability and wide concentration range of many con- 
stituents. Unstable parameters, such as pH, Eh, temperature and 
dissolved oxygen, are determined on-site. Filtration of geothermal 
water is done with absolute minimum time-delay and exposure of 
the sample to air, by using a portable pump and non-contaminat- 
ing, all-plastic or all-metal filter apparatus, for samples for inor- 
ganic or organic determinations, respectively. Sample preservatives 
and their safe, efficient transportation are discussed. Two 
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techniques of geothermal gas collection are presented along with 
details of gas sampling apparatus. 


9575 (TR—14, pp 3-4) Collection of geothermal fluid samples 
for chemical analysis. Jul 1975. 

In Geothermal professional papers. 

Some problems existing with sampling methods for geother- 
mal fluids are discussed. It is noted that the chemical composition 
of a bottled sample may be completely characterized in the labora- 
tory, but this sample may be much different than the geothermal 
fluid from which it was obtained. Sampling methods are discussed 
for hot springs, fumaroles, wells and isotopic analysis. (LBS) 


9576 (USGS-OFR—74-361) Geothermal gas sampling 
methods. Truesdell, A.H.; Pering, K.L. (Geological Survey, Menlo 
Park, Calif. (USA)). 1973. 6p. TIC. 

A method for geothermal gas collection for chemical and 
isotopic gas analysis is described. The CO, and H,S are absorbed 
in a NaOH solution and the residual gas collected in a bottle. The 
method can be used for sampling gases from hot springs, fu- 
maroles, steam wells, hot water wells, etc. (WHK) 


EXPLORATORY DRILLING AND WELL LOGGING 


9577 (EPA—600/9-76-011, pp 97-113) Drill stem testing and 
sampling of geo-pressured brines. Edwards, A.G.; Montgomery, 
J.M. (Halliburton Services, Duncan, OK). May 1976. 

In Proceedings of the first workshop on sampling geother- 
mal effluents. 

Technology and equipment are available today for obtaining 
samples and reservoir data on geo-pressured and most geothermal 
wells. The ultra-deep search for hydrocarbons has fostered 
development of subsurface equipment capable of withstanding 
pressure differentials of 10,000 psi at 500°F. This equipment has 
been successfully used in a limited number of geothermal wells but 
has seen wide usage in the oil field. In addition to obtaining sam- 
ples of the formation effluents, the following formation charac- 
terisics can be calculated: static reservoir pressure, indicated flow 
capacity, transmissibility, average effective permeability, damage 
ratio theoretical potential with damage removed, and the approxi- 
mate radius of investigation. 


9578 (EPA—600/9-76-011, pp 114-125) Salinity profile of 
the East Mesa Field as determined from dual induction resistivity 
and SP logs. Littleton, R.T.; Burnett, E.E. (U.S. Bureau of Recla- 
mation, Boulder City, NV). May 1976. 

In Proceedings of the first workshop on sampling geother- 
mal effluents. 

The procedure for deriving salinities from logs is presented 
starting with a lithologic interpretation using the natural gamma 
ray log, the self-potential (SP) log, and the resistivity log. The 
results of computations of total salinity on the logs of two shallow 
wells, one in the Yama Valley and one at the East Mesa Geother- 
mal Station, are shown. An SP log of a water supply well at the 
geothermal site on East Mesa indicates a high mineral concentra- 
tion in sand at the water table and a sharp decrease in concentra- 
tion in the thin sand bed below the first thick clay bed. A general 
trend of the salinity profile throughout some 8,000 feet of strata is 
computed from the dual induction logs and SP logs of geothermal 
well Mesa 6-1. A comparison of salinity profiles as computed from 
geophysical logs of three East Mesa geothermal wells shows a com- 
mon pattern. (MHR) 


9579 (UCID— 17184) Study of core chips from the State of 
California, Well No. 1 in the Salton Sea Geothermal Field using 
petrographic, x-ray diffraction, and scanning electron microscopy 
techniques. Dengler, L.; Piwinskii, A.J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 13 Aug 1976. Contract 
W-7405-Eng-48. 29p. Dep. NTIS $4.00. 

Rock chips from depths of 1380 to 1478 m from the State 
of California Well No. | in the Salton Sea Geothermal Field were 
examined using conventional petrographic, x-ray diffraction, and 
scanning electron microscopy techniques. Mineral composition, 
pore configuration and the nature of the fine-grained matrix 
materials were determined. 


LEGAL AND INSTITUTIONAL ASPECTS 


9580 (PB—243467/8ST) State policy considerations for 
geothermal development in Hawaii. Grabbe, E.M.; Kamins, R.M. 
(Hawaii State Dept. of Planning and Economic Development, 
Honolulu (USA) ). Apr 1975. 24p. NTIS $3.25. 

This is a brief background report that outlines the various 
policy options open to Hawaii in developing its geothermal energy 
resources. Topics that are addressed included: uses of the 
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resource; outcomes of exploration and development; constraints on 
geothermal drilling in Hawaii; State policies toward geothermal 
drilling and development; and, roles of state and county govern- 
ment in geothermal development. (GRA) 


ECONOMIC AND FINANCIAL ASPECTS 
REFER ALSO TO CITATION(S) 9593 


9581 (BNWL—1942-V2) User manual for GEOCOST: a 
computer model for I cost analysis. Volume 2. Binary 
cycle version. Huber, H.D.; Walter, R.A.; Bloomster, C.H. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Mar 1976. 
Contract E(45-1 )-1830. 180p. Dep. NTIS $7.50. 

A computer model called GEOCOST has been developed to 
simulate the production of electricity from geothermal resources 
and calculate the potential costs of geothermal power. GEOCOST 
combines resource characteristics, power recovery technology, tax 
rates, and financial factors into one systematic model and provides 
the flexibility to individually or collectively evaluate their impacts 
on the cost of geothermal power. Both the geothermal reservoir 
and power plant are simulated to model the complete energy 
production system. In the version of GEOCOST in this report, 
geothermal fluid is supplied from wells distributed throughout a 
hydrothermal reservoir through insulated pipelines to a binary 
power plant. The power plant is simulated using a binary fluid 
cycle in which the geothermal fluid is passed through a series of 
heat exchangers. The thermodynamic state points in basic subcriti- 
cal and supercritical Rankine cycles are calculated for a variety of 
working fluids. Working fluids which are now in the model include 
isobutane, n-butane, R-11, R-12, R-22, R-113, R-114, and am- 
monia. Thermodynamic properties of the working fluids at the 
State points are calculated using empirical equations of state. The 
Starling equation of state is used for hydrocarbons and the Martin- 
Hou equation of state is used for fluorocarbons and ammonia. 
— properties of working fluids at the state points are calcu- 
ated. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 9592, 11097, 11098 


9582 (EPA—600/9-76-011) Proceedings of the first workshop 
on sampling geothermal effluents, October 20—21, 1975, Las 
Vegas, Nevada. (Environmental Protection Agency, Las Vegas, 
Nev. (USA). Environmental Monitoring and Support Lab.). May 
1976. 234p. (CONF-751086—). U.S. Environmental Protection 
Agency, Las Vegas, Nevada. 

From Workshop on sampling geothermal effluents; Las 
Vegas, Nevada, United States of America (USA) (20 Oct 1975). 

Twelve papers are included, and separate abstracts were 
prepared for nine; all were selected for ERDA Energy Research 
Abstracts (ERA) and one for Energy Abstracts for Policy Analysis 
(EAPA). The others appeared previously as: ERA 1: 8408, ERA 1: 
8402, and ERA 1: 8409. (MHR) 


9583 (EPA—600/9-76-011, pp 36-65) Geothermal effluents, 
their toxicity and . Schieler, L. May 1976. 

In Proceedings of the first workshop on sampling geother- 
mal effluents. 

The relative hazards of the various effluents in both liquid- 
and vapor-dominated fields are evaluated in terms of concentration 
and chemical toxicity effects. The gas phase effluents in vapor- 
dominated systems are discussed with emphasis on ammonia and 
hydrogen sulfide. The hazards of radon-222 which occurs in trace 
amounts in the noncondensible gases of geothermal effluents are 
discussed. For geothermal operations involving liquid-dominated 
fields where the volume and concentration of the geothermal fluids 
are high, water quality problems related to total dissolved solids 
and dissolved heavy metals are evaluated. (MHR) 


9584 (EPA—600/9-76-011, pp 126-142) Field sampling of 


radioactive ae effluents. Soinski, A.J.; Claridge, D.E.; Mel- 
gard, R. (LFE Corp., Richmond, CA). May 1976. 


In Proceedings of the first workshop on sampling geother- 
mal effluents. 

A sampling program for radioactive effluents from the 
Geysers geothermal power plant is described. Radon-222 was sam- 
pled both in the noncondensable fraction of geothermal steam and 
in the atmosphere. A variety of solid and liquid matrices, including 
steam condensate, cooling tower sludge, oil, and grass, were sam- 
ples and analyzed for “*Ra and *Pb. The three radioactive 
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isotopes **Rn, **Ra, and *Pb are members of the naturally oc- 
curring **U radioactive decay chain. Stack sampling techniques 
were applied to the collection of steam, and a simple samplin 
train was constructed to separate and collect the condensable 
noncondensable fractions. Collection techniques for selected solid 
and liquid matrices are described. Two complicating factors in the 
sampling and analysis program are addressed: the collection of at- 
mospheric samples for radon from a local source in the presence 
of the natural background and the long term temporal variation in 
the emission rate of contaminants from a geothermal field. The 
sampling, end analytical methods used are capable of detecting 
22Rn, a, and *°Pb at environmental concentrations that are 
below the allowable maximums set in State of California regula- 
tions. 


9585 (EPA—600/9-76-011, pp 165-173) Union Oil Company 
of California's geothermal sampling techniques. Christoffersen, 
D.J.; Wheatley, R.N.; Baur, J.A. May 1976. 

In Proceedings of the first workshop on sampling geother- 
mal effluents. 

The procedures used to sample and analyze produced 
geothermal steam for total composition are described. The sam- 
pling scheme is one which is used on a ‘‘dry’’ brine-free steam. 
(MHR) 


9586 (EPA—600/9-76-011, pp 174-180) Atmospheric 
discharge sampling while drilling geothermal steam wells. Hyman, 
M.H.; Fox, G.R. (Frederiksen Engineering Co., Oakland, CA). 
May 1976. 

In Proceedings of the first workshop on sampling geother- 
mal effluents. 

During the final phases of drilling live geothermal steam 
wells, considerable amounts of particulate (rock dust) and vapors 
are discharged. Abatement of particulates, gases and noise has 
been accomplished with water injection and utilization of centrifu- 
gal separators. A special method of sampling for particulates while 
drilling, even when active steam formations are encountered, has 
been proved to be successful. The sampling train employed is also 
useful for source testing of hydrogen sulfide, mercury vapor and 
ammonia. 


9587 (EPA—600/9-76-011, pp 204-217) Approaches to in- 
terpreting environmental data. Michels, D.E. (Aerojet Nuclear Co., 
Idaho Falls, ID). May 1976. 

In Proceedings of the first workshop on sampling geother- 
mal effluents. 

Four topics are discussed: superimposed dispersion patterns, 
regionalized variables, risk assessment, and concepts of impact. 
They concern the question of how an obscure but non-random 
dispersion pattern can be coped with in the taking of samples and 
in using data to convey ideas about environmental conditions. The 
first two of these topics are statistical but of a viewpoint not com- 
monly used in the U. S. The next concerns the mismatch between 
real environmental inventories of contaminants and quantities that 
are advertised as dangerous. The last shows that the scale of pat- 
tern of interest will determine the very definition of environmental 
impact constructed. (MHR) 


9588 (NP—21191/2, pp H.1-H.9) Environmental impact 
analysis guidelines. 31 Dec 1974. 

In Experimental geothermal research facilities study (phase 
0). Volume 2. 

The purpose of this Appendix is to provide environmental 
guidelines for the evaluation of the various candidate geothermal 
energy conversion concepts, and further, to facilitate the engineer- 
ing design phase. This is not an environmental impact analysis of 
the project but rather a review of possible environmental impacts 
which should be considered as the design is being completed. This 
will permit implementation of design options to minimize the nega- 
tive environmental impact and enhance the environmental benefits 
of the overall project. 


GEOTHERMAL POWER PLANTS 


REFER ALSO TO CITATION(S) 9565, 10199, 12123 


9589 (NP—21191/2) Experimental geothermal research 
facilities study (phase 0). Volume 2. (TRW — Group, Redon- 
do Beach, Calif. (USA)). 31 Dec 1974. vp. TRW Systems, Redon- 
do Beach, CA. 

Separate abstracts were prepared for the nine appendices 
included. (WHK) 


9590 (NP—21191/2, pp B.1-B.43) Site selection process and 
the East Mesa geothermal field. 31 Dec 1974. 
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In Experimental geothermal research facilities study (phase 
0). Volume 4 

The basic criteria for site selection for the geothermal con- 
version experimental facility are outlined, and an evaluation of the 
East Mesa area in the Imperial Valley of California is given. Data 
on the East Mesa geothermal field are given including thermal, 
gravity, magnetic, seismic, and electrical data. Reservoir geologic 
data and data on the chemical composition of the reservoir fluid, 
obtained primarily from well logs, are given. Also, the possibility of 
subsidence is considered. (WHK) 


9591 (NP—21191/2, pp D.1-D.24) Views and comments by 
advisors. 31 Dec 1974. 

In Experimental geothermal research facilities study (phase 
0). Volume 2. 

Comments by advisors on the initial Experimental Geother- 
mal Research Facilities study are presented. Advisors included 
representatives from the Sierra Club; the San Diego Gas and Elec- 
tric Company; the Southern California Edison Company; the city 
of Riverside, California; and the city of Burbank, California. 
(WHK) 


9592 (NP—21192/1) Experimental geothermal research 
facilities study (phase 0). Volume 1. (TRW Systems Group, Redon- 
do Beach, Calif. (USA)). 31 Dec 1974. vp. TRW Systems, Redon- 
do Beach, CA. 

The study focuses on identification of a representative 
liquid-dominated geothermal reservoir of moderate temperature 
and salinity, preliminary engineering design of an appropriate ener- 
gy conversion system, identification of critical technology, and 
planning for implementation of experimental facilities. The objec- 
tives include development of liaison with the industrial sector, to 
ensure responsiveness to their views in facility requirements and 
planning, and incorporation of environmental and socioeconomic 
factors. The overall project, of which the six-month Phase 0 is re- 
ported herein, is phased in accordance with RANN guidelines. 
This Phase 0 report covers problem definition and systems require- 
ments. Phase | will involve design of the experimental facility, and 
testing of components. Phase 2 will comprise detailed design and 
construction of an experimental geothermal electrical powerplant 
at East Mesa, Imperial County, California. Facilities will incor- 
porate capability for research in component, system, and materials 
technology and a nominal 10 MWe experimental, binary cycle, 
power generating plant. 


DESIGN AND OPERATION 


9593 (NP—21191/2, pp I.1-1.33) 10 MW geothermal power 
plant proof of concept facility. 31 Dec 1974. 

In Experimental geothermal research facilities study (phase 
0). Volume 2. 

Preliminary design work is presented in the areas of (1) 
thermodynamic characteristics and cycle analysis; (2) facility 
layout drawings for the 10 MW power plant including the Test 
Facility; (3) facility process piping and instrumentation diagram 
and flow diagram; and (4) facility and plant cost estimate. (WHK) 


POWER PLANT SYSTEMS AND COMPONENTS 


9594 (ANCR—1210) Design concepts for flash steam systems 
for use with medium temperature geothermal water. Whitebeck, 
J.F. (Aerojet-General Nucleonics, San Ramon, Calif. (USA)). Jul 
1975. Contract E(10-1)-1375. 43p. Dep. NTIS $4.00. 


9595 (NP—21191/2, pp E.1-E.35) Thermodynamic analyses. 
31 Dec 1974. 

In Experimental geothermal research facilities study (phase 
0). Volume 2. 

A cost study for three thermodynamic processes for the 
conversion of the energy in geothermal well water to electricity is 
presented. The systems studied include (1) a flash process, 
wherein the high temperature, high pressure well water is throttled 
adiabatically producing a mixture of steam and water at a lower 
pressure and temperature. The steam is used directly in a turbine 
and the remaining water may or may not be flashed again. (2) A 
binary process, wherein the well water is used, without change of 
phase, to heat and vaporize a secondary working fluid in a Ran- 
kine cycle. (3) A combination of the flash and binary processes, 
called a hybrid, wherein the water remaining after flashing is used 
to heat the working fluid in the binary portion of the process. 


9596 (NP—21191/2, pp G.1-G.19) Preliminary _reliabili- 
ty/maintainability analyses. 31 Dec 1974. 

In Experimental geothermal research facilities study (phase 
0). Volume 2. 

Preliminary reliability-maintainability analyses were per- 
formed during Phase 0 on geothermal energy generating systems. 
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The analyses were intended to increase understanding of reliabili- 
ty/maintainability characteristics in individual system components. 
In addition, the analyses identify, through top-level failure mode 
studies, critical items in each of six system options under three dif- 
ferent concepts. These include single-flash, double-flash, binary 
fluid, and hybrid dual cycle systems. Results are tabulated and 
recommendations presented. 


GEOTHERMAL ENGINEERING 
REFER ALSO TO CITATION(S) 9592 


DRILLING TECHNOLOGY AND WELL HARDWARE 
REFER ALSO TO CITATION(S) 9577, 9586 


9597 Geothermal energy well casing seal. Matthews, H.B. (to 
Sperry Rand Corp.). US Patent 3,967,448. 6 Jul 1976. Filed date 
29 Jul 1974. 8p. 

A geothermal energy transfer and utilization system makes 
use of thermal energy stored in hot solute-bearing well water to 
generate super-heated steam from an injected flow of clean water. 
The super-heated steam is then used for operating a turbine-driven 
pump at the well bottom for pumping the hot solute-bearing water 
at high pressure and in liquid state to the earth’s surface, where it 
is used by transfer of its heat to a closed-loop steam generator-tur- 
bine-alternator combination for the beneficial generation of electri- 
cal or other power. Residual concentrated solute-bearing water is 
pumped back into the earth. The clean cooled water regenerated 
at the surface-located system is returned to the deep well pumping 
system also for lubrication of a fluid bearing arrangement support- 
ing the turbine-driven pump system. The deep well pump system is 
supported within the well casing pipe from the earth’s surface by 
the turbine exhaust steam conduit. In view of differential expan- 
sion effects on the relative lengths of the casing pipe and the ex- 
haust steam conduit, a novel flexible seal is provided between the 
suspended turbine-pump system and the well pipe casing. 9 claims, 
2 drawing figures. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 9025, 9575 


9598 (BNL—20571) Concrete—polymer materials for 
geothermal applications. Progress report No. 6, July—September 
1975. (Brookhaven National Lab., Upton, N.Y. (USA)). 1975. 
Contract E(30-1)-16. 1Sp. Dep. NTIS $3.50. 

Materials are needed for handling hot brine and steam at 
temperatures greater than 200°C. Thermal stability of 
styrene—acrylonitrile (ACN)—trimethyiolpropane trimethylacry- 
late (TMPTMA) polymers was studied. Compressive strengths of 
polymer concretes using styrene—TMPTMA or 
styrene—ACN—TMPTMA were determined after exposure to hot 
brine. Field tests of concrete-polymer materials at The Geysers and 
other geothermal sites are under way and are described. Radioin- 
duced polymerization was used as well as chemical polymerization. 
(DLC) 


9599 (BNL—21244) Concrete-polymer materials for geother- 
mal applications. Progress report No. 8, January—March 1976. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Contract 
E(30-1)-16. 22p. Dep. NTIS $3.50. 

A program to determine if concrete polymer materials can 
be utilized as materials of construction in geothermal processes has 
been in progress since April 1974. Since that time high tempera- 
ture polymer concrete formulations have been developed, field 
testing initiated at three geothermal sites, and economic studies 
started. Work accomplished during the period January |—March 
31, 1976 is described in the current report. 


9600 (BNL—21665) Concrete—polymer materials for 
geothermal applications. Progress report No. 9, April—June 1976. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Contract 
E(30-1)-16. 26p. Dep. NTIS $4.00. 

A program to determine if concrete polymer materials can 
be utilized as materials of construction in geothermal processes has 
been in progress since April 1974. Since that time high tempera- 
ture polymer concrete formulations have been developed, labora- 
tory tests performed in simulated geothermal environments, field 
testing initiated at four geothermal sites, and economic studies 
started. To date, field test results have been obtained for 180-day 
exposures to dry steam, flashing brine, and hot water. Good dura- 
bility is indicated. Work accomplished during the period April 
1—June 30, 1976 is described in the current report. 
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9601 (NP—21191/2, pp F.1-F.19) Materials and corrosion 
factors. 31 Dec 1974. 

In Experimental geothermal research facilities study (phase 
0). Volume 2. 

Results of a study on materials and corrosion factors as part 
of the overall study on Experimental Geothermal Research Facili- 
ties are discussed. Corrosion mechanisms, scaling and fouling, 
working fluids for a binary cycle, and experience in material 
behavior in hot brine are studied. (WHK) 


9602 (TR—14) Geothermal professional papers. Reed, M.J. 
(California Div. of Oil and Gas, Sacramento (USA)). Jul 1975. 6p. 
California Div. of Oil and Gas, Sacramento $0.25. 

Separate abstracts are prepared for the two included papers. 
(LBS) 


9603 (TR—14, pp 1-2) Comments on well corrosion and scal- 
ing in the Salton Sea rmal field. Jul 1975. 

In Geothermal professional papers. 

The corrosion and scaling problems encountered in the 
geothermal wells and surface equipment in the Salton Sea geother- 
mal field are briefly discussed. It is suggested that studies are 
needed of surface and downhole environments to determine the 
relative corrosion rates of resistant alloys. Tests of alloys should be 
conducted at a depth of approximately 900 m, with the samples 
exposed to normal flow conditions. Studies are needed of the scale 
control that might result from changing the physical and chemical 
conditions in the system. (LBS) 


9604 (UCID—17261-76-1) Geothermal materials studies. 
Quarterly report, January—March 1976. Goldberg, A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Mar 1976. 
Contract W-7405-Eng-48. 27p. Dep. NTIS $4.00. 

The LLL Geothermal Program has evolved into two basic 
activities: to provide advanced technologies for hydrothermal 
systems with emphasis on the Total Flow Process, and a recently 
initiated Industrial Support Program to provide technical assistance 
to joint ERDA/industry projects. The Metallurgy Division is carry- 
ing out a materials effort in support of both activities. The goal for 
the Total Flow Process Program is to solve the brine chemistry and 
materials problems in order to be able to test this process using the 
high temperature/high salinity brines located in the Salton Sea 
Geothermal Field. The short-range goal of the geothermal materi- 
als group is to select structural materials and fabrication processes 
for a 100-kW, brine tolerant turbine scheduled to be field tested 
by the end of FY 1977. The materials selected must be corrosion 
resistant to the high salinity acid brines and exhibit resistance to 
erosion-assisted corrosion that may arise from impingement by the 
high velocity brine droplets and entrained particulates. The turbine 
material must also be capable of supporting high sustained stresses 
due to centrifugal forces without being subjected to delayed failure 
by stress corrosion cracking or corrosion fatigue. Candidate 
materials will be evaluated through an integrated program of 
laboratory activity and field testing. In the Industrial Support Pro- 
gram, corrosion will be monitored during operation of the San 
Diego Gas and Electric Company's (SDG and E) Geothermal Test 
Loop Facility. Other candidate plant materials will also be tested 
for their corrosion resistance to provide a basis for substitution 
should present materials prove to be inadequate. 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 
REFER ALSO TO CITATION(S) 9564 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


9605 Fueless power means and methods. Bailey, W. US 
Patent 3,965,363. 22 Jun 1976. Filed date 18 Apr 1974. 4p. 

Taking advantage of numerous sources of fueless energy 
such as the heats of volcanoes, hot springs, active and inactive oil 
and natural gas wells, geothermal heats and other natural steam 
power, some of these energy sources intermittent, and others con- 
tinuous, are here combi to provide a steady flow of continuous 
fueless power for stationary or movable power plant use. It saves 
fossil fuels for uses far more important than their combustion, and 
rm not pollute our human environment. 4 claims, | drawing 
igure. 


Method and device for 
volcano. Georgii, H. 


the geothermal 
a submarine . (to AB Hydro Betong). Us 
ate 3,967,675. 6 Jul 1976. Priority date 8 Apr 1974, Sweden. 
8p. 


For the exploitation of the geothermal energy in an active 
submarine volcano an elongated, substantially vertical, columnar 
concrete body is arranged above the orifice of the volcano so as to 
extend from the water surface vertically downwards through the 
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water and into the magma in the orifice of the volcano so that the 
lower portion of the concrete body is submerged in the magma. 

The concrete body has such a displacement and such a weight that 
it floats in a balanced vertical position in the water and the 
magma. A coolant, preferably water, is circulated through internal 
cooling ducts or pipes in the concrete body from the upper end of 
the body downwards into the lower portion of the concrete body, 
which is submerged in the magma and where the coolant is heated 
by heat transfer from the surrounding magma, whereafter the 
heated coolant is returned through internal cooling ducts or pipes 
in the concrete body to the upper end thereof, where the heat con- 

tent in the heated coolant is utilized. 11 claims, 8 drawing figures. 


DIRECT ENERGY UTILIZATION 


REFER ALSO TO CITATION(S) 9565 


GEOTHERMAL DATA AND THEORY 


PROPERTIES OF AQUEOUS SOLUTIONS 


9607 (USGS-OFR—75-674) Preliminary ‘'steam tables’’ for 
NaCl solutions. Physical properties of the coexisting phases and 
thermochemical properties of the H,O component. Haas, J.L. Jr. 
(Geological Survey, Reston, Va. (USA)). Jul 1975. 77p. TIC. 

Preliminary '’steam tables’’ which contain the physical pro- 
perties of vapor-saturated aqueous sodium chloride solution and 
the coexisting gas are given for liquid concentrations between 0 
mol NaClI/kg H,O and halite saturation at temperatures between 
80° and 325°C. For the same conditions, the tables give the partial 
molal entropy, enthalpy, and volume of H,O in the phases. The ta- 
bles were calculated from parametric equations of state. 


ROCK-WATER-GAS INTERACTIONS 


9608 Dissolution of calcite in CO,-saturated solutions at 25°C 
and 1 atmosphere total pressure. Plummer, L.N. (U.S. Geological 
Survey, Reston, VA); Wigley, T.M.L. Geochim. Cosmochim. Acta; 
40: No. 2, 191-202( Feb 1976). 

The dissolution of Iceland spar in CO,-saturated solutions at 
25°C and | atm total pressure has been followed by measurement 
of pH as a function of time. Surface concentrations of reactant and 
product species have been calculated from bulk fluid data using 
mass transport theory and a model that accounts for homogeneous 
reactions in the bulk fluid. The surface concentrations are found to 
be close to bulk solution values. This indicates that calcite dissolu- 
tion under the experimental conditions is controlled by the kinetics 
of surface reaction. The rate of calcite dissolution follows an em- 
pirical second order relation with respect to calcium and hydrogen 
ion from near the initial condition (pH 3.91) to approximately pH 
5.9. Beyond pH 5.9 the rate of surface reaction is greatly reduced 
and higher reaction orders are observed. Calculations show that 
the rate of calcite dissolution in natural environments may be in- 
fluenced by both transport and surface-reaction processes. In the 
absence of inhibition, relatively short times should be sufficient to 
establish equilibrium. 


9609 Hydrogen and oxygen isotope exchange reactions 
between clay minerals and water. O'Neil, J.R. (U.S. Geological 
Survey, Menlo Park, CA); Kharaka, Y.K. Geochim. Cosmochim. 
Acta; 40: No. 2, 241-246(Feb 1976). 

The extent of hydrogen and oxygen isotope exchange 
between clay minerals and water has been measured in the tem- 
perature range 100 to 350° for bomb runs of up to almost 2 years. 
Hydrogen isotope exchange between water and the clays was 
demonstrable at 100°. Exchange rates were 3 to 5 times greater for 
montmorillonite than for kaolinite or illite and this is attributed to 
the presence of interlayer water in the montmorillonite structure. 
Negligible oxygen isotope exchange occurred at these low tem- 
peratures. The great disparity in D and O" exchange rates ob- 
served in every experiment demonstrates that hydrogen isotope 
exchange occurred by a mechanism of proton exchange indepen- 
dent of the slower process of O" exchange. At 350° kaolinite 
reacted to form pyrophyllite and diaspore. This was meee. ape 
by essentially complete D exchange but minor O'* exchange, and 
implies that intact structural units in the pyrophyllite were in- 
herited from the kaolinite precursor. 
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TIDAL POWER 


TIDAL POWER PLANTS 


SITE CHARACTERISTICS 


9610 (AD-A—023824) Preliminary assessment of the tidal 

power potential at two sites in the vicinity of Cutler, Maine. Techni- 

cal report. LeMehaute, B. (Midland Coal Co., Trivoli, Ill. (USA)). 

Apr 1976. Contract N00014-76-C-0239. 43p. (TETRAT-A—642- 
-238). NTIS $4.00. 

This is a preliminary assessment of Machias Bay and Little 
Machias Bay near Culter, Maine, as potential sites for a tidal 
power plant to provide electrical power for nearby Naval radio sta- 
tions. This report contains a discussion of the power requirements 
and energy potential at these sites, tidal power plant systems which 
might be used, and economic considerations. The analysis consists 
egg of a comparison with the operating tidal power plant at 

ance, France. (auth) 


WIND ENERGY 
REFER ALSO TO CITATION(S) 9435 


ECONOMICS 


9611 Preliminary results of the large experimental wind tur- 
bine phase of the national wind energy program. Thomas, R.L.; 
Sholes, J.E. (Lewis Research Center, Cleveland). pp 15.1-15.15 of 
In Frontiers of power technology conference. Stillwater, OK; 
Oklahoma State Univ. (1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 

Because of the recent national concern over the future 
availability of energy supplies, the federal government has initiated 
a program to investigate alternative energy sources. Among the al- 
ternatives under consideration is the utilization of wind energy. A 
major phase of the wind energy program is the development of re- 
liable wind turbines for supplying cost-competitive electrical ener- 
gy. The preliminary results of two projects in this phase of the pro- 
gram are discussed. First an experimental 100 kW wind turbine 
design and its status are reviewed. Also discussed are the resuks of 
two parallel design studies for determining the configurations and 
power levels for wind turbines with minimum energy costs. These 
studies show wind energy costs of 7 to 1.5 cents/kWH for wind 
turbines produced in quantities of 100 to 1000 a year and located 
at sites having average winds of 12 to 18 mph. 


WIND ENERGY ENGINEERING 


TURBINE DESIGN AND OPERATION 
REFER ALSO TO CITATION(S) 9611 


9612 (RFP-Trans—204) Comparison of different wind energy 
conversion systems. Part I. The NOAH system compared with the 
Ulrich HUTTER system. 1976. Translation of German report. 10p. 
Dep. NTIS $3.50. 

The analysis is being made within the framework of struc- 
tural components which are generally important for wind energy 
systems. Advantages and disadvantages are evaluated from techni- 
cal viewpoints (type of construction, novelty, susceptibility to 
failure, ease of repairs, maintenance requirements), as well as in 
terms of expected power, performance, manufacturing cost and 
economy. 


ELECTRIC POWER ENGINEERING 


REFER ALSO TO CITATION(S) 9679 
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POWER GENERATION 


REFER ALSO TO CITATION(S) 10069, 10070, 10072, 10073, 
10074, 10075, 10076, 10077, 10078, 10079, 10080, 10081, 
10082, 10083, 10084, 10199 


9613 (PB—243625) Power plant economic model program 
description and user's guide. (Aerospace Corp., El Segundo, Calif. 
(USA). Energy and Resources Div.). | Jun 1974. Contract NSF- 
C797. 107p. (ATR—74(7417-16)-1). NTIS $5.25. 

The Aerospace Corporation Power Economic Model was 
developed to provide an analytic tool for comparing the economic 
of alternative types of power plants. In addition, by comparing the 
capital investment requirements and operating costs of alternative 
solar systems, preferred concepts can be identified. The economic 
feasibility of these preferred systems can be determined by com- 
parative economic evaluation of these and conventional nuclear 
and fossil-power plants for identical periods of commercial opera- 
tions. 


9614 (PB—243637/6ST) Statistics of privately owned electric 
utilities in the United States, 1973. Classes A and B companies. 
(Federal Power Commission, Washington, D.C. (USA)). Jul 1975. 
502p. (FPC-S—247). NTIS $12.25. 

See also PB—242962. 

Comprehensive financial and operating information on all 
large privately owned electric utility companies operating in the 
United States, including Hawaii and Alaska, is presented. These 
utilities represent nearly 100% of the privately owned sector of the 
nation’s electric power industry, on the basis of both assets and 
revenues, and accounted for 78.1% of the total generation of elec- 
tric energy in the U.S. in 1973. 


9615 Frontiers of power technology conference held at Still- 
water, Oklahoma, October 1—2, 1975. Stillwater, OK; Oklahoma 
State University (1975). vp. (CONF-751042—). $10.00. 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

A separate entry was prepared for each of the 16 papers in 
the proceedings. (RCK) 


COOLING SYSTEMS 
REFER ALSO TO CITATION(S) 9744, 9904, 9951, 10045, 11199 


9616 (BNWL-PFR—7-100) Heat transfer and pressure drop 
characteristics of dry tower extended surfaces. Part I. Heat transfer 
and pressure drop data. (PFR Engineering Systems, Inc., Marina 
Del Rey, Calif. (USA)). 1 Mar 1976. Contract E(45-1)-1830- 
SPAG-BSA-988. 212p. Dep. NTIS $7.75. 

A compilation is presented of heat transfer and pressure 
drop data which were collected from literature reports on ex- 
tended surface heat exchangers. The type of extended surfaces 
considered are tubular finned tubes as distinct from compact heat 
exchangers. These surfaces have a base tube to which additional 
surface was added by mechanical means. This additional surface is 
in the form of fins attached to the outside surface of the tube. 
These tubes are normally employed for heat transfer between a 
liquid and a gas. The liquid flows inside the tubes and the gas, nor- 
mally air, flows outside the tubes. The fins are oriented so that 
their surface is transverse to the axis of the tubes. The gas flows 
across the tubes in a direction parallel to the fin surface. 


9617 gen ee Study of the energy saving possible 
by automatic control mechanical draft cooling tower fans. 
(Federal Energy 9 A Fo a Washington, D.C. (USA)). 15 
Nov 1975. 23p. 

The purpose of the study is to indicate the potential for 
energy conservation in the operation of cooling towers through the 
use of automatic control systems. To illustrate the size of the sav- 
ing that may be achieved, a hypothetical tower with a cooling duty 
of 100 million Btu per hour was studied using climate data for the 
Houston area. Three control options were investigated and com- 
parisons made with the ‘no control’’ situation. Annual power use 
was seen to drop significantly where on-off switching of fan mo- 
tors, dual s motors or autovariable pitch fans were applied. A 
cost-benefit analysis of the various control options, based on appli- 
cation to a new tower, indicates simple payout periods of about 2 
years for an electricity cost of | cent/kWh with each of the options 
listed. On the basis of a 10 year equipment life, the saving in ener- 
gy achieved through the control options was calculated as 
equivalent to the release of fuel oil for alternative use at a cost of 
about $3 per barrel, which may be compared with current market 
prices of the order of $10 per barrel of fuel oil and with estimates 
of synthetic fuel prices, which are frequently considerably higher. 


‘ 
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COMBINED AND BINARY CYCLES 
REFER ALSO TO CITATION(S) 8900, 8922, 8929, 10223 


9618 (EPA—600/2-76-149, pp 359-371) Combined 
power systems. Robson, F.L.; Blecher, W.A.; Giramonti, A.J. 
— Technologies Research Center, East Hartford, CT). Jun 
1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of con- 
version technology, II. 

The performance, cost, and emissions of integrated fuel 
processing/combined-cycle power systems are identified and com- 
pared to those of a coal-fired steam station. Of the many types of 
advanced power systems being proposed as partial solutions to this 
country’s long range energy problem, the Combined Gas And 
Steam (COGAS) system is the only one currently in the commer- 
cial stage, with several thousand Mw already installed in utility 
systems. The systems now installed and those more advanced ver- 
sions being proposed require a very clean fuel in order to assure 
reasonable gas turbine performance and lifetime. While these clean 
fuels can be produced from coal, the processes are inefficient, typ- 
ically losing 20 to 30 percent of the original coal heating value. By 
integrating the fuel processing system with the COGAS power 
system, much of the inefficiencies which appear as process heat 
can be recovered, resulting in overall plants having efficiencies, 
costs, and emissions which are more attractive than present-day 
conventional coal-fired steam stations. 


9619 Performance of a rich combustion refractory metal com- 
bined cycle power plant. Boehman, L.I.; Davison, J.E. (Univ. of 
Dayton, OH). pp 57-63 of In Energy for the environment. Rolin- 
eng (ed.). Dayton, OH; American Inst. of Chemical Engineers 
a ). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

A new concept in gas turbine engines will be presented in 
which multiple stages of combustion and refractory metal alloys 
are used to obtain high turbine inlet temperatures. The oxidizing 
environment present in conventional engine combustors and tur- 
bines is eliminated by utilizing fuel-rich combustion for the first 
combustor, thus providing a reducing environment for the refracto- 
ry metal alloy turbine blades. The products of combustion from 
the first stage of combustion are subsequently burned in a second 
combustor which can be part of a conventional gas turbine engine 
or a steam power plant furnace. The results of a feasibility study of 
the concept are presented. Overall system thermal efficiencies in 
excess of 50 percent are shown to be attainable with molybdenum 
alloys available today. 


9620 Control apparatus for modulating the inlet guide vanes 
of a gas turbine employed in a combined cycle electric power 
plant as a function of load or inlet blade path tempera- 
ture. Reed, T.J.; Smith, J.R. (to Westinghouse Electric Corp.). US 
Patent 3,973,391. 10 Aug 1976. Filed date 8 Aug 1974. 42p. 

A combined cycle electric power generating plant, which in- 
cludes gas and steam turbines, inlet guide vane positioning means 
for the gas turbines, steam generators, afterburners and a 
digital/analog control system, is provided with inlet guide vane 
control apparatus adapted to modulate the position of the inlet 
ny vanes as a function of load or inlet blade path temperature. 

inlet guide vane control apparatus is further adapted to 
operate in either an automatic or manual mode with additional 
provision for bumpless transfer therebetween incorporated in the 
control apparatus. 


9621 Electric power plant having a gas turbine with an im- 
proved wide range surge protection system. Smith, J.R. (to 
Westinghouse Electric Corp.). US Patent 3,977,184. 31 Aug 1976. 
Filed date 8 Aug 1974. 16p. 

A combined cycle electric power plant includes gas and 
steam turbines and steam generators and a digital/analog control 
system. A surge protection system is included as part of the analog 
portion of the control system, and it functions in both automatic 
and manual modes of operation. A surge protection signal is 
generated to limit fuel demand as a function of speed during star- 
tup and as a function of combustor shell pressure during higher 
speed load operation. 


9622 Combined cycle electric power plant and a gas turbine 
having improved liquid fuel flow detection. Hobbs, M.M. (to 
Westinghouse Electric Corp.). US Patent 3,979,904. 14 Sep 1976. 
Filed date 8 Aug 1974. 22p. 

A combined cycle power plant is described which includes 
gas and steam turbines and steam generators and a digital/analog 


ELECTRIC POWER ENGINEERING 991 


control system. A megawatt load control system varies a fuel con- 
trol signal to govern a detected power output according to a 
reference value. The fuel control signal determines the flow rate of 
fuel to the combustor of a gas turbine-generator that is adapted to 
use gas and liquid fuels. A flow divider comprises a plurality of 
gear pumps connected to rotate with a common shah, and dis- 
tributes liquid fuel equally to a plurality of nozzles of the com- 
bustor, the total liquid fuel flow to the nozzles being related to the 
shaft speed. The shaft speed is detected and a signal representative 
of the total liquid fuel flow is generated in response to the de- 
tected speed. During fuel transfer a liquid fuel valve is positioned 
to govern the detected liquid fuel flow according to a desired flow 
such that the power output that results when both the gas and 
liquid fuels flow to the combustor is dependent upon the level of 
the fuel control signal and independent of the relative levels of the 
gas and liquid fuel flows. Undesirable power output disturbances 
that typically occur during fuel transfer due to nonlinearities of 
fuel system components are reduced. 


SOLID-WASTE INCINERATION 


REFER ALSO TO CITATION(S) 9387, 9388, 9389, 9393, 9395, 
9402, 9409, 9416, 11079 


POWER PLANT COMPONENTS 


REFER ALSO TO CITATION(S) 8989, 9043, 9620, 9622, 9629, 
9640, 9641, 9643, 9644, 9645, 9646, 9647, 9648, 9649, 9650, 
9651, 9652, 9653, 9654, 9655, 9656, 9657, 9658, 9659, 9660, 
9661, 9662, 9663, 10090, 10111, 10283, 10285, 10287, 10305, 
10474, 10848 


9623 Implications of high efficiency power cycles for electric 
power generation. Powell, J.R.; Salzano, F.J., Yu, W.S.; Milau, J.S. 
(Brookhaven National Lab., Upton, NY). pp 16.1-16.48 of In 
Frontiers of power technology conference. Stillwater, OK; 
Oklahoma State Univ. (1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 

A new kind of power conversion cycle, the High Efficiency 
Power (HEP) cycle, is described which promises dramatic gains in 
central power plant power generation efficiency while requiring 
relatively small development to achieve commercial success. The 
HEP cycle is similar to the closed Brayton cycle except that a 
‘chemical compressor’’ replaces the mechanical compressor. In 
the ‘chemical compressor’’ the working fluid, probably hydrogen 
gas, is chemically absorbed in a metal hydride (e.g., Fe—Ti) par- 
ticulate bed at approximately 20°C. After saturation the bed is 
heated to approximately 100°C and the absorbed gas is desorbed 
at a higher pressure, i.e., turbine inlet pressure. Following cooling 
of the bed, the absorption/desorption cycle can be repeated. By 
using a number of beds operating at different parts of the cycle a 
continuous flow of gas through the turbine can be maintained. The 
theoretical efficiency of the HEP cycle is calculated. The operation 
of hydride compressors is described. Potential high temperature 
and low temperature heat sources for the HEP cycle are discussed. 
These include power reactors, fossil-fired boilers, solar and 
geothermal sources, and power plant waste heat. A cost analysis 
and development requirements for the HEP cycle are presented. It 
is concluded that a central power station using the HEP cycle can 
achieve a marginal efficiency of about 60 percent; an HEP addi- 
tion using waste heat from an existing power plant can add from 
25 to 85 percent to total plant capacity; and, with rapid develop- 
ment, commercial HEP units in the MW(e) range could be availa- 
ble by 1985. (LCL) 


9624 Low pressure turbine installation. lizuka, N.; Hisano, K.; 
Ninomiya, S.; Otawara, Y. (to Hitachi, Ltd.). US Patent 3,973,404. 
10 Aug 1976. Priority date 23 Jan 1974, Japan. 6p. 

Low-pressure turbine installation is described comprising a 
casing, at least two groups of turbine stages mounted in said cas- 
ing, each turbine stage having blades so arranged that a flow of 
steam passes through the respective turbine stages in contraflow 
manner, partition means in said casing for separating the opposed 
final stages of said turbine stages from each other, and steam ex- 
hausting means opened in the side walls of said casing in a 
direction substantially perpendicular to the axis of said turbine, 
said steam exhausting means being connected to condensers. 


9625 Closed cycle steam turbine system with liquid vortex 
pump. Brown, K.D. US Patent 3,973,403. 10 Aug 1976. Filed date 
12 Aug 1974. 4p. 

A closed cycle steam generating system is described com- 
prising a steam boiler, and a steam turbine includes a vacuum 
pump of the liquid vortex type for condensing the exhaust steam 
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from the turbine, a feedwater pump being employed for returning 
the condensate to the boiler. The tank of the vortex pump is main- 
tained filled with water and the pressure in the tank is regulated 
automatically to maintain a predetermined value thereof. 


9626 Hybrid cycle power plant with heat accumulator for 
storing heat exchange fluid transferring heat between cycles. 
Pacault, P.H. (to Fives-Cail Babcock Societe Anonyme). US 
Patent 3,974,642. 17 Aug 1976. Priority date 26 Jan 1973, France. 
10p. 

An installation for producing motive power, operating on a 
hybrid cycle of gas and vapor such as steam is described. The in- 
stallation has a heat accumulator for storing a heat-exchange fluid 
which can also act as a fluid fuel for a heat source adapted to heat 
the fluid of the heat accumulator. Heat can be drawn from the ac- 
cumulator in the form of a flow of hot fluid, for use as required by 
a motive power producing machine which may be a vapor turbine. 
Fluid can also be drawn from the accumulator, to act as a fuel for 
the heat source, supplementary fluid being supplied to the accumu- 
lator to make up for the amount drawn off, whereby the accumula- 
tor contents are continuously renewed, to reduce thermal decom- 
position of the fluid fuel. The heat source can be a gas turbine for 
producing a basic power output, the turbine exhaust gases being 
used to heat the heat-exchange fluid by way of a heat exchanger 
connected to the heat accumulator. The installation can be used in 
a station for generating an electrical power supply for a distribu- 
tion network with fluctuating power demands. 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 9623, 10110, 10113, 10183, 
10246, 10856 


9627 (NTIS/PS—76/0276) Waste heat utilization (citations 
from the NTIS data base). Report for 1964—Mar 1976. Hun- 
demann, A.S. (National Technical Information Service, Springfield, 
Va. (USA)). Apr 1976. 170p. NTIS $25.00. 

Updates NTIS/PS—75/215, COM—74-11138, and 
COM—73-11582. See also NTIS/PS—76/0277, and 
NTIS/PS—76/0278. 

Techniques of recovering waste heat from power plants, 
buildings, industrial processes, and waste disposal are covered. In- 
cluded are studies of waste heat boilers and the use of waste heat 
for irrigation, sewage treatment, odor control, desalination, heat- 
ing, and aquaculture. (This updated bibliography contains 165 ab- 
stracts, 58 of which are new entries to the previous edition. ) 


ECONOMICS 
REFER ALSO TO CITATION(S) 9639, 10110 


9628 Proposed statement of policy: correction. Fed. Regist. 
(Wash., D.C.); 41: No. 222, 50573-50597( 16 Nov 1976). 

From Conservation of Power and Water Resources, 
18CFR2, Federal Power Commission. Just and reasonable rate of 
return on equity for natural gas pipeline companies and public 
utilities. 

Supporting data and algorithms providing the exact 
methodology used to arrive at the illustrative ‘’Estimates of the 
Annual Mean Cost of Equity Capital for the Electric Utility Indus- 
try (1964-75)’’ are presented. (PCS) 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 8982, 8988, 8997, 9005, 9095, 
10131, 10133, 10184, 11113, 11155, 11196, 11204, 11378 


9629 Trace-element mass balances around a bench-scale com- 
bustor. Swift, W.M.; Vogel, G.J.; Panek, A.F.; Jonke, A.A. 
(Argonne National Lab., IL). pp 525-543 of In Fluidized-bed com- 
bustion. McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Experiments were performed at Argonne National Labora- 
tory in a bench scale, 6-inch dia, pressurized, fluidized-bed com- 
bustor to evaluate the potential of fluidized-bed combustion for 
reducing trace-element emissions as compared with conventional 
coal combustion systems. Trace element concentrations of solid 
materials in the inlet and outlet streams (plus mercury and fluoride 
concentrations in the flue gas) were measured for the purpose of 
making mass balances around the experimental unit. Mass balances 
were made for the following trace and minor elements: Hg, F, Be, 
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Pb, As, Br, Co, Cr, Fe, K, La, Mn, Na, and Sc. Wet chemical 
techniques were employed to measure the concentrations of the 
four elements of primary interest in the investigation, mercury, 
lead, beryllium, and fluorine, with the concentrations of the 
remaining ten elements determined by neutron activation analysis. 
Overall mass balances for seven of the elements (Pb, Co, Fe, K, 
La, Na, and Sc) had material balances of 100 +- 10 percent, 
thereby indicating within analytical accuracy, essentially no losses 
of these elements by volatilization. Retention of the relatively 
volatile elements, mercury, fluorine, bromine, and arsenic, in- 
dicated a potential for fluidized-bed combustion to reduce the 
emissions of these elements. The lower combustion temperatures 
of fluidized-bed combustion are apparently effective, however, in 
reducing the preferential concentration of trace elements in the 
finer ash particles which has been observed in conventional coal 
fired power plants. 


9630 Environmental aspects of nuclear power. Eichholz, G.G. 
Ann Arbor, MI; Ann Arbor Science Publishers, Inc. (1976). 702p. 
$29.50. 

The book deals with the environmental effects of the grow- 
ing nuclear industry. The subject is discussed under the following 
chapter headings: introduction; the passive environment, the 
Gynamic environment; radiation effects; nuclear power plants; 
waste heat dissipation; treatment of radioactive effluents; environ- 
mental dispersion of radioactive effluents; power plants siting; 
transportation of nuclear materials; the fuel cycle industries; 
radioactive waste disposal; and technological assessment. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 11150, 11151, 11199 


9631 (AD-A—021745) On possible undesirable atmospheric 
effects of heat rejection from large electric power centers. Koenig, 
L.R.; Bhumralkar, C.M. (Rand Corp., Santa Monica, Calif. 
(USA)). Dec 1974. 47p. (R—1628-RC). NTIS $4.00. 

An assessment is made of potential atmospheric effects that 
might be caused by the dissipation into the air of waste heat from 
large electric power generating complexes. The assessment is based 
on three components: (1) an estimate of the thermal and moisture 
perturbation on the atmosphere that might be expected from 
power generating facilities, (2) a search for observations of how 
nature responds to perturbations of this kind; and (3) interpreta- 
tion of numerical experiments dealing with atmospheric processes 
using similar perturbations. 


9632 (NTIS/PS—76/0127) Thermal pollution. Part 1. Control 
techniques and general studies (a bibliography with abstracts). Re- 
port for 1964—Mar 1976. Lehmann, E.J. (National Technical In- 
formation Service, Springfield, Va. (USA)). Mar 1976. 121p. NTIS 
$25.00. 

Supersedes NTIS/PS—75/218. 

Cited are reports concerned with control techniques for 
heated effluents from power and industrial plants. Also included 
are studies on general thermal pollution problems and their abate- 
ment. Many reports on the remote sensing of thermal effluents are 
also cited. This updated bibliography contains 116 abstracts, 31 of 
which are new entries to the previous edition. 


9633 (NTIS/PS—76/0130) Thermal pollution. Part 3. 
Hydrology and hydrodynamics (a bibliography with abstracts). Re- 
port for 1964—Mar 1976. Lehmann, E.J. (National Technical In- 
formation Service, Springfield, Va. (USA)). Mar 1976. 182p. NTIS 
$25.00. 

Supersedes NTIS/PS—75/220. 

All aspects of the hydrology and hydrodynamics of heated 
effluents are covered in this bibliography of Federally-funded 
research, including mixing, diffusion, modeling, heat transfer, and 
flow. This updated bibliography contains 177 abstracts, 53 of 
which are new entries to the previous edition. (GRA) 


NOXIOUS GAS CONTROL 


REFER ALSO TO CITATION(S) 8987, 8989, 8990, 8991, 8994, 
9043, 10111, 10141, 10142, 10144, 10335, 10338, 11076, 11078, 
11082, 11083, 11086, 11110, T1lll, 11112, 11118, 11124, 
11125, 11128, 11160, 11205 


9634 (PB—243478/SST) Infrared sensor for the remote 
monitoring of SO,. Final report. Bartle, E.R.; Meckstroth, E.A. 
(JRB Associates, Inc., La Jolla, Calif. (USA)). May 1975. Con- 
tract EPA-68-02-1208. 5Sp. NTIS $4.25. 

A prototype passive infrared sensor for the measurement of 
sulfur dioxide emissions from stationary sources is described. The 
infrared radiation emitted by gases in a plume originating from 
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smokestacks may be detected, and from this the SO, concentration 
in the plume may be determined. In general, the radiation received 
by the sensor is a function of the intervening and background at- 
mosphere. Thus, the problem of quantitative measurements is 
— complex. A technique is described, based upon the gas 
ilter correlation principle, which minimizes these effects. This re- 
port presents a detailed description of the sensor, its specifications, 
and performance characteristics. The results of field testing at both 
oil and coal-burning power plants are compared with extractive 
sample data. In general, the remote measurements agree with the 
extractive data within + or - 25 percent over SO, concentrations 
(onary from 150 to 1300 ppM from slant ranges of 130 to 400 m. 
) 


9635 (PB—243720) Stone and Webster/lIonics SO, removal 
and recovery process. Phase I. Final report, Jul 1972—Dec 1974. 
(Wisconsin Electric Power Co., Milwaukee (USA)). May 1975. 
218p. NTIS $7.25. 

A description is given of Phase I of a potential three-phase 
program to evaluate the Stone and Webster/lonics flue gas 
scrubbing process at | MW pilot plant scale with the option to 
scale up and demonstrate process viability at the 75 MW prototype 
level. The objectives, approach, results, and conclusions are 
presented, and a program is discussed that included: the design, 
construction, and operation of, and completion of a test program 
for, the pilot plant; the design, construction, and testing of proto- 
type-size electrolytic regeneration cells; the design, engineering, 
and estimation of construction and operating costs of the 75 MW 
prototype; and preparation of a test program and operating 
schedule for the prototype. An executive summary includes the 
background and objectives of the overall program and pilot-scale 
effort, and highlights significant results and conclusions. Although 
technical feasibility was demonstrated at the pilot scale, the 
economics of a 75 MW prototype plant at the site of the pilot 
plant do not appear favorable. 


9636 (UCRL—77669(Rev.1)) Trace-element emissions from 
western U.S. coal-fired power plants. Ragaini, R.C.; Ondov, J.M. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
11 Oct 1976. Contract W-7405-ENG-48. lip. (CONF- 
7609 15—4). Dep. NTIS $3.50. 

From Modern trend in activation analysis; Munich, German, 
Federal Republic of (F.R. Germany) (13 Sep 1976). 

The LLL program to evaluate the trace elements in stack 
emissions from coal-fired power plants is described. Stack sampling 
and analysis of fly ash at modern, western U.S. power plants are 
discussed. Scanning-electron-microscope techniques are shown to 
be essential for accurate sizing of stack particles sampled with 
cascade impactors. Particle-size distributions for volatile and non- 
volatile trace elements are reported. Comparisons show that the 
trace element enrichment factors of western and eastern U.S. coal- 
fired power plants are significantly different. 


9637 Effect of additives on boiler cleanliness and particulate 
emissions. Kukin, I. pp 105-121 of In Pollution: engineering and 
scientific solutions. Barrekette, E.S. (ed.). New York; Plenum 
Publishing Corp. (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

High temperature slagging and corrosion in oil-fired boilers 
are reduced ideally with the use of a slurry containing both mag- 
nesium oxide and manganese in combination. Man additives 
reduce internal boiler fouling of superheaters and reheaters at low 
ash input ratios. Fuels with low vanadium contents should be 
treated with manganese, rather than magnesium oxide. High sulfur 
fuels but with low vanadium contents are preferably treated with 
tail end chemical injection of an active neutralizing agent to 
remove SO,. Overall decrease in stack emission ideally is obtained 
with a dual additive application. This consists of the addition of 
manganese added to the fuel oil and a neutralizing agent added to 
the economizer outlet. Man additives were found to 
eliminate stack smoke, particularly in refineries burning pitch or 
polymerized (waste) bottoms. Corrosion and fouling from SO, in 
coal-fired units can be eliminated by aspirating an activated 
neutralizing agent in powder form into the economizer outlet of 
the furnace. 


9638 High temperature dust control: application of a com- 
bination bt collector and heat . Rigo, H.G.; Stukel, 


J.J. (Unv. of Illinois, Urbana). pp 122-132 of In Pollution: en- 
gineering and scientific solutions. Barrekette, E.S. (ed.). New 
York; Plenum Publishing Corp. (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 
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High temperature convective heat exchange surfaces are 
damaged by dust erosion and their function is impaired by dust 
deposition. A novel heat exchange surface is presented which 
minimizes deposition on, and erosion of, boiler tube passes in fossil 
fuel-fired units. This is accomplished by removing particulate 
phases from an air stream. A mathematical model is used to 
analyze this modified boiler tube. This demonstrably conservative 
predictor indicates that essentially all the material entrained in the 
gas stream entering a ten tube bank of the particulate precipitating 
heat transfer surface can be removed. Additional investigations are 

resented which demonstrate that there is no measurable dif- 
erence between the heat transfer effectiveness of a conventional 
boiler tube and the '’flow separator and heat exchanger’’. 


9639 Feasibility of a single stack in power plant construction. 
Hamburg, F.C. (TRW Environmental Services, Vienna, VA). pp 
325-330 of In Energy for the environment. Rolinski, E.J. (ed.). 
Dayton, OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Results for the new 1000 MW plant are overwhelmingly in 
favor of the single stack whether 400 ft or 800 ft in height, with or 
without scrubbers. From tables, it is evident that SO, concentra- 
tions with the single stack are about 71 percent lower for a 400 ft 
stack and 88 percent lower for an 800 ft stack than they would be 
if the plant were built at much higher cost with three 400 ft stacks. 
Note that the single stack principle is more effective in reducing 
ground level concentrations than tall multiple stacks. Lead time for 
retrofitting a power plant with a single stack and dismantling exist- 
ing multiple stacks appears to be on the order of two years. 
Retrofit with multiple tall stacks would obviously take longer. The 
added advantages and lower cost of a single stack for multiple 
boilers warrant its recommendation as a pollution abatement alter- 
native. 


9640 Fluidized-bed combustion. Proceedings of the fourth in- 
ternational conference held at McLean, Virginia, December 9—11, 
1975. McLean, VA; MITRE Corporation (1976). 703p. (CONF- 
751213—). $18.75. 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

Thirty-eight papers were presented. A separate abstract was 
prepared for each paper. (LCL) 


9641 Recent ANL bench-scale, pressurized-fluidized-bed stu- 
dies. Vogel, G.J.; Swift, W.M.; Montagna, J.C. (Argonne National 
Lab., IL). pp 21-43 of In Fluidized-bed combustion. McLean, VA; 
MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

A bench-scale, fluidized-bed combustion pilot plant capable 
of operating at 10-atmospheres pressure was used to evaluate the 
effects of operating variables on response variables such as SO,, 
NO, and particulate solid levels in the flue gas, combustion effi- 
ciency, additive utilization, and heat-transfer coefficients. Operat- 
ing variables include bed temperature, fluidizing-gas velocity, ratio 
of Ca (in additive )/S (in coal) in feed streams, system pressure, ex- 
cess combustion air and type of additive. The combustor was also 
successfully tested using a variety of coals—a highly caking, high- 
volatile bituminous coal, a high-ash subbituminous coal, and a low- 
heating-value lignite. 


Fluidised combustion in Great Britain: environmentally 
clean steam and power generation from coal, heavy oil, and dirty 
fuels. Locke, H.B. (Combustion Systems Ltd., London); Hoy, H.R.; 
Roberts, A.G. pp 69-91 of In Fluidized-bed combustion. McLean, 
VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Research programs undertaken by Combustion Systems Ltd. 
(CSL) to develop fluidized bed combustors for coal- or residual 
fuel oil-burning power are described, and facts relating to the 
present state-of-the-art of fluidized bed combustion, (both ambient 
and pressurized), and its applications are outlined. Information is 
included on: the operation of fluidized bed combustors; per- 
formance in terms of the reduction of sulfur dioxide, nitrogen 
oxide, and trace element emissions and for improved heat transfer; 
use of fluidized combustion with steam and gas turbines; use of 
fluidized combustors in compressed air storage systems; the con- 
version of an existing commercial water-tube boiler to fluidized- 
bed combustion and its operation since June 1975; and the 
economics of fluidized bed combustion. It is concluded that the 
next logical steps in the development of fluidized bed combustion 
are to build and rate realistic demonstration plants covering the 
whole spectrum of potential applications. (LCL) 
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9643 FBC power generation from coal and heavy oils: clean 
uses for dirty fuels. Hoy, H.R. (British Coal Utilisation Research 
Association, Leatherhead, Eng.). pp 93-112 of In Fluidized-bed 
combustion. McLean, VA; MITRE la (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

The development of fluidized-bed combustors from a small 
gas-fired demonstration unit to the 10 by 10-ft fluidized-bed coal 
fired boiler at Renfrew, Scotland is reviewed with information on 
the design, operation, and performance of the combustors. (LCL) 


9644 Review of pilot and demonstration plants. Chronowski, 
R.A. (MITRE Corp., McLean, VA). pp 117-121 of In Fluidized- 
bed combustion. McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Early English and American Fluidized-Bed Combustion 
(FBC) test units developed enough information to proceed to the 
pilot plant stage. The ERDA pilot/demonstration plant plans ad- 
dress utility and industrial applications for both atmospheric and 
pressurized FBC. International efforts play a part in the FBC 
technology development. EPA and EPRI efforts are supplement- 
ing/complementing the ERDA FBC development program. 


9645 Pilot and research plants: a progress report. Pope, M. 
(Pope, Evans, and Robbins, Inc., New York). pp 123-132 of In 
Fluidized-bed combustion. McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed coin- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

In the course of research on coal-fired fluidized-bed com- 
bustors, a 0.5 MW fluidized combustion steam generator has accu- 
mulated 10,000 h of operation with a wide range of fuels and with 
various operating modes. This is a pilot plant in support of the 
design of a 30-MW multicell fluidized-bed unit. Testing included 
investigation of: pressure drop; fluidization characteristics; steady 
state and shutdown grid temperatures; structural soundness; sifting, 
and plugging; effects of salt as a catalyst in the absorption of sul- 
fur; efficiency of bed cleaning methods; and effects of overfire air 
on combustion efficiency and CO/HC emissions. Progress in these 
studies is discussed and further work which is needed to prove the 
operability of fluidized-bed combustors on a commercial scale is 
described. (LCL) 


9646 Design of the Rivesville multicell fluidized-bed steam 
generator. Gamble, R.L. (Foster Wheeler Energy Corp., Washing- 
ton, DC). pp 133-151 of In Fluidized-bed combustion. McLean, 
VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

The design and the developments of the multicell fluidized- 
bed steam generator at the Monongahela Power Company's 
Rivesville Plant are described. The design philosophy, the com- 
bustor design, the thermal design, steam circuit design and 
mechanical design are discussed. 


9647 Conceptual design of a pressurized component test and 
integration facility. Carls, E.L.; Podolski, W.F. (Argonne National 
Lab., IL). pp 153-170 of In Fluidized-bed combustion. McLean, 
VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Details are presented of the conceptual design of a coal- 
fired pressurized fluidized-bed combustion/component test and in- 
tegration facility (CTIF) proposed for construction at Argonne Na- 
tional Laboratory. The combustor would have a cross section of 
from 2 by 2 ft to 3 by 3 ft. Information is included on: design 
philosophy; overall conceptual design; solids preparation and feed 
system; combustor design; materials handling system for coal, addi- 
tives, and ash-removal; particulate cleanup system; and instrumen- 
tation and controls. (LCL) 


9648 Conceptual of an at fluid-bed com- 
ponent test and integration facility. Wilson, J.S.; Gillmore, D.W. 
(Energy Research and Development Administration, Morgantown, 
WV). pp 187-197 of In Fluidized-bed combustion. McLean, VA; 
MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

The Morgantown Energy Research Center of the U.S. Ener- 
gy Research and Development Administration is preparing the 
conceptual design for a component test and integration facility 
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(CTIF) for atmospheric pressure fluidized-bed combustion. This 
unit will pursue system optimization on a scale which is large 
enough for prototype component testing, but small enough to 
allow quick change of operating conditions and configurations. 
Thus, the orderly development of fluidized-bed power generatin 
boilers will be expedited in accordance with an ERDA Nationa 
Program Plan. The facility design philosophy and experimental 
program plans are discussed. 


9649 Report on progress at the NCB Coal Research Establish- 
ment (CRE). Highley, J. (National Coal Board Research Establish- 
ment, Middlesex, Eng.). mo 199-210 of In Fluidized-bed com- 
bustion. McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

During the past three years, work at Coal Research 
Establishment of the U.K. on fluidized combustion has been 
directed mainly towards the development of incineration units for 
colliery waste slurries, and the development of industrial boilers 
and furnaces. Test work has also been carried out for Combustion 
Systems Ltd, particularly the assessment of various coals, 
limestones and dolomites and the incineration of a range of waste 
products. 


9650 Practical aspects of pressurized operations of fluidized- 
bed desulfurizing gasification. Moss, G. (Esso Research Centre, 
Abington, Eng.). pp 215-219 of In Fluidized-bed combustion. 
McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

An atmospheric pressure desulfurizing fluidized-bed gasifier 
as an add-on unit to existing boilers has been under development 
for several years. Operating performance data for residual fuel oil 
gasification is available and use of the same equipment for partial 
coal gasification is contemplated. The problems encountered in 
operating this unit are reviewed. These problems include tar for- 
mation, carbon deposition, suitability of burners for pressurized 
operation, self-cleaning, and uniform distribution of fuel in the 
fluidized-bed. (LCL) 


9651 Operation and performance of the pressurized FBC 
Miniplant. Nutkis, M.S. (Exxon Research and Engineering Co., 
Linden, NJ). pp 221-238 of In Fluidized-bed combustion. McLean, 
VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

A pressurized fluidized-bed unit at EXXON was designed in 
1971. Named the Miniplant, the overall structure has a height of 
42 ft. The combustor has a 12.5-in. ID. Nearly 1000 h of coal 
combustion time has been accumulated. The design and operation 
of the unit are reviewed. Performance data with limestone and 
dolomite as the fluidizing media and sorbent and with horizontal 
and vertical heat exchange coils are presented. The problems 
which remain to be solved in operating the Miniplant include 
reducing corrosion of the heat exchange surfaces, developing 
smoother operation of coal feed system, and achieving good par- 
ticulate sampling of the combustor flue gas. (LCL) 


9652 Cold modeling of the fluidized-bed boiler. Bazan, J.A. 
(Foster Wheeler Energy Corp., Washington, DC). pp 271-283 of 
In Fluidized-bed combustion. McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

The fluidized-bed boiler is in the developmental stage, and 
must be scaled up to commercial size in stages. Toward this end, 
the 30-MW developmental boiler, at Rivesville, West Virginia, has 
been commissioned. In support of this developmental plant effort, 
a cold modeling test program was performed. The areas studied 
were: air distributor plate design, horizontal tube bundle arrange- 
ment, fuel injection, bed renewal, localized fluidization and flyash 
injection. Two cold models were used for the air distributor and 
tube bundle tests, a small (5 in by 20 in) model was used for rapid 
screening of many candidates and a large (6 ft by 6 ft) model was 
used to ascertain scale-up effect, if any. The other areas studied 
were investigated using the large model exclusively. 


9653 Cc of AFBC with PFBC. Shang, J.Y.; 
Chronowski, R.A. (MITRE Corp., McLean, VA). pp 323-339 of In 
Fluidized-bed combustion. McLean, VA; MITRE Corp. (1976). 
From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 
See CONF-751213—. 





MAR.15, 1977 


The technical merits of a pressurized fluidized-bed com- 
bustion (PFBC) system in comparison with an atmospheric pres- 
sure fluidizeddbed (AFBC) system are examined. Information is in- 
cluded on the chemical, mechanical, and sociological and institu- 
tional aspects of AFBC versus PFBC systems. However currently 
available information does not permit a fair and unbiased technical 
and economic evaluation of the two systems. Therefore, a 
methodology for the comparison process is proposed. (LCL) 


9654 Safety of fluidized-bed combustion systems. Rao, 
C.S.R. (MITRE Corp., McLean, VA). pp 341-362 of In Fluidized- 
bed combustion. McLean, VA; MITRE Dow. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Recognizing the importance of the need for safety, the cur- 
rent study has been conducted to address the safety issues as- 
sociated with the FBC systems. In this preliminary study, the safety 
hazards associated with the FBC system components, and the at- 
tendant causes and consequences have been identified. Although 
data related to combustion hazards were well documented, very lit- 
tle has been known regarding the fluidized-bed boiler safety. In 
fact, this study points out the safety hazards associated with the 
use of rotary (Ljungstrom type) air preheater and of the heat 
exchanger surfaces immersed within hot dynamic fluidized beds; in 
addition, as the proposed systems use large quantities of coal, the 
necessary operations and subsystems for coal storage, preparation, 
transport, and feeding can become the likely sources of com- 
bustion hazards. Consequently, it is essential to quickly develop a 
technical data base to serve the safety needs of the proposed FBC 
systems. Data on combustion hazards, and on the methods, 
techniques, and equipment required for the prevention, control 
and management of the hazards need to be acquired and assessed. 
A systematic and coherent effort, in this regard, will hopefully pro- 
vide the needed direction to formulate a cost-effective approach to 
— FBC systems that will be inherently very safe from 

azards. 


9655 U.S. Environmental Protection Agency program for en- 
vironmental characterization of fluidized-bed combustion systems. 
Henschel, D.B. (Environmental Protection Agency, Washington, 
DC). pp 461-474 of In Fluidized-bed combustion. McLean, VA; 
MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion,; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Awareness of environmental considerations is increasing, in- 
cluding attention to an expanded number of potential pollutants of 
possible concern from energy generation processes. Thus the need 
is intensified for comprehensive environmental characterization of 
existing and developing energy technologies. The U.S. Environ- 
mental Protection Agency (EPA) is conducting a contract research 
and development program, valued at about $4 million in fiscal year 
1976, aimed at complete environmental characterization of the 
fluidized-bed coal combustion process. This program is being con- 
ducted in coordination with the effort being directed by the U.S. 
Energy Research and Development Administration (ERDA) to 
develop fluidized-bed coal combustion technology. Since the com- 
bustion technology development activities and the environmental 
characterization effort are being conducted in parallel, there is in- 
creased potential for improved environmental control and reduced 
control costs for fluidized-bed combustion systems resulting from 
effective consideration of environmental aspects during the 
technology development. 


9656 Preli environmental assessment of coal fired 
fluidized-bed . Fennelly, P.F.; Durochee, D.F.; Klemm, 
H.; Hall, R.R. (GCA Corp., prey ry MA). 475-491 of In 
Fluidized-bed combustion. McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

A a ae is provided of the potential pollu- 
tants which could generated in coal fired fluidized-bed com- 
bustion processes. Since SO, and NO/sub x/ formation have al- 
ready received considerable attention from a number of investiga- 
tors, the primary emphasis here is on the so-called ‘‘other’’ pollu- 
tants—namely, trace elements, organic compounds and particu- 
lates. Based on the materials involved (coal, limestone, additives, 
etc.) and pertinent process parameters (temperature, pressure, 
etc.) a list of conceivable pollutants was developed. Some of the 
= species considered include: acids and acid anhydrides, 

ydrocarbons, halogenated hydrocarbons, sulfur and nitrogen com- 
particulates and 


pounds, trace elements and their compounds, 
radioactive isotopes. Using available data and/or simple ther- 
modynamics and empirical correlations, estimates have been made 
of the concentrations of various elements and compounds in either 
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the flue gas or the solid waste. These estimates are probably good 
to within an order of magnitude. In general, no special environ- 
mental problems should result from coal fired fluidized-bed com- 
bustion. Data, however, are lacking in several areas, particular! 
with regard to organic compounds and the elements, Be, As, U, 
Pb, Cd, Ni, Se and their compounds. Experimental investigations 
in these areas should receive high priority. 


9657 Systems implications of desulfurization by limestone in 
pressurized fluidized-bed combustion. Keairns, D.L.; Archer, D.H.; 
Hamm, J.R. (Westinghouse Research Labs., Attsburgh, PA). 
493-523 of In Fluidized-bed combustion. McLean, VA; MI 
Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Fluidized-bed combustion systems using limestone to con- 
tain sulfur oxide emissions within legislated environmental con- 
straints are being developed to generate electricity at lower cost 
and with greater efficiency than conventional coal burning power 
plants with wet scrubbers. Evaluation of the systems implications 
and the design conditions which are projected to meet these objec- 
tives shows that there are several critical areas in the selection of 
the particular fluidized-bed system; the operating conditions of 
temperature, pressure, and excess air; the choice of desulfurization 
system (once-through or regenerative); and the particular sorbent 
selected (type of limestone or dolomite). The available data show 
that a once-through sulfur removal system with a pressurized 
fluidized-bed combustion combined cycle power plant is the most 
promising first generation design. Critical system parameters in the 
concepts are the selection of calcium-based sorbents, control of al- 
kali metal release to prevent damage to gas turbine components, 
specification of particulate control equipment to prevent erosion 
damage to gas turbines, and disposition of the spent sorbent. 


9658 Emissions from pressurized fluidized-bed coal com- 
bustion. Hoke, R.C. (Exxon Research and Engineering Co., Lin- 
den, NJ). pp 559-576 of In Fluidized-bed combustion. McLean, 
VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Results from the operation of the pressurized fluidized-bed 
coal combustion experimental units are reported. Two experimen- 
tal combustors were used, a smaller semi-batch unit with a 4.5 in. 
(11.5 cm) ID, and a larger continuous unit (Miniplant) with a 12.5 
in. (32 cm) ID. SO,, NO/sub x/ CO and trace metal emissions 
were measured as well as carbon combustion efficiency. The varia- 
bles were bed temperature, the molar ratio of incoming calcium to 
sulfur, excess air and sorbent type. An eastern coal containing 2.5 
percent sulfur was burned in beds of limestone and dolomites. 

rating pressures were fixed at 8 to 9 atmospheres (800 to 900 
kPa), fluidizing velocities at 4 or 6 ft/sec (1.2 or 2.1 m/s) in ex- 
panded beds of 3.5 or 10 ft (1.1 or 3.0 m). Temperatures were 
varied from 1500 to 1750°F (820 to 950°C), excess air from 0 to 
140 percent. Satisfactory SO, emission control as achieved with 
limestone sorbent even at 9 atm pressure. The effectiveness of 
limestone increased with an increase in temperature. Dolomites 
were shown to be more effective desulfurization agents than 
limestone, but gave much higher attrition and bed loss rates. How- 
ever, it was found that dolomites were more stable if fed into a 
starting bed of limestone. NO/sub x/ emissions were found to vary 
with excess air, but were well below the EPA emission standard of 
0.7 Ib (as NO,)/MBtu. NO/sub x/ emissions increased from 0.2 Ib 
(as NO/sub 2/)/MBtu at excess air levels of 15 percent to 0.4 Ib 
(as NO,)/MBtu at 100 percent excess air. CO emissions decreased 
with increasing temperature and excess air levels but were 
generally low, in the range of 100 to 400 ppM. 


9659 Overview of ERDA/FE program for FBC commercializa- 
tion. Freedman, S.I. (Energy Research and Development Adminis- 
tration, Washington, DC). pp 581-586 of In Fluidized-bed com- 
bustion. McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

The ERDA Fossil Energy program for fluidized-bed com- 
bustion commercialization is reviewed. Stages in the oy ne in- 
clude: technical and economic feasibility studies of the concept, 
laboratory-scale assessments of the process, equipment, and 
materials involved; pilot plant construction and operation, using 
prototype industrial components; construction of component test 
and integration facilities; and, finally, industrial implementation. 
The projected time table for each phase is given. (LCL) 


9660 EPRI and objectives in FBC. Maaghoul, M. 
(Electric Power Research Inst., Palo Alto, CA). pp §87-592 of In 
Fluidized-bed combustion. McLean, VA; MITRE Corp. (1976). 
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From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

The development of fluidized-bed coal combustion is one of 
several technologies being supported by the Electric Power 
Research Institute to meet a variety of the electric utilities’ needs. 
Fluidized-bed coal combustion offers the electric utility an addi- 
tional method to utilize medium and high sulfur content coals for 
power generation with low sulfur oxide emissions. The EPRI fluid- 
bed combustion program will assist in providing possible solutions 
to the following major electric utility problems: unavailability of 
gas and oil for power generation—the potential application of FBC 
to a peaking mode of operation would substitute coal for oil and 
gas; limitations on capital availability and increasing cost of elec- 
tricity—preliminary indications are that fluid-bed combustion 
plants can have lower capital and operating costs than conven- 
tional coal fired boilers with stack-gas clean up,‘due primarily to 
the avoidance of the requirement for t-combustion SO, control 
system; constraints on the use of coal—since most environmental 
requirements can be met, FBC technology should lead to enhanced 
utilization of coal; and finite resources—the FBC process has the 
potential to increase the nation’s usable coal reserves through its 
capability to burn low rank coals, mine wastes and other low grade 
fuels. 


9661 Approach to economic assessment of electric utility base 
load alternatives. Pfeffer, J.L. (MITRE Corp., McLean, VA). pp 
593-612 of In Fluidized-bed combustion. McLean, VA; MITRE 
Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

A method by which utility companies can perform an 
economic and financial assessment of alternative systems which are 
competing for the utility market is discussed. This analysis is 
directed specifically to the electric utility component of the 
fluidized-bed combustion market, but can be applied to the cost- 
benefit analysis of other advanced technologies for electric power 
generation. (LCL) 


9662 FBC marketability survey status report. Wittreich, W.J. 
(Wittreich Associates, Inc., Philadelphia). pp 613-621 of In 
Fluidized-bed combustion. McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

Everyone concerned with the further development of the 
FBC concept realizes the need for a full scale demonstration unit 
which can convince utilities and other prospective ysers that this is 
not just a concept, it does work, and it does work satisfactorily. 
The best way of achieving this result is, to build a full size plant 
utilizing an existing, proven turbine with as few modifications as 
ever possible, so that the development efforts can be concentrated 
on the FBC’s and their auxiliaries. 


9663 Application of pressurized FBC to an existing 70-MW 
industrial gas turbine. Robertson, H. (STAL-LAVAL, Fingspang, 
Sweden). pp 623-629 of In Fluidized-bed combustion. McLean, 
VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

A plan for proving the technical and economic desirability 
of coal-fired fluidized-bed combustors is presented which involves 
building a large-size power plant with an already proven 70 MW 
industrial gas turbine, the GT 120 C. This plan would enable the 
plant to be used commercially with coal-fueled fluidized bed com- 
bustion if the FBC operates satisfactorily, or the plant could be 
converted to oil- or gas-burning if the FBC failed. The layout of 
the plant components is included. (LCL) 


9664 Continuous filter silo for the cleaning of flue gases. 
Lachnit, F. (to Deutsche Babcock and Wilcox Aktiengesellschaft). 
US Patent 3,964,889. 22 Jun 1976. Priority date 11 Oct 1973, 
German, Federal Republic of (F.R. Germany). 6p. 

An apparatus for charging and emptying filter material in a 
continuous filter silo for the purification or cleaning of flue gases is 
described. The apparatus is comprised of a layer of filter material 
located between two substantially vertically arranged wall sections 
which have apertures, and wherein the layer of filter material, 
defined by the wall sections which are of annular cross section, is 
subdivided by at least 4 vertically arranged intermediate walls into 
segments. Means are provided for the controlled feed of flue gases 
such that selectively two of the segments at a time are excepted 
from the action of flue gas, thereby permitting the renewal of the 
filter material, while the remaining segments are under full action 
of flue gas. 
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9665 Electrostatic pitator having electrode stabilizer 
means. Teel, K. (to Environmental Elements Corp.). US Patent 
3,972,701. 3 Aug 1976. Filed date 9 Dec 1974. 10p. 

An electrostatic precipitator is described for cleaning a par- 
ticle laden gas. The precipitator consists of a shell having a gas 
inlet and outlet port and defining a gas chamber therein, a plurali- 
ty of laterally spaced collector electrodes suspended witin the gas 
chamber defining gas passages between adjacent collector elec- 
trodes, a discharge electrode assembly suspended from an insulator 
within the gas chamber, a portion thereof suspended within the gas 
passages between the adjacent collector electrodes, the discharge 
electrode assembly being insulated by the insulator from the shell 
and the collector electrodes, and a plurality of electrically insulat- 
ing stabilizers connected between selected ones of the collector 
electrodes and the discharge electrode assembly for maintaining 
the portion of the discharge electrode assembly suspended within 
the gas es substantially centered between the adjacent col- 
lector electrodes. 


9666 Process removing sulfur dioxide from gases. Lowell, P.S. 
(to Radian Corp.). US Patent 3,972,980. 3 Aug 1976. Filed date 
31 Jul 1974. 14p. 

A sulfur dioxide-containing gas stream is passed through a 
gas scrubber through which is circulated a scrubbing medium, 
preferably slurried, containing a reactant which reacts with the sul- 
fur dioxide to produce sulfites and/or sulfates, a portion of which 
precipitate. At least a portion of the precipitated sulfites and/or 
sulfates are removed from the scrubbing medium which is reju- 
venated with fresh reactant to maintain substantially steady state 
conditions in the scrubber. To minimize scaling in the scrubbing 
system, seed crystals of the sulfites and/or sulfates are introduced 
into the scrubbing medium, the seed crystals being in number and 
size so as to control the level of supersaturation of the scrubbing 
medium with respect to the sulfites and/or sulfates. 


9667 Method for denitrating exhaust gases. Furuta, |.; Yagaki, 
K.; Takao, M. (to Kobe Steel Ltd.). US Patent 3,979,191. 7 Sep 
1976. Filed date 27 Jan 1975. 6p. 

A method is described for removing NO from exhaust gases 
which comprises washing the exhaust gas with a first aqueous solu- 
tion containing a chloride of Mg or Ca, and a hypochlorite of Mg 
or Ca, and then washing with a second aqueous solution of an al- 
kali. 


9668 Method for removing sulfur dioxide from waste gases. 
Muraki, R.; Endo, M.; Aoki, N.; Mizutani, K.; Fukui, N. (to Ku- 
rashiki Boseki Kabushiki Kaisha). US Patent 3,983,217. 28 Sep 
1976. Priority date 26 Sep 1973, Japan. 12p. 

A method for removing sulfur dioxide from waste gases by a 
wet oxidation-absorption method, which is characterized in that an 
aqueous solution of ammonium sulfate acidified with sulfuric acid 
at a pH range of from 3 to 4 is used as the absorbent. The SO, 
contained in the waste gases is absorbed with the aqueous solution 
of ammonium sulfate in an absorption tower and then oxidized 
with air or oxygen to be converted into sulfuric acid in an oxida- 
tion tower. 


SITE SELECTION 
REFER ALSO TO CITATION(S) 10182 


9669 Management options in power plant siting to benefit 
biological resources. Zeni, L. (Maryland Power Plant Siting Pro- 
gram, Annapolis, MD). pp 309-312 of In Energy for the environ- 
ment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. of Chemi- 
cal — (1975). 

rom 3. national conference on energy and environment, 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Maryland's experience with its Power Plant Siting Law 
represents a new philosophy in environmental policy management 
options. This paper deals solely with aquatic resources manage- 
ment and protection in siting power plants in general on the 
Potomac in particular. The program provides for enforcement of 
environmental controls but also imposes responsibility on the pro- 
gram to help utilities to meet those standards and to help compet- 
ing regulatory agencies consider optimum compromises in meeting 
regulatory goals. (PCS) 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 10185 


AC SYSTEMS, EHV AND UHV 
REFER ALSO TO CITATION(S) 11381, 11382 
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SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


9670 (LA-UR—76-1839) Electrical, cryogenic and systems 
design of a dc superconducting power transmission line. Laquer, 
H.L.; Dean, J.W.; Chowdhuri, P. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-eng-36. 17p. (CONF- 
760829—22). Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

The electrical, cryogenic, and systems design concepts for a 
dc superconducting power transmission line are discussed. The line 
consists of a hollow-core flexible coaxial cable, using multifilamen- 
tary or tape Nb,Sn superconductor and wrapped tape dielectric, 
within a rigid cryogenic envelope. Cryogen flows through the core, 
is expanded in a turbine and returns over the outer cable surface. 
The concept is applied to power levels of | to 10 GW and for a 
range of line voltages and maximum dielectric stresses. Systems 
considerations define capacity ratings and optimum operating volt- 
ages. Cost estimates for the various components and cost optimiza- 
tions are presented. 


9671 (LA-UR—76-1840) Asymmetry of thermal propagation 
velocity in a long force-cooled ing test line. Hoffer, 
J.K.; Kerr, E.C.; Overton, W.C. Jr. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-eng-36. Sp. (CONF- 
760829— 14). Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

The phenomenon was observed of thermal destruction of 
superconductivity by current in a force-cooled test model power 
transmission line of 20 m length at currents up to 9 kA and tem- 
peratures between 8 and 14°K. This line, fabricated by soldering 
doubly-stabilized Nb,Sn tapes to each side of a bar of Ofhc copper 
(0.3 cm x 1.58 cm), was enclosed in a German silver cryogen flow 
tube. The cryogen (He gas) was controlled at a flow rate of 0.5 to 
0.7 gm/sec. Destruction was initiated by application of a short du- 
ration heating pulse to a small section of line. The velocity of N-S 
interface zone propagation was measured over 1.0 m test sections 
located downstream and upstream from the initial section. The up- 
stream moving zone is always in a nearly-cx temperature 
cryogenic environment. However, downstream portions contact an 
environment preheated by Joule heating in upstream normal N 
zones and thus transfer less heat and exhibit a much higher 
velocity. This qualitative explanation of the observed dramatic 
velocity asymmetry is to be supplemented by a more precise 
description of the physics of the moving N-S interface which must 
include a proper model for the heat conductance into the cryogen. 
Various models for heat conductance can be tested in velocity cal- 
culations. 
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REFER ALSO TO CITATION(S) 9155, 9319 


9672 (PAEC(A)—7501) Annual 1973-1974. 
(Philippine Atomic Energy Commission, Manila). 1975. 163p. 
INIS. 

Suppl. 33 p. 


9673 (PB—243943/8ST) Study of a fission power reactor 

strategy for the United States. Interim report, Dec 
1974—May 1975 on Phase 1. Pardue, W.M.; Denning, R.S.; 
Pobereskin, M.; Ritzman, R.L.; Waddell, J.D. (Battelle Columbus 
Labs., Ohio (USA)). 25 Jul 1975. 404p. (BCL/NSF/C—946-1). 
NTIS $10.50. 

The study described is a continuation of a multistage effort 
to provide a meaningful and objective assessment of the alternative 
nuclear fission technology being developed to satisfy the electricity 
oat requirements of the United States in the period until 

020. The preliminary results in this study consisted primarily of 
the collection and analysis of massive amounts of data to permit an 
evaluation of the status of technology for four domestic advanced 
reactor types (the HTGR, GCFR, MSBR, and LWBR concepts) 
which are considered candidates for introduction into the existing 
(LWR) and predicted (LWR/LMFBR) nuclear generating mixes. 
In addition, preliminary assessments of the nature and extent of R 
and D requirements to ensure viability of these concepts have been 
undertaken. It is the intent in the current rt to supply informa- 
tion relating to the extension of the tech y assessment and to 
present in a qualitative manner the significant conclusions. A 
major additional purpose is to describe a newly developed model- 
ing tool to be used for the evaluation of various possible fission- 
reactor development strategies that the nation might pursue. 
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Finally, the report indicates the direction of study which will be 
pursued through the next few months to define the ultimate poten- 
oa for and significance of advanced reactor cc ializati 
(GRA) 


9674 Improvements in installations for the combined genera- 
tion of electrical energy and thermal energy. Tillequin, J. (to Fives- 
Cail-Babcock). French Patent 2,268,153/A/. 17 Apr 1974. 7p. (In 
French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of an installation for the combined 
production of electrical energy and thermal energy, comprising a 
steam-generator adapted to feed a turbo-alternator simultaneously 
with a heat-using plant. That installation is characterized in that it 
comprises a heat-accumulator capable of storing, as desired, heat 
coming from the basic thermal source and of giving back, as 
desired, the heat thus stored, the circuit for giving back heat being 
so arranged that said heat be delivered, at least partly, to the plant 
heat-distribution network. This can be applied to providing a sea- 
water de-salting plant fed by a nuclear boiler with a make-up heat- 
ing. 


9675 Baden-Wuerttemberg braucht Kernkraftwerke. 46 Thes- 
Handelskammern 





and 
of chambers of handicraft in Baden-Wuerttemberg). Stuttgart; Klett 
(1975). lip. (In German). 
46 theses representing the point of view of industry and 
craft demonstrate the necessity of securing the power supply of 
Baden-Wuerttemberg by nuclear power plants. 


9676 International co-operation in the field of nuclear power 
de Chernilin, Y. (International Atomic Energy Agency, 
Vienna (Austria)). At. Jpn.; 19: No. 5-2, suppl., 63-77(May 1975). 

From i975 annual conference of Japan Atomic Industrial 
Forum; Tokyo, Japan (11 Mar 1975). 

Nuclear power generation is growing steadily the world 
over, with its economic feature being ensured. However, the 
method of power generation has proviems unique to it, which 
derive from the nature of nuclear fuel and the conditions of utiliza- 
tion. The IAEA's activities in two important areas of safety and 
fuel cycle in nuclear power development and implementation are 
summarized: fuel cycle management, safety and waste manage- 
ment, safety codes and guides for nuclear power plants, health and 
safety standards and guides, management of radioactive wastes, 
and nuclear fuel reprocessing centers. 


9677 Manitoba doubles hydro generation and 

. Mod. Power Eng.; 69: No. 11, 48-51(Nov 1975). 

Manitoba Hydro plans to expand and increase its power 
generation capabilities. Included in the program is the completion 
of a number of hydroelectric power stations, increased power 
transmission capability, and a pilot nuclear power generating sta- 
tion. Manitoba Hydro is considering nuclear power generation in 
the future after the development of economically practicable 
hydroelectric sites has been completed. 


9678 Technical discussion of the Institut fuer Reaktorsicher- 
heit. Energiewirtsch. Tagesfragen; 26: No. 1;2, 49-SO(Jan 1976). 
(In German). 

Re on the I 1th technical discussion of the Institut fuer 
Reaktorsicherheit (IRS) which took place in Cologne on 
November 30th and 31st 1975 under the heading ‘Operational ex- 
perience with nuclear power plants’. 


9679 Steam power plants and nuclear power Schwarz, 
O. (VGB Technische Vereinigung der Grosskraftwerksbetreiber 
e.V., Essen (F.R. Germany)). VDI (Ver. Dtsch. Ing.) Z.; 118: No. 
1, 37-47(Jan 1976). (In German). 

1 tab.; 430 refs. 

An introduction is given into a bibliography concerned with 
the main problems of power plant construction and power plant 
operation. 


9680 RWE in the energy centre of Northrhine Westphalia. 
Buderath, J. (Rheinisch-Westfaelisches Elektrizitaetswerk A.G., 
Essen (F.R. Germany)). Energiewirtsch. Tagesfragen; 26: No. 1;2, 
5-12(Jan 1976). (In German). 

7 figs.; 4 refs. 

The deals with the economic importance of RWE 
(Rheinisch Westfaelisches Elektrizitaetswerk), its activities in the 
field of energy production based on brown coal and pit-coal and 
its engagement in the field of nuclear energy. 


9681 German-French tion in the field of advanced 
reactor Technol.-Nachr. Manage.-Inf.; No. 187, A-C(Feb 
1976). (In German). 


nuclear 
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The official wording of the agreement between the Federal 
Ministry for Research and Technology and the French Ministry for 
Industry and Research is presented. Collaboration is to take place 
in the field of research and development, design studies, technical 
planning, construction and utilization of reactors, manufacture of 
components, and the fuel cycle. Both countries intend to con- 
tribute the same funds and to open up the markets. Joint un- 
dertakings will be establisted to pool licences. Research pro- 
grammes will be coordinated. Both countries want to give their 
former partners the right of participation. 


9682 Problems of the Swiss public electricity supply. Babai- 
antz, C. (Energie de l’Quest-Suisse $.A., Lausanne). Elektrizitaet- 
swirtschaft; 75: No. 3, 45-48(Feb 1976). (In German). 

From 84. general meeting of the Verband Schweizerischer 
Elektrizitaetswerke; Lugano, Switzerland (29 Aug 1975). 

The Swiss electricity supply industry looks back on an ac- 
tive year. Particularly vehement were the differences with the op- 
ponents of nuclear energy and the illegal occupation of the nuclear 
power station site at Kaiseraugst, and the commencement of a peo- 
ple’s initiative which, if approved, would make the construction of 
nuclear stations impossible, have made the position more acute. 
Besides these questions, the aims of the energy policy of the Swiss 
Association of Electricity Stations are discussed, which will be of 
-~ importance for the future activities of the Swiss electrical in- 

ustry. 


9683 Improvements in streaking nuclear reactors. Pedrick, 
A.P. British Patent 1,424,509/B/. 11 Feb 1976. 10p. 

In this type of reactor atomic nuclei are stripped of their 
electron shells by heating to form a very high temperature plasma 
which is passed at high speed through a chamber in which they are 
forced into contact with a ‘wall’ formed by a unidirectional stream 
of photons from continuous laser beams. In this way it should be 
possible to brush off from the surface of the nuclei protons and 
neutrons, with release of their binding energy. The energy thus 
produced can be subjected to much more gentle control than with 
a fission or fusion reactor. Furthermore, if this concept can be suc- 
cessfully applied to elements of high atomic number which are 
normally regarded as stable and unfissionable, a vast new source of 
nuclear energy release will have been made available. It also seems 
possible that an atomic nucleus might be spun sufficiently in such 
a reactor to disintegrate it completely into nucleons by simple cen- 
trifugal action, with great release of binding energy. The reactor 
described has a central body with radial ducts through which the 
nuclei are passed, and a number of lasers are provided whose 
beams are arranged so that the nuclei are discharged at the cross- 
over point of two or more laser beams which form a corner at the 
junction of two or more photon walls. 


9684 New nuclear power stations in the Federal Republic of 
Germany. Pt. 1. Report on building projects and projects in Europe 
1976. Atomwirtsch., Atomtech.; 21: No. 3, 114-131(Mar 1976). (In 
German). 

With figs. and tabs. 

In short sections characteristic features and data of power 
reactors either planned or under construction are presented. This 
survey is supplemented by statistics in tabular form which includes 
also the main data of the nuclear power stations in operation. 


9685 atw statistics: nuclear power stations 1975 - a worldwide 
survey. Atomwirtsch., Atomtech.; 21: No. 3, 132-134(Mar 1976). 
(In German). 

4 tabs. 

The new atw statistics contain four columns of survey data 
of the world’s nuclear power stations arranged by countries and by 
reactor manufacturers, state as of December 31, 1975, the orders 
for nuclear power stations placed in 1975, and the electricity 
generation of the plants currently in operation. According to this 
survey, 173 nuclear generating units with a total capacity of 
71,000 MWe were in operation worldwide in late 1975, another 
= _ with 323,000 MWe were either under construction or or- 

ered. 


9686 Nuclear power comes of age. Cockcroft Memorial Lec- 
ture. Hill, J. (UKAEA). J. Br. Nucl. Energy Soc.; 15: No. 2, 105- 
109(Apr 1976). 

From BNES meeting; London, UK (6 Nov 1975). 

This article is reproduced in Atom no. 231, Jan 1976 p. 3- 
10. 

A review of the nuclear industry shows that much progress 
has been made, but the need for further efforts to achieve public 
understanding is stressed. The problems of nuclear power are con- 
sidered in two contexts, those related to running the industry and 
those concerning the public. An examination of the health and 
safety record, and policy, in the nuclear industry supports the 
claim that it is a safe industry. Most of the problems concerned 
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with the fuel cycle are shown to be in the ee age 5 field. It is 
agreed that in view of the uranium supply position and the 
achievements in fast reactor development, the U.K. fast reactor 
programme should be continued without delay. 


9687 Nuclear power park: its value and potential. Feldman, 
M.J. (Oak Ridge National Lab., TN). J. Br. Nucl. Energy Soc.; 15: 
No. 2, 123-127(Apr 1976). 

Three kinds of nuclear park are considered. The first in- 
volves integrated nuclear plant, having a reactor of 1000--2000 
MWe) and facilities to reprocess and refabricate the fuel from the 
plant. The second idea is for regional fuel cycle facilities. This is a 
regional concept involving a centralized major fuel reprocessing 
and refabrication plant. For the third type, the socio-ecological 
nuclear park, nuclear generating plants are concentrated at a sin- 
gle site, which contains a major fuel reprocessing and refabricating 
plant and the necessary waste disposal facilities to prepare a con- 
centrated waste for permanent disposal. 3 refs. 


9688 Shutdown of nuclear power stations. Brosche, D. 
(Bayernwerk A.G., Muenchen (F.R. Germany)); Essmann, J. 
(Preussische Elektrizitaets-A.G., Hannover (F.R. Germany)). Af. 
Strom; 22: No. 3, 81-87(May 1976). (In German). 

4 figs.; 3 tabs. 

The Federal Government requires in the safety criteria the 
proof that it is possible to shut down nuclear power stations. The 
authors report on an_ investigation made by the VDEW 
(Association of German Power Stations) in which the electricity 
supply undertakings give the results of their considerations and 
demonstrate that at the end of their operating life nuclear power 
stations can be shut down with reasonable technical outlay. 


9689 Nuclear power in accordance with the teachings of 
Lenin. Goedkoop, J.A. (Stichting Reactor Centrum Nederland, 
The Hague). Atoomenerg. Haar Toepass.; 18: No. 6, 158-161(Jun 
1976). (In Dutch). 

Presents a critical review of ‘From Scientific Search to 
Atomic Energy - Modern Problems of Atomic Science and 
Technology in the USSR’: The Interstate Printers and Publishers 
Inc. Danville, 111., 1975, 369 pp, S 17.50. This is an English trans- 
lation of the 1972 Moscow 2nd edition of a book by 
A.M.Petrosyants, formerly head of the State Commission for the 
Application of Nuclear Energy. It ranges from the first European 
cyclotron built at Leningrad in 1935 to accelerators and nuclear 
fusion. 


9690 Co-operation and concentration pay dividends in 
Canada. Masters, R. Nucl. Eng. Int.; 21: No. 244, 49-57(Jun 
1976). 

Canada has 2500 MW(e) of nuclear power stations in 
operation and 6000 MW(e) of plant under construction. It is the 
world’s sixth largest producer of nuclear electricity. This position 
has been achieved with an individual reactor type and from a 
limited industrial base. The Candu story is a unique partnership of 
a government agency, industry, and utilities. The role of the cen- 
tral partner, Atomic Energy of Canada Ltd., and some of the fac- 
tors influencing management decisions are examined. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 9731, 9832, 9843, 9844, 9845, 
9846, 9847, 9848, 9849, 9944, 9948, 9953, 9994, 9997, 10001, 
10002, 10008, 10009, 10010, 10018, 10022, 10024, 10025, 
10026, 10028, 10030, 10034, 10035, 10050, 10055, 10058, 
10063, 10068, 10085, 10086, 10199, 10371, 10476 


9691 ( NEDO— 20606A) Creep collapse analysis of BWR fuel 
using SAFE-COLAPS model. (General Electric Co., San Jose, 
Calif. (USA). BWR Projects Dept.). Aug 1976. 33p. General Elec- 
tric Co., San Jose, CA. 

A new creep collapse model, its correlation with available 
experiments, and its application to BWR fuel is presented. The 
analysis, with all the conservative factors included, indicates that 
even the most limiting bundle is not expected to experience creep 
collapse with less than 7 years residence time. The analytical 
model is based on the large strain—large displacement formulation 
of the plane strain case within the framework of the finite element 
method. The creep constitutive relations used in the analysis are 
based on the strain hardening rule of the equation of state creep 
theory. A triangular element with linear displacement approxima- 
tion is incorporated in the code. The predictive capabilities of the 
model were compared with analytical closed form solutions, docu- 
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mented in-pile and out-of-pile — collapse experiments, and 
with ovality measurements obtai from irradiated nonfueled 
BWR tubing. 


9692 (PB— 246645) Investigation and evaluation of cracking 
in austenitic stainless steel piping of boiling water reactor plants. 
Technical report. (Nuclear Regula’ Commission, Washington, 
D.C. (USA)). Oct 1975. 123p. (NUREG—75/067). NTIS $5.50. 

The report covers the investigations of a series of cracks 
that occurred in the austenitic stainless steel bypass pipes around 
the discharge valves in the main recirculation loops of six domestic 
boiling water reactor plants and in the core spray pipes of one 
boiling water reactor plant. The report describes the recent 
cracking occurrences as well as similar occurrences in boiling 
water reactors in the past. The report concludes that the cracks 
that occurred in six domestic boiling water reactor plant units were 
the result of intergranular stress corrosion cracking caused by the 
combination of high residual stresses, light sensitization of the heat 
affected zones of welds, and the oxygen level normally found in 
the coolant for this type of reactor. (GRA) 


9693 (PB—249017) Fracture toughness of ferritic materials 
in light water nuclear reactor vessels. Final report. Marston, T.U.; 
Borden, M.P.; Fox, J.H.; Reardon, L.D. 13 Oct 1975. 224p. 
(MML—75-152). NTIS $7.75. 

The program was structured to (1) develop fracture 
toughness data on production plate materials, weldments, and heat 
affected zones, (2) validate the KIR curve for operation and 
repair of nuclear reactor vessels through the generation of dynamic 
initiation fracture toughness data, (3) validate the use of subsize 
(per ASTM E 399-72 '6’) specimens for the generation of 
meaningful fracture initiation data, (4) determine the degree of 
conservatism in the fracture initiation curve (reference KIC) as 
published in Section XI of the ASME Boiler and Pressure Vessel 
Code, (5) generate a statistically significant correlation between 
Charpy (Cv) and drop weight tests and fracture toughness data, 
(6) determine the effect of stress intensification rate (K) on initia- 
tion fracture toughness for a wide range of temperatures, and (7) 
gain experience and confidence in the instrumented precracked 
Charpy test as an acceptable and inexpensive means for measuring 
dynamic fracture toughness. Materials examined were: SA-533 
Grade B Class I~plate material, SA-503 Class 2 forging material, 
four automatic submer, arc weldments, four shielded metal arc 
weldments, and two heat affected zones. (GRA) 


9694 (XN—75-34-A(Rev.1)) XN-2 critical power. Galbraith, 
K.; Jaech, J. (Exxon Nuclear Co., Richland, Wash. (USA)). | Aug 
1975. vp. Exxon Nuclear Co., Inc., Richland, WA. 

A revised method for predicting the boiling transition 
(critical heat flux) in BWR’s is presented. 


9695 (JPNRSR—7) Integrity assessment for JPDR pressure 
vessel. Fujimura, T.; Miyazono, S.; Ueda, S. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establishment). 21 
Nov 1973. Translation of JAERI—1236. 18I1p. Dep. NTIS (US 
Sales Only) $7.50. 

Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technical Exchange 
Program. 

The steel pressure vessel of the Japan Power Demonstration 
Reactor (JPDR) was constructed with stainless steel weld overlay 
liners on the inner wall. Since the stainless steel overlay cladding is 
subjected to thermal and internal-pressure loads in reactor opera- 
tion, it is desirable for the cladding to have higher ductility from 
the standpoint of structural integrity. Several surveys concerning 
the mechanical properties and metal ic observations of the 
overlaid weldment made in order to investigate the hair cracks 
which were detected in the inner surface of its top head in 1966 
are described. The experimental results of three pressure vessel 
models of JPDR pressure vessel are also described. These model 
tests were carried out concerning two 1/3 scale models of JPDR 
pressure vessels with two identical nozzles and one 1/2 scale model 
with four different nozzles. Firstly, the strain distribution induced 
in the nozzles by 120, 150 and 110 kg/cm? static internal pressure 
respectively was determined using many strain gages. Then, after 
machining a notch in the inner sides of the nozzles, in which the 
maximum stress exists, crack propagation length under cyclic inter- 
nal pressure was measured by an electric resistance probe (Smeck) 

and crack . They were com with the experimental 
results which were obtained using the photoelastic models and 
small axial specimens, so that it was verified for them to have 
some close connections between their experimental results of stress 
concentration factor, fatigue crack initiation and propagation, 
fatigue strength reduction factor, etc. From those results, the fol- 
lowing conclusion was drawn: the number of cycles to failure for 
the JPDR pressure vessel was estimated to be greater than 60,000. 
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9696 Device for shutting a pressurized enclosure. Aubert, G.; 
Costes, D. (CEA, 75 - Paris (France)); Barras, G. (Societe 
d'Etudes et d’Equipements d’Entreprises (SEEE), 75 - Paris 
(France)). (to CEA). French Patent 2,269,774/A/. 2 May 1974. 
13p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a device for shutting a pressurized 
enclosure, comprising a plurality of closing members evenly dis- 
tributed on the plug periphery. Each of said members is essentially 
constituted by a jack-body, the closed end of which is integral with 
an articulated first backing shoe, and by a piston adapted to move 
within the jack-body me the thrust exerted by a pressurized 
fluid, that piston extremity protruding from the jack-body being 
provided with a shoulder adapted to prevent the piston from fully 
penetrating into the jack-body, said jack-body comprising adjusta- 
ble mechanical means for ensuring the contact thereof with the 
piston shoulder whatever be the piston position with respect to the 
jack-body, and maintaining their positions after release of the pres- 
sure within the jack, the piston protruding extremity being integral 
with a second articulated backing shoe. The device can be applied 
to light-water nuclear-reactors. 


9697 Condensate demineralizer system for Fukushima Daiichi 
Nuclear Power Station, the Tokyo Electric Power Co., Inc. Ariyosh- 
ki, S.; Ikeda, Y.; Kuramoto, K.; Omori, Y.; Yamamoto, H. (Ebara 
Mfg. Co. Ltd., Tokyo (Japan)). Ehara Jiho; No. 92, 36-41(Jun 
1975). (In Japanese ). 

This paper describes the condensate demineralizing equip- 
ment recently supplied to the second, third, and fifth power units 
of the Fukushima Daiichi Nuclear Power Station of the Tokyo 
Electric Power Company, Inc. The output of this equipment is 
rated as 4,900 m*/h each, which is currently the largest capacity 
for this type of equipment in Japan. The purpose of this equipment 
is to remove any ion components and suspended solids contained 
in condensate to improve its water purity. By doing so, decreasing 
the corrosion rate of materials used in the plant and, at the same 
time, decreasing the radioactivity of the condensate, thus easing 
the whole plant operation can be achieved. The same kind of 
equipment is also employed at the conventional thermal power sta- 
tions, but the required functioning and operating mode are quite 
different. In the case of the nuclear power plant, extremely severe 
requirements specific with nuclear technology must be met which 
arise solely from dealing with radioactive substances. Not only the 
water treatment method, but also layout and arrangement, opera- 
tion and liquid waste processing methods differ from those for the 
conventional power plants. The equipment for the sixth unit at Fu- 
kushima is now under designing and that for the Tokai No.2 unit 
of the Japan Atomic Power Company is already under shop fabri- 
cation. Both have the rated capacity of 7,300 m*/h each, which ex- 
ceeds far up the capacity of the previously mentioned equipment. 


9698 Selection of materials for LWR. Aizawa, M. (Japan 
Steel Works Ltd., Tokyo). Genshiryoku Kogyo; 21: No. 7, 9-11(Jul 
1975). (In Japanese ). 

85% of the nuclear reactors in operation, under construc- 
tion, and planned in the world are the LWR type. The material 
selection is very essential for the reliable operation of reactors and 
the safety protection against nuclear accidents. The requirements 
for nuclear structural materials are resistance to the brittleness due 
to neutron radiation, strength and toughness, and good behavior 
against environment. ASTM A533B Class | as steel plate and 
ASTM AS08 Class 2 for forgings are adopted as the materials for 
pressure vessels from the examination of the requirements above. 
A533 Class 2, 3, A542 Class 1, 2, A543 Class 1, 2, A508 Class 3, 
4 are candidate materials for pressure vessels for future. The adop- 
tion of these materials should be decided by the careful examina- 
tion as to the requirements mentioned above. 


9699 Corrosion of materials for LWR. Shimizu, Y. (National 
Research Inst. for Metals, Tokyo (Japan)). Genshiryoku Kogyo; 21: 
No. 7, 19-21(Jul 1975). (In Japanese). 

The problems of LWRs in service are stress corrosion 
cracking of stainless steel and thinning of nickel alloy. The en- 
vironmental factors of stress corrosion cracking are Cl~ ions and 
oxygen dissolved in water. Besides, water temperature, pH, dis- 
solved oxygen, flow speed, gap and other conditions affect the 
critical concentration of Cl~ ions. The coexistence of Cl~ and ox- 
ygen dissolved in water makes cracking considerably easy. The 
more sensitive factors are supposed to be the fault of material it- 
self, residual stress, microstructural change of material due to 
welding and so on. Inconel 600 tubes for steam generators of 
PWRs are corroded, and wall thinning and stress corrosion 
cracking occur on the secondary side. The environmental factors 
are the formation of free alkaline ions and the concentration. 
These phenomena are induced in case of phosphoric acid treat- 
ment. Thinning is caused by the precipitation of solid from 
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horic acid solution. But the corrosion behavior of Inconel 
within high temperature water environment is not yet made clear, 
therefore much more effort should be needed. 


9700 Nuclear-thermal-hydraulic characteristics of BWR fuel 
bundles. Doi, K.; Kiguchi, T.; Uchikawa, S.; Takeda, R. (Hitachi 
Ltd., Kawasaki, Kanagawa (Japan). Atomic Energy Research 
Lab.). J. Nucl. Sci. Technol. (Tokyo); 12: No. 8, 526-528(Aug 
1975). 

Published in summary form only. 


9701 Aseismatic consideration of 6,900 V metal-clad switch 
gear for 1,100 MWe nuclear power station. Ishibashi, Y.; Mat- 
sushima, T.; Saito, F.; Etoh, F.; Matsuoka, H. (Fuji Electric Co. 
Ltd., Kawasaki, Kanagawa (Japan). Kawasaki Factory). Fuji Jiho; 
48: No. 8, 440-446( Aug 1975). (In Japanese). 
The aseismatic design and the demonstration testing of a 
6900 V metal-clad switch gear (MC) for a 1100 MW(e) BWR 
ay are described together with the results of seismic analysis. 
general specifications and aseismatic design conditions of the 
MC are summarized in the first part. In the second part, the key 
points of the structural design of the MC are explained. The analy- 
sis of the vibrational characteristics of the MC was also performed 
with finite element codes. The calculational model employed and 
the results of analysis are described. In the third part, the method 
and the results of the vibrational testing performed with a large 
scale facility (output: 120 ton.g, amplitude: +-50mm, acceleration: 
+-1000gal) are described. The results of horizontal sweep frequen- 
cy search test are shown for each accelerometer attached to the 
tested switch gear. The main resonance frequency in lateral 
direction was 20Hz with sub-resonance at 13Hz and 15Hz, and 
that in longitudinal direction was 29Hz. The results of excitation 
test are also summarized. Finally, the evaluation of the results and 
the comparison with computational analysis are made. 


9702 Current status and development of heat exchangers for 
boiling water reactor nuclear power plant. Uchiyama, Y.; Nishioka, 
S.; Ito, S. (Hitachi Ltd., Ibaraki (Japan). Hitachi Works). Hitachi 
Hyoron; 57: No. 8, 661-664(Aug 1975). (In Japanese). 

More efficient and reliable operation is required for BWR 
heat exchangers because of nuclear plant safety and other reasons. 
Heat exchangers are classified into two categories of systems, the 
system for normal operation and the system for emergency opera- 
tion. The present state and future improvement of heat exchangers 
are described in view of heat transfer performance, material selec- 
tion, structural design, vibration, and so on. When noncondensing 
gas exists in vapour, heat transfer performance deteriarates, so that 
the heat transfer characteristics should be corrected by the adap- 
tion of venting the non condensing gas from the system. Heat 
transfer tubes should have high corrosion resistance to working 
fluid as well as high thermal conductivity, strength and economy. 
From that point of view, 30% cupro-nickel tubes will be replaced 
with 10% cupro-nickel tubes or titanium tubes though some 
technical development is necessary. These heat exchangers are 
now designed according to the MITI criteria for the technology 
concerning nuclear and thermal power generation, ASME Boiler 
and Pressure Vessel Code Sec. III and some other criteria. Most of 
heat transfer tube failures are caused from the tube vibration in- 
duced by working fluid flow, so that the vibration test and analysis 
were performed on U-tube elements. Some correction was ob- 
tained for design and fabrication techniques. 


9703 Present situation of nuclear power plants. Saku- 
rai, A. (Central Research Inst. of Electric Power industry, Tokyo 
(Japan)). Denki Kyokai Zasshi; No. 622, 14-21(Aug 1975). (In 
Japanese). 

The present situation of investigation and the future 
problems of floating nuclear power plants in Japan are examined, 
referring to those in USA. The committee report on a new power 
generation system in 1970 is quoted. In this report, the site condi- 
tions are supposed to be 5 km offshore, 100m water depth, 60 
m/sec wind velocity, 10 m wave height, 200 m wave length, 12 
seconds wave period 0.2 g earthquake acceleration, and 2.5 knots 
tide current. The semisubmersible hull of double construction 15 
m under water is employed. A pair of 1,000,000 kW BWR reac- 
tors are utilized. A sea water desalting unit using bleed steam from 
turbines is installed. The solid radioactive wastes packed in drums 
are disposed in the sea. The design and cost estimation were made. 
The names of the organizations who have made investigation in 
this field, namely the Civil Engineering Society, the Sience and 
Techno Agency and other several centers, are reported. The 
Chubu Electric Power Company is forwarding its project. Refer- 
ring to the investigations in USA, the project of Atlantic nuclear 
power station unit is described. A report of plant design has been 
submitted by O.P.S. to United States Atomic Energy Commission 
in 1973. The Coastal Area Facilities Act was instituted in New Jer- 
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sey in 1973. Although the Atlantic nuclear power station has been 
postponed, it is the most feasible project. For the realization of a 
floating nuclear power plant in Japan, investigation must be started 
on the ground construction that can endure the construction of 
breakwater in water depth of 14 to 30 meter. 


9704 Void detection in BWR by noise analysis. Ando, Y.; 
Naito, N. (Nippon Atomic Industry Group Co. Ltd., Kawasaki, 
Kanagawa. Nuclear Research Lab.); Tanabe, A.; Kitamura, N. J. 
Nucl. Sci. Technol. (Tokyo); 12: No. 9, 597-599(Sep 1975). 


9705 Experiment on local power peaking in BWR type fuel 
assembly. Kobayaski, I.; Tsuruta, H.; Matsuura, S. (Japan Atomic 
Energy Research Inst., Tokai, Ibaraki. Tokai Research Establish- 
ment). J. Nucl. Sci. Technol. (Tokyo); 12: No. 10, 650-657(Oct 
1975). 

Local power peaking was measured by y-scanning in BWR 
type fuel assemblies under cold clean conditions using the zero- 
power critical facility TCA. The horizontal power distribution in 
an assembly was examined on several loading patterns made up of 
1.9, 2.1, 2.3 and 2.6w/0 **U enriched UO, fuel rods. The power 
depression was correlated with the lowered value of **U en- 
richment in a fuel rod loaded in the assembly to replace one of 
normal enrichment. The results show that the local power peaking 
factor can easily be depressed down to 1.3 by suitable arrangement 
of depleted fuel rods in the assembly, while more elaborate 
manipulation is required to reduce it below 1.2. 


9706 (ERDA-tr—220) Evaluation of the plutonium value in 
light—water reactors. Hnilica, V.K.; Holley, H.P.; Lahner, K. 
Translated from Atomwirtsch., Atomtech.; 21: No. 2, 66-71(1976). 
12p. Dep. NTIS $3.50. 

The decision whether plutonium is to be recycled, stored or, 
as soon as the market allows it, sold depends on the value of the 
plutonium in a specific reactor. For evaluating the most economic 
reuse of plutonium, a series of quantities must be considered, such 
as, cost of uranium, cost of separation work, production costs for 
uranium or U/Pu fuel elements, the costs of reprocessing as well as 
the treatment and storage of radioactive wastes. Physical and 
economic criteria are available for assistance in evaluation and 
they make possible a comparison with respect to use of uranium 
fuel. A description is given of the various possibilities for evaluat- 
ing the Pu value. 


9707 Neutron power spectral density, transfer function and 
input noise of a boiling water nuclear reactor. Matthey, M. (Ecole 
Polytechnique, Lausanne (Switzerland). Lab. de Genie Atomique). 
Z. Angew. Math. Phys.; 27: No. 1, 146-150(25 Jan 1976). (In 
French). 

From Swiss Physical Society meeting; Aarau, Switzerland (3 
Oct 1975). 

Considering a boiling water nuclear reactor as a physical 
point system subject to a Markov process the Chapman-Kol- 
mogorov, Fokker-Plank and Langevin equations enable one to cal- 
culate in succession, the transfer function (FT), power spectral 
density of neutron noise (DSP) and the reactor input noise. Taking 
into account the numerical orders of magnitude of the nuclear 
parameters of a boiling water reactor, an appropriate analytic for- 
mulation is proposed for these 3 functions, which, in particular 
enables the presence of a characteristic peak in the feedback due 
to boiling, in both the DSP and the FT, to be easily interpreted. 
The limits of validity of these approximations are also indicated. 


9708 Some a of fracture mechanics. Beyers, 
A.P.A.M.; Dufour, L.B.; Kuijk, R.M. van (Keuring van Elec- 
trotechnische Materialen N.V., Arnhem (Netherlands)). Elek- 
trotechniek; 54: No. 4, 221-227(Apr 1976). 

The determination of the in-service periodic hydrostatic 
pressure test conditions of the Dodewaard-BWR pressure vessel 
and the evaluation of underclad cracks in the Borssele-PWR pres- 
sure vessel are presented. The (linear elastic) fracture mechanics 
approach is the tool used to deal with the two specific problems. 


9709 Operating experience with Swiss nuclear power stations. 
Wuethrich, H.; Spaargaren, B. (Brown, Boveri and Co. Ltd., Baden 
(Switzerland)). Technica (Basel); 25: No. 9, 571-573(23 Apr 
1976). (In German). 

Gives a brief account of the operating experience gained on 
the 300-MW Muehleberg power station (boiling water reactor) 
and the 350-MW Beznau power station (pressurised water reactor) 
which were commissioned in the period 1969-1972. Minor techni- 
cal difficulties encountered and modifications and improvements 
carried out on the plant are described. The power stations have, 
up to the present, shown a record of availability which can be re- 
garded as good by international standards. 
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9710 a experience with nuclear power installations 
in the F Republic of Germany. Annual Report for 1975 of the 
ABE-Committee of Working Party I ’ and Industry’ of 
the German Atom Forum. 41. Strom; 22: No. 3, 57-80(May 1976). 
(In German). 

With figs. 

In this report a comprehensive review is given of opera- 
tional results achieved with the nuclear power stations functioning 
in the Federal Republic of Germany during 1975. 


9711 In-service diagnostics of LWR primary coolant circuits. 
Korenek, J. Jad. Energ.; 22: No. 5, 188-193(May 1976). (In 
Czech). 

A brief outline is given of the basic aspects of philosophy 
behind periodic inspections of the primary coolant circuit of light- 
water reactor nuclear power plants, as stated in Section XI of the 
ASME Specification. The main principles and requirements set by 
the ASME regulation include: the determination of the region af- 
fected by reactor coolant pressure, accessibility of equipment for 
periodic inspections, remote-controlled inspection facilities, a 
design permitting repairs and replacement of parts and units, in- 
spection by means of evidence samples, periodic inspection rules. 
Research and development of in-service inspection of nuclear reac- 
tors is indicated. 


9712 Economic alternatives for the long-term use of plutoni- 
um produced in light water reactors. Hnilica, K.; Holley, H.P.; 
Lahner, K.; Schmale, H. (NIS, Nuklear-Ingenieur-Service GmbH, 
Hanau, Ger.). Nucl. Technol.; 31: No. 1, 53-61(Oct 1976). 

The economic incentives for utilizing the plutonium 
produced in light water reactors can be evaluated for two alterna- 
tives: stockpiling or successive recycling of the self-generated plu- 
tonium obtained from 1200-MW(e) pressurized water reactor 
(PWR) and boiling water reactor (BWR) power stations. The 
economic analysis covers an operating period of 20 yr, starting in 
1976. The recycling of plutonium begins with the fourth fuel cycle, 
and the reload fuel batches consist then of uranium fuel elements 
and U/Pu fuel elements of the all-rod design in appropriate 
number to use all the self-generated plutonium of the reprocessed 
fuel elements from previous cycles. The necessary nuclear data for 
the fuel cycle cost calculations were obtained by detailed physics 
calculations. The economic analysis is based on 1976 cost data on 
different fabrication penalties for the U/Pu assemblies and a plu- 
tonium market price of zero. This last assumption is justified for 
utilities by the lack of a functioning plutonium market and is used 
as the basis to determine a realistic valuation of plutonium. The 
obtained levelized fuel costs are discussed in detail for the PWR 
with and without successive plutonium recycling. Results for the 
BWR are discussed for comparison purposes. 


POWER REACTORS, NON-BREEDING, LIGHT- 
WATER MODERATED, NON-BOILING WATER 
COOLED 


REFER ALSO TO CITATION(S) 9251, 9693, 9696, 9698, 9699, 
9706, 9708, 9709, 9710, 9711, 9712, 9826, 9833, 9843, 9844, 
9845, 9846, 9847, 9848, 9849, 9936, 9938, 9939, 9942, 9945, 
9946, 9947, 9990, 9991, 9992, 9993, 9994, 9997, 10008, 10009, 
10011, 10018, 10022, 10024, 10025, 10026, 10029, 10031, 
10035, 10041, 10050, 10051, 10055, 10057, 10199, 10371, 10405 


9713 Structure for the protection of nuclear-reactor pres- 
surized-vessels against ure. Marcellin, J.P. (Societe Campenon 
Bernard, 75 - Paris (France)); Aubert, Gilles (CEA, 75 - Paris 
(France)). (to CEA). French Patent 2,262,378/A/. 26 Feb 1974. 
I 1p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a structure for the sage of 
nuclear-reactor pressurized-vessels against rupture. structure 
comprises a pre-stressed concrete tank adapted to surround the 
tank side-wall and bottom, said tank being higher than said vessel, 
said tank being provided with ports for passing cooling fluid ducts 
therethrough, and a crown adapted to rest a the periphery of 
the reactor-cover and made integral therewith. This can be applied 
to reactors of the PWR type. 


Procedure for detecting leakages of a fluid containing 
radioactive substances and arrangement to carry it out. Martucci, 
J.A. (to Combustion Engineering, Inc.). German(FRG) Patent 
2,361,267/A/. 4 Jul 1974. 19p. (In German). 

3 figs. 
To determine leaks, e.g. in the primary cooling circuit of a 
PWR, the radioactive decay of nitrogen 13 and fluorine 18 can be 
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used which are formed in water by the reactions O'(p,a)N"™ and 
O'*(p,n)F"*. The activity is based on the emission of positrons. The 
angular correlated positron-electron annihilation is seen and 
counted by scintillation detectors. Other decay processes are sup- 
pressed by a coincidence circuit. Further isotopes can be detected 
with this method if they also decay with characteristic angular cor- 
related radiation. To increase the detector sensitivity the fluid sam- 
ples are passed over an absorber bed, e.g. a molecular sieve. The 
position of the detectors relative to each other is determined by 
the directions of the emitting gamma-photons in the electron- 
positron interaction. 


9715 Thermally expanding support of a steam generator for 
nuclear reactors, es; ly rized-water reactors. Dorner, H.; 
Michel, E. (to Siemens AG). German(FRG) Patent 2,327,759/B/. 
19 Dec 1974. 3p. (In German). 

3 figs. 

The support serves to prevent mechanical stresses on the 
largely horizontal and straight pipes between the pressure vessel 
and the steam generator of a PWR of - for instance - 1,000 MWe. 
Both parts are supported on bearing surfaces lying on different 
levels. The supports, e.g. of the steam generator, are formed by 
roller bearings whose cylindrical rollers run between two inclined 
planes facing each other of two wedge shaped supporting bodies. 
Their inclination angle a@ is given in a simplified way (if all tem- 
perature coefficients and temperature differences are taken to be 
equal) by the ratio of the difference of height of the two inclined 
planes to the pipe length and, for instance, taken the dimensions of 
present PWRs of 700 MWe, amounts to 21 degrees. At different 
operational conditions the steam generator is thus displaced radi- 
ally to the pressure vessel and at the same time is lifted or 
lowered. To reduce a pitching moment which may occur on the 
steam generator, one of the roller bearings, e.g., is arranged excen- 
trically. 


9716 Corrosion resistance of steels in conditions simulating 
the operation of the primary loop of a water-moderated water- 
cooled reactor. Man’kina, N.N.; Litvinov, K.N. Therm. Eng. 
(USSR) (Engl. Transl.); 22: No. 5, 100-103(May 1975). 

Translated from Teploenergetika; 22: No. 5, 76-78(May 
1975). 

An examination of the corrosion of constructional materials 
has been carried out in solutions simulating the water of the prima- 
ry loop of a water-moderated water-cooled reactor. The amount of 
corrosion products entering the loop water was evaluated together 
with the rate of deposition of the radioactive isotopes of the corro- 
sion products at different flow velocities (1.5, 3.0, and 4.5 m/s) 
and for different methods of treating the surface. The investiga- 
tions were carried out in six tanks in which there were specimens 
of 1Cri8Ni9Ti stainless steel, 22Co carbon steel, reactor vessel 
steel and 2Cr13 steel. 


9717 Nuclear reactor. Kraupa, W. (to Kraftwerk Union AG ). 
German(FRG) Patent 2,424,518/B/. 7 May 1975. 7p. (In Ger- 
man). 

4 figs. 

The seismic support of primary circuit components, e.g. of 
the pressure vessel of a PWR, limits the lateral movement to one 
direction. It is symmetrically constructed and comprises a metallic 
base plate inserted into the concrete. At some distance from the 
base plate there is a supporting plate mounted on a guide claw for 
the steam generator. Between the base and supporting plate there 
is a connection piece serving as a spring rest for two or more cup- 
spring piles. The cup-spring piles permit a relative movement 
between the base and supporting plate. In order to be able to ab- 
sorb seismic forces with accelerations from 0.1 up to 0.5 g, each 
pile is made up of at least five cup springs keeping a frictional 
force of, e.g., 50,000 N. The supporting plate is propped against 
the base plate under spring tension with clearance. Its span 
amounts to several spring diameters. The base plate may be at- 
tached to a support by means of shear pins. It is also possible to fit 
a sliding contact in a gap between the supporting plate and the 
pressure vessel. 


9718 Development of a centrifugal-type (cyclone) separator 
with agglomerator for nuclear power stations (experiments and 
operational results at Stade power station). Kienboeck, M.; Kirn, 
K.W. (Deutsche Babcock und Wilcox A.G., Oberhausen (F.R. 
Germany)). VGB Kraftwerkstech.; 55: No. 8, 487-497(Aug 1975). 
(In German). 

23 figs.; 12 refs. 

As a further stage following the temporary repair of the 
separator at Stade nuclear power station, an operationally secure, 
economic separator system, which is independent of the droplet 
spectrum, has been successfully developed. Experiments have con- 
firmed theoretical pressupposition and permit, in conjunction with 
measurements and operational experience, a secure design to be 
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produced for future projects. In the meantime, a further four 
plants (300 to 1,200 MW) using this concept are already under 
construction, partly completed or in operation. Experience with 
these plants is not yet available. Preliminary results also point to a 
good efficiency. 


9719 Integrated main coolant pumps for 7 rized-water 
reactors. Wieser, R. German(FRG) Patent 2,403,990/A/. 7 Aug 
1975. 9p. (In German). 

4 figs. 

The efficiency of an integrated main coolant pump for 
PWR’'s is increased. For this purpose, the pump is installed eccen- 
tric relative to the vertical axis of the U-type steam generator in 
the three-section HP chamber in such a way that its impeller wheel 
and the shell of the latter penetrate into the outlet chamber. The 
axis of the pump lies in the vertical plane of symmetry of the out- 
let chamber of the steam generator. The suction tube is arranged 
in the outlet chamber. To allow it to be installed, it is manufac- 
tured out of several parts. The diffusor tube, which is also made of 
several components, is attached to the horizontal separation plate 
between the outlet chamber and the pressure chamber so as to 
penetrate into it. To improve the outflow conditions at the diffusor 
tube, a plowshare-shaped baffle shield is installed between the dif- 
fusor tube and the HP chamber. Moreover, in order to improve 
the outflow conditions from the pump and from the pressure 
chamber, the outflow opening of the pressure chamber is put into 
the cylindrical shell of the HP chamber. In this way, the tensioning 
anchor is located between the pump and the outlet opening. 


9720 Simulation of the dynamic behaviour of pressurized- 
water reactor plants under operational and accident conditions. 
Evers, H.O. (Technischer Ueberwachungs-Verein Norddeutschland 
e.V., Hamburg (F.R. Germany). Abt. Kerntechnik und 
Strahlenschutz). Tech. Ueberwach.; 16: No. 12, 375-379(Dec 
1975). (In German). 

8 figs. 

The simulation program DWR for dynamic process running 
in pressurized-water reactors is used in the safety analysis for ex- 
pert opinions on erection and operation. The program is con- 
tinually improved by better analysis techniques. 


9721 Straight-tube-once-through forced flow steam generator 
in the BBR reactor. Design and operational experience. Jeglic, F.A.; 
Wietelmann, F.W. (Babcock - Brown Boveri Reaktor G.m.b.H., 
Mannheim (F.R. Germany)). VGB Kraftwerkstech.; 56: No. 1, 1- 
7(Jan 1976). (In German). 

10 figs.; 2 tabs. 

Operating experience from 6 nuclear power stations with 
straight-tube-once-through forced flow steam generators has shown 
that on the basis of model experiments and calculations the ex- 
pected thermodynamic characteristics and dynamic performance 
are significantly more favourable. This is particularly applicable to 
the superheating section of the plant. 


9722 Load-following operation of 1,300 MW nuclear power 
stations. Aleite, W. (Kraftwerk Union A.G., Erlangen (F.R. Ger- 
many)). VGB Kraftwerkstech.; 56: No. 2, 72-75(Feb 1976). (In 
German). 

10 figs.; 4 refs. 

Measurements made at Biblis A Nuclear Power Station in- 
dicate how nuclear power stations with light water reactors, which 
have flexible load-following characteristics, can be installed. Fol- 
lowing comments on power distribution behaviour, local stresses in 
the fuel are considered and experimental results are mentioned. 
These indicate that, from the behaviour of the fuel, no restrictions 
on normal load-following and load cycling operation need be ex- 
pected. 


9723 Chemical operating experience from Stade nuclaer 
power station during the first three operating cycles. Brunner, R. 
(Kernkraftwerk Stade G.m.b.H. (KKS) (F.R. Germany)). VGB 
Kraftwerkstech.; 56: No. 2, 90-100(Feb 1976). (In German). 

26 figs.; 5 tabs.; 16 refs. 

Stade nuclear power station has operated very successfully 
since 1972. With a load factor of 92% it leads the all nuclear 
power stations with light-water-cooled reactors. The most impor- 
tant chemical problem in the power station is to prevent corrosion. 
After a short description of the plant an indication follows of the 
chemical problems in nuclear power stations with pressurised 
water reactors and of guidelines for an effective organization. 


9724 Practical experience with the planning and organization 
of inspections at Beznau I and II nuclear power stations of North 
Eastern Switzerland Power Stations Company. Millat, H. 
(Nordostschweizerische Kraftwerke A.G., Baden). VGB Kraftwerk- 
stech.; 56: No. 2, 65-72(Feb 1976). (In German). 

10 figs.; 1 tab. 
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Beznau I and II are identical pressurized water reactor 
power stations each’ of 350 MW capacity. After every inspection 
the accummulated experience has been evaluated, so that before 
each further inspection the objectives could be freshly formulated. 
Experience in carrying out the planned work with foreign firms is 
reported. 


9725 Corrosion problems in PWR steam generators. Weber, 
J.; Suery, P. (Sulzer Bros. Ltd., Winterthur (Switzerland)). Kern- 
technik; 18: No. 2, 77-82(Feb 1976). 

From Corrosion / 74; Chicago, Ill. (4 Mar 1974). 

11 figs.; 3 tabs.; 10 refs. 

Examinations on pulled steam generator tubes from the 
Swiss nuclear power plants Beznau | and II, together with some 
laboratory tests, are summarized. Corrosion problems in vertical 
U-tube steam generators with Alloy 600 as tube material are local- 
ized towards relatively narrow regions above the tube sheet where 
thermohydraulic conditions and, as a consequence thereof, chemi- 
cal conditions are uncontrolled. Within these zones Alloy 600 is 
not sufficienthy resistent to caustic or phosphate attack (caustic 
stress corrosion cracking and general corrosion. 


9726 Inspection of primary coolant circuits of PWR type reac- 
tors. Asty, M.; Pigeon, M.; Saglio, R.; Samoel, A. (CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
de Technologie). Bull. Inf. Sci. Tech. (Paris); No. 213, 63-78(Apr 
1976). (In French). 

The decree and the memorandum of 26/02/74 fix the 
periodic examination conditions for the primary circuit of nuclear 
stations. To satisfy these conditions with maximum efficiency the 
Commissariat has developed new nondestructive testing methods: 
focussed ultrasonics for examination of the pressure vessel during 
periodic inspection, acoustic emission when hydraulic trials are 
carried out, and multi-frequency eddy currents for examination of 
the steam generator tubes. These various techniques and the 
equipment employed are described. 


9727 SAFRAN loop. Epstein, A. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. des 
Etudes Mecaniques et Thermiques); Assedo, J. (Societe Franco- 
Americaine de Constructions Atomiques (FRAMATOME), 92 - 
Courbevoie (France)). Bull. Inf. Sci. Tech. (Paris); No. 213, 25- 
28(Apr 1976). (In French). 

The vibration behavior of PWR internals is governed by 
complex phenomena the understanding of which needs a detailed 
analysis. Mechanical, hydroelastic, and theoretical studies have 
been made. From that study a prevision of the vibrational levels of 
the Fessenheim internals was undertaken. 


9728 Steam generators in indirect-cycle water-cooled reactors. 
Fajeau, M. (Societe Technique pour l’Energie Atomique 
(Technicatome), Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France)). Bull. Inf. Sci. Tech. (Paris); No. 213, 53- 
61(Apr 1976). (In French). 

In the indirect cycle water-cooled nuclear reactors, the 
steam generators are placed between the primary circuit and the 
turbine. They act both as an energy transmitter and as a leaktigh 
barrier against fission or corrosion products. Their study is thus 
very important from a performance and reliability point of view. 
Two main types are presented here: the U-tube and the once- 
through steam generators. 


9729 Study of the vibratory behavior of fuel elements for 
PWR power reactors. Tigeot, Y. (CEA Centre d’Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. des Etudes 
Mecaniques et Thermiques); Buland, P. (Societe Metravib, 69 - 
Lyon (France)). Bull. Inf. Sci. Tech. (Paris); No. 213, 29-42(Apr 
1976). (In French). 

The work carried out on the vibratory behavior of PWR 
fuel elements is described. Three types of research are involved: 
experimental determination of the vibration modes and measure- 
ments of the fuel element response under the influence of the ex- 
citation forces of flow in the | GASCOGNE,; testing of the pin 
resistance in the sub-assembly, and visual observation of flow in 
the foot of the fuel element. 


9730 Announcement of recommendations by the Reaktor- 
Siche: (RSK). Bundesanzeiger; 28: No. 97, 1- 
2(May 1976). (In German). 

The RSK passed its recommendation on site, safety concept, 
and first ial construction licence for the Kernkraftwerk Brok- 
dorf [KWU-PWR, 3765 MW(th), 1294 MW(e)]. 


9731 Nuclear in Finland. Endresen, K. /ngeniver-nyitt; 
12: No. 34, 26-27(4 May 1976). (In Norwegian). 

Virtually all Finland’s hydroelectric power is already ex- 
ploited and 60% of her owes generation is thermal. The state 
power company, Imatran Voima OY, delivers 40-45% of all elec- 
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tricity and in 1970 ordered the first nuclear plant, Loviisa-1, fol- 
lowed in 1971 by Loviisa-2. These are Russian PWR reactors of 
440 MWe. Loviisa-1 is planned to go into service in December 
1976, Loviisa-2 in 1978. Loviisa-3 and Loviisa-4, of the same type, 
are planned to go into service in 1984 and 1985. Teollisuuden 
Voima OY (The Industrial Power Co.) are building Asea-Atom 
type BWR reactors of 660 MWe (TVO-1 and TVO-2) which are 
due to go into service in 1978 and 1980, and there are also plans 
for a nuclear power plant North of Helsinki. The Loviisa reactors 
are described and the main data tabulated. While the main 
mechanical components are delivered by Russia, Finnish industry 
is heavily involved and the German Federal Republic and USA 
deliver instrumentation and consultant services. Progress planning 
and nuclear technology consultants are Swiss. 


9732 Operating experience with the Oconee-1 nuclear power 
station equipped with a B and W once-through steam generator of 
the straight pipe type. McDonald, B.N. (Babcock and Wilcox Co., 
USA); Parker, W.O. (Duke Power Co., Seneca, S.C. (USA)). 
Atoomenerg. Haar Toepass.; 18: No. 6, 150-153(Jun 1976). (In 
Dutch). 

Babcock and Wilcox once-through steam generator at the 
Oconee nuclear power station is described. Operated by the Duke 
Power Co. of South Carolina, the Oconee plant consists of three 
nuclear reactors with a combined net output of 2600 MW(e), and 
is fully integrated into the existing electricity network. The first 
unit, Oconee-1, went into service 15 July 1973. Topics discussed 
include performance, heat transfer, hydraulic behaviour, stability, 
power reserve, and comparison of results with design targets. 


9733 Steam power plant for nuclear reactor stations having 
pressurized water reactors. Heitmann, H.G. (to Kraftwerk Union 
Aktiengesellschaft). US Patent 3,972,772. 3 Aug 1976. Priority 
date 20 Jul 1971, German, Federal Republic of (F.R. Germany). 


4p. 

In a nuclear power station having a pressurized water reac- 
tor, blowdown water which is produced in the steam generators 
due to an accumulation of existing impurities, is not discarded but 
is returned to the circulation system through an electromagnetic 
filter, in combination with a mixed bed filter. 


9734 Secondary coolant purification system with demineral- 
izer bypass. Stiteler, F.Z.; Donohue, J.P. (to Combustion Engineer- 
ing, Inc.). US Patent 3,976,541. 24 Aug 1976. Filed date 18 Mar 
1974. 8p. 

Apparatus and method are provided for a nuclear stream 
supply system for adequately controlling the chemistry of the 
secondary coolant. The invention includes means for the addition 
of volatile chemicals, a full flow condensate demineralizer, con- 
tinuous blowdown capability, radiation detection means, a conden- 
sate demineralizer bypass line, and an auxiliary demineralizer 
bypass line, and an auxiliary demineralizer sized to handle full 
blowdown flow. The auxiliary demineralizer is cut into the system 
and the steam generator feedwater flow is bypassed around the full 
flow condensate demineralizer whenever radioactivity is detected 
in the secondary coolant. 


9735 Nuclear reactor internals arrangement. Frisch, E.; An- 
drews, H.N. (to Westinghouse Electric Corp.). US Patent 
3,977,939. 31 Aug 1976. Filed date 15 Oct 1973. 12p. 

A nuclear reactor internals arrangement is disclosed which 
facilitates reactor refueling. A reactor vessel and a nuclear core is 
utilized in conjunction with an upper core support arrangement 
having means for storing withdrawn control rods therein. The 
upper core support is mounted to the underside of the reactor ves- 
sel closure head so that upon withdrawal of the control rods into 
the upper core support, the closure head, the upper core support 
and the control rods are removed as a single unit thereby directly 
exposing the core for purposes of refueling. 


9736 Emergency cooling system for nuclear reactors. Frisch, 
E.; Andrews, H.N. (to Westinghouse Electric Corp.). US Patent 
3,977,940. 31 Aug 1976. Filed date 23 Jul 1974. 10p. 

Upon the occasion of loss of coolant in a nuclear reactor as 
when a coolant supply or return line breaks, or both lines break, 
borated liquid coolant from an emergency source is supplied in an 
amount to absorb heat being generated in the reactor even after 
the control rods have been inserted. The liquid coolant flows from 
pressurized storage vessels outside the reactor to an internal 
manifold from which it is distributed to unused control rod guide 
thimbles in the reactor fuel assemblies. Since the guide thimbles 
are mounted at predetermined positions relative to heat generating 
fuel elements in the fuel assemblies, holes bored at selected loca- 
tions in the guide thimble walls, sprays the coolant against the 
reactor fuel elements which continue to dissipate heat but at a 
reduced level. The cooling water evaporates upon contacting the 
fuel rods thereby removing the maximum amount of heat (970 
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BTU per pound of water) and after heat absorption will leave the 
reactor in the form of steam through the break which is the cause 
of the accident to help assure immediate core cooldown. 


9737 Method and means for abruptly terminating the flow of 
fluid in closed circulating systems of nuclear reactor plants or the 
like. Schiele, O.; Florjancic. D. (to Klein, Schanzlin and Becker 
Aktiengesellschaft). US Patent 3,977,808. 31 Aug 1976. Priority 
= 2 Sep 1972, German, Federal Republic of (F.R. Germany). 


p- 
A nuclear steam supply system is described wherein each of 
a plurality of centrifugal pumps begins to operate with full cavita- 
tion in response to an abrupt drop of system pressure in the event 
of leakage. This is achieved by influencing the net positive suction 
head of each pump over the entire range of fluid flow and/or by 
influencing the net positive suction head upstream of the pumps. 
The first mode of causing the pumps to operate with full cavitation 
includes an appropriate selection of the inlet angle and/or inlet 
diameter of the pump impeller, the provision of auxiliary impellers 
which are located upstream of the pumps and can circulate the 
fluid in or counter to the direction of rotation of the respective 
pump impellers, or the provision of suitably curved guide vanes in 
the pumps. The second mode include interrupting the admission of 
undercooled fluid into the system upstream of the pumps. 


9738 Caustic stress-corrosion behavior of Fe—Ni—Cr nuclear 
steam generator tubing alloys. Wilson, I.L.W.; Pement, F.W.; Asp- 
den, R.G.; Begley, R.T. (Westinghouse Research Labs., Pitt- 
sburgh). Nucl. Technol.; 31: No. 1, 70-84(Oct 1976). 
Stress-corrosion behavior of Type 304 stainless steel, In- 
coloy 800, Inconel 600, and Inconel 690 has been measured in 
both 10 and 50 percent NaOH environments. Both U-bend and C- 
ring samples were utilized, and test temperatures were in the range 
of 600 to 630°F. Differences in behavior between the two 
specimen configurations are attributed primarily to differences in 
stress level and distribution between the two types of specimens. 
Stress dependency of cracking of Inconel 600 and Incoloy 800 ob- 
tained on pressurized tubing samples was also measured. The total 
data indicate marked superiority of Inconel 600 at high stresses 
and high caustic concentrations. The C-ring samples of commer- 
cially prepared tubing were also exposed at 110 percent of the 
room temperature yield strength to strong (50 percent) mixtures of 
potassium and sodium hydroxides with and without admixtures of 
typical sludge species for prolonged periods. The general resistance 
to caustic cracking increased with the nickel content of the alloy; 
Type 304 stainless steel was the least resistant in all cases. Inconel 
Alloy 600 and the high-chromium-modification Inconel Alloy 690 
were superior, with Incoloy 800 showing intermediate behavior. In 
uncontaminated caustic, only the stainless steels and Incoloy 
cracked in a three-month exposure, and a six-month exposure was 
required to produce attack in the Inconel 600. The additions of sil- 
ica or silica-containing mixtures promoted attack. Low-level addi- 
tions of halides or lead oxide did not enhance the caustic cracking. 
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REFER ALSO TO CITATION(S) 9194, 9197, 9822, 9851, 9943, 
9995, 10007, 10009, 10059, 10475 


9739 (GA-A—13791) Economic performance of HTGR fuel 

under various recycling and economic conditions. Turner, 
R.F.; Brogli, R.H.; Lane, R.K. (General Atomic Co., San Diego, 
Calif. (USA)). 12 Apr 1976. Contract E(04-3)-0167-PRJ-17. 27p. 
(CONF-760823—9). Dep. NTIS $4.00. 

From Meeting of the American Institute of Chemical En- 
gineers; Atlantic City, New Jersey, United States of America 
(USA) (27 Aug 1976). 

The economic performance of High Temperature Gas Reac- 
tors (HTGRs) is dependent upon the costs of uranium; the value 
of bred fuel; the costs of fuel fabrication, reprocessing and refabri- 
cation; and the fuel working capital charge rate. The effects of 
these costs upon the total fuel cycle cost are shown comparatively 
for the HTGR and Light Water Reactor (LWR) systems. 


9740 (GA-A—13993) Nuclear analysis of the 4000 MW(t) 
gas turbine HTGR. Hamilton, C.J.; Hackney, R. (General Atomic 
Co., San Diego, Calif. (USA)). Sep 1976. Contract E(04-3)-0167- 
PRJ-46. 106p. Dep. NTIS $5.00. 

Outlet helium temperature in the range of 1000°C (1800°F) 
are of interest for anticipated gas turbine and process heat applica- 
tions of the HTGR. The purpose of the efforts reported was to 
develop an HTGR core physics design which gives acceptable fuel 
performance for a system which produces gas temperatures 220°C 
(400°F ) higher than the HTGR steam cycle design. 
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9741 (PB—249623) History and summary of General Atomic 
studies of HTGR plutonium utilization. Final report. George, C.H.; 
Brogli, R.H.; Lefler, W. (General Atomic Co., San Diego, Calif. 
(USA)). Dec 1975. 80p. NTIS $5.00. 

Work is reported for a seven year period, during which time 
the problems of plutonium fuel analysis and design have come into 
sharper focus and the theoretical basis for analysis has much im- 
proved. First is offered a historical review of General Atomic 
work, followed by descriptions of recent probings into two alterna- 
tive modes of HTGR plutonium utilization: one involving always 
some uranium feed, either recycled U233 or purchased U235, and 
the second including only plutonium and thorium in the feed 
stream. Past conclusions are reported as they were experienced. 
Each new iteration of study with advancing methods, data, and 
maturity seems not to have forced significant reversals--even 
though some early assumptions and limitations now seem con- 
nected to sound conclusions. (GRA) 


9742 (Y—2047) Ultrasonic measurement of elastic constants 
at temperatures from 20 to 1100°C. Moyer, M.W.; Hammond, J.P. 
(Oak Ridge Y-12 Plant, Tenn. (USA)). Sep 1976. Contract W- 
7405-ENG-26. 33p. Dep. NTIS $4.00. 

Measurements of the elastic moduli at temperatures from 20 
to 1100°C of a number of materials of interest in the Liquid Metal 
Fast Breeder Reactor and the High Temperature Gas Reactor were 
accomplished using acoustic techniques. A two-step process was 
required to complete the measurements. First, the acoustic veloci- 
ties were measured accurately on bulk samples at room tempera- 
ture, then a wire sample was used to make elevated-temperature 
measurements. A computer was used to calculate the moduli and 
plot the data. A detailed summary has been made of the sources of 
error and a calculation of the precision of the measurements is 
given. 


9743 Nuclear reactor pressure vessel with an inner metal coat- 
ing covered with a high temperature resistant thermal insulator. (to 
Nuclear Power Co. ). French Patent 2,248,582/A/. 23 Oct 1974. 
29p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 23 Oct 1973; 2 May 1974, UK. 

The thermal insulator covering the metal coating of a reac- 
tor vessel is designed for resisting high temperatures. It comprises 
one or several porous layers of ceramic fibers or of stacked metal 
foils, covered with a layer of bricks or ceramic tiles. The latter are 
fixed in position by fasteners comprising pins fixed to the coating 
and passing through said porous layers and fasteners (nut or bolts) 
for individually fixing the bricks to said pins, whereas ceramic 
plugs mounted on said bricks or tiles provide for the thermal insu- 
lation of the pins and of the nuts or bolts; such a thermal insula- 
tion can be applied to high-temperature reactors or to fast reac- 
tors. 


9744 Cable net cooling tower for the nuclear power plant 
Schmehausen. Spangemacher, K. Zentralbl. Ind.; 21: No. 7, 258- 
259( 1975). (In German). 

I fig. 

Construction and assembly of the first cable net cooling 
tower in the world having a height of 180 m and 141 m diameter 
for the high-temperature reactor of the VEW power plant, 
Schmehausen, are described. 


9745 Kohlevergasung mit nuklearer Prozesswaerme. Realisier- 
barkeit und technisch-wirtschaftliche Aussichten der Vergasung von 
Kohle und Nuklearwaerme aus Hochtemperaturreaktoren. (Coal 
gasification by nuclear process heat. Realizability and technical- 
economic p of coal gasification and of nuclear heat from 
high-temperature reactors). Duesseldorf; Minister fuer Wirtschaft, 
Mittelstand und Verkehr des Landes Nordrhein-Westfalen (Jan 
1975). 149p. (In German). 

3 tabs.; with figs. 

A report is given on the essential work and results of the 
study ‘Nuclear Process Heat’ of the GHT/BF/RBW/STEAG syn- 
dicate. The technical state, prospects, problems and necessary 
development work of ‘Nuclear Process Heat’ are indicated. A sur- 
vey on the investigated systems for coal gasification with coupling 
of high temperature nuclear heat is given. The results of the 
planning investigations, energy balances, product costs, feasibility, 
site and environmental questions are summarized. The investiga- 
tion results on market prospects of ‘Nuclear Process Heat’ regard- 
ing comsumption structure and delivery possibilities are analysed. 
The elements and the construction of a development program 
"Nuclear Process Heat’ as well as essential technical details of the 
investigated systems, part-systems and key components are 
described. 


9746 System for regulating the pressure of resuperheated 
steam in high temperature gas-cooled reactor power stations. 
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Braytenbah, A.S.; Jaegines, K.O. (to Westinghouse Electric ig ae 
French Patent 2,268,334/A/. 22 Apr 1975. Priority date 22 Apr 
1974, United States of America (USA). 29p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 22 Apr 1974, US. 

The invention relates to a system for regulating steam-pres- 
sure in the re-superheating portion of a steam-boiler receiving heat 
from a gas-cooled high temperature nuclear reactor, provided with 
gas distributing pumps driven by steam-turbines. The system com- 
prises means for generating a pressure signal of desired magnitude 
for the re-superheating portion, and means for providing a real 
pressure in the re-superheating portion, means (including a by- 
passing device) for generating steam-flow rate signal of desired 
magnitude, a turbine by-pass device comprising a by-pass tapping 
means for regulating the steam-flow-rate in said turbine according 
to the desired steam-flow rate signal and means for controlling said 
by-pass tapping means according to said desired steam-flow-rate 
signal. 


9747 Charge regulating system for turbo-generator gas-cooled 
high-temperature reactor power stations. Braytenbah, A.S.; 
Jaegtnes, K.O. (to Westinghouse Electric Corp.). French Patent 
2,269,233/A/. 23 Apr 1975. Priority date 25 Apr 1974, United 
States of America (USA). 41p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 25 Apr 1974, US. 

The invention relates to a regulating system for gas-cooled 
high-temperature reactor power stations (helium coolant), 
equipped with several steam-boilers, each of which deriving heat 
from a corresponding cooling-gas flow circulating in the reactor, so 
as to feed superheated steam into a main common steam-manifold 
and re-superheated steam into a re-superheated hot common 
manifold. 


9748 Some features of the water—chemistry conditions of 
boiling water reactors. Gruzdev, N.1I.; Shasharin, G.A.; Matskevich, 
G.V.; Shchapov, G.A.; Boguslavskii, V.B. Therm. Eng. (USSR) 
(Engl. Transl.); 22: No. 5, 89-96(May 1975). 

Translated from Teploenergetika; 22: No. 5, 63-66(May 
1975). 

Operating experience of the Beloyarsk-2 LWGR channel 
type reactor has shown that a significant amount of deposits 
gradually accumulates on the surface of the fuel elements. The 
deposits are chiefly observed in the zone where the coolant begins 
to boil. The deposits are comprised of 90 percent of metal oxides, 
approximately 75 percent iron and 15 percent copper. An analysis 
is presented of the influence of the water chemistry conditions of 
the reactor on the formation of the deposits. 


9749 Selection of materials for HTGR. Ono, M.; Murakami, 
H. (Electric Power Development Co. Ltd., Tokyo (Japan((. 
Genshiryoku Kogyo; 21: No. 7, 12-14, 18(Jul 1975). (In Japanese). 

The adoption of HTGR gives the following merits; (1) at- 
tainment of high thermal efficiency with the comparable steam 
conditions to those of newly constructed thermal power plants, (2) 
multi-purpose application as process heat for steel making, chemi- 
cal industry, etc., (3) higher safety and (4) effective use of energy 
resource. This report is concerned with some review on material 
selection for the HTGR being developed in GA. Incoloy 800 was 
adopted for superheaters and reheaters and 2 1/4 Cr-1 Mo steel 
for economizers and evaporators in steam generators. Incoloy 800 
has good creep behavior and high corrosion resistance. Martensitic 
stainless steel was selected as the main material for helium circula- 
tors. 422 stainless steel is used for disks, blades and main shafts, 
and 410 stainless steel for main bearing housings and supports. H- 
327 type graphite manufactured from needle coke bonded with 
coal tar pitch was selected for the core structure of Fort St. Vrain 
HTGR. This was selected according to the following specifications, 
namely (1) mechanical, physical and chemical characteristics, (2) 
radiation effect or especially dimensional change, (3) oxidation 
reaction, and (4) fabrication cost and machinability. Metallic 
materials such as carbon steel, Inconel 600, and Hastelloy x and 
thermally insulating materials of alumina-silica fiber, pure fused 
fiber and cast-fused silica are selected as the thermal barrier 
materials with good thermal insulating performance. Concrete with 
high strength, small creep, deformation and small drying shrinkage 
and thermal expansion, and ——— steel with low relaxation 
behavior, low dependence of material characteristics on tempera- 
ture, good corrosion resistance and high endurance against plastic 
deformation were used as PCRV materials. 


9750 Corrosion of materials for HTGR. Ono, M. (Electric 
Power Development Co. Ltd., Tokyo (Japan((. Genshiryoku 
Kogyo; 21: No. 7, 22-27(Jul 1975). (In Japanese). 

Corrosion mechanism for the HTGR material in contact 
with primary coolant is different from that of conventional corro- 
sion, because the bare surface of material is exposed to high tem- 
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perature helium atmosphere. It is impossible to keep impurities out 
of helium atmosphere in HTGR, and H,O, CO,, CO, i. and CH, 
are contained though very small quantities and may attach the 
weak point of metal surface selectively. The data on impurity level 
in Dragon Reactor of UK, AVR of FRG and Peach Bottom of 
USA show that the control of impurities in helium was established. 
The candidate materials for HTGR are Incoloy 800, 2 1/4 Cr-1 Mo 
Steel, Hastelloy x and some others. The corrosion effect of impuri- 
ties on these materials has been tested in US (General Atomics), 
U.K. (Dragon Project), France (CEA), FRG (Juelich) and Switzer- 
land (Sulzee). Some reliable data on the corrosion due to some 
impurities have been obtained by those experiments. The total im- 
purity level of H,O, H,, and CO should be kept lower than some 
100 Vpm from the experimental results, and corrosion behavior 
can be effectively controlled with grain size and surface condition. 
The creep behavior of these material at high temperature should 
be studied for the pursuit of structural safety and plant integrity, 
and some experimental works are under progress. 


9751 Regulation of the pebble flow in a pebble-bed reactor. 
Lohnert, G.; Mueller-Frank, U. (to Internationale Atomreaktorbau 
GmbH). German(FRG) Patent 2,408,926/A/. 4 Sep 1975. I Ip. (In 
German). 

3 figs. 

The cylindrical core tank of the pebble bed reactor has a 
funnel-shaped outlet at its bottom end with one single discharge 
tube. The cylindrical part of the pebble bed has a height-to-diame- 
ter ration of 0.5. In order to, achieve an approximately constant 
vertical velocity of the OTTO program in the Juelich AVR and the 
Uentrop THTR reactors, respectively, there is a small cone 
mounted on supports in the outlet. Its tip is pointed upward and its 
largest diameter has a distance to the wall of the funnel sufficient 
to accommodate the diameter of the spheres.At high powers the 
outlet and the cone are built up of graphite blocks. They are 
equipped with numerous vertical channels for coolant passage. The 
cone may also be a rotationally symmetrical body with a rhombic 
longitudinal section which rests upon the outlet on radial bars. 


9752 Concept for the temporary shut-down of a high-tempera- 
ture reactor. (to Hochtemperatur-Kernkraftwerk GmbH). Ger- 
man(FRG) Patent 2,265,032/A/. 27 Nov 1975. 9p. (In German). 

A method is described in which at first the control rods are 
partly inserted, preferably by about /sub Ak//k = 0.5%, and the 
average reactor core temperature is then maintained at the operat- 
ing value by afterheat removal. 


9753 Planning and construction of prestressed concrete pres- 
sure vessels. Albrecht, W. (Steinmueller (L. u. C.) G.m.b.H., Gum- 
mersbach (F.R. Germany)); Schnellenbach, G. (Bochum Univ. 
(F.R. Germany). Inst. fuer Konstruktiven Ingenieurbau). VGB 
Kraftwerkstech.; 56: No. 2, 124-130(Feb 1976). (In German). 

17 figs. 

The construction of pre-stressed concrete pressure vessels as 
reactor pressure vessel and as safety containments is discussed, 
with particular reference to the projected 1,160 MW HTR (high- 
temperature reactor) power station. The form of vessel depends on 
the reactor concept. Close co-operation in the earliest pre-design 
Stages is essential for the realisation of an optimum reactor con- 
cept from the point of view of both costs and construction time. 


9754 Water chemistry in nuclear power stations with high- 
temperature reactors with particular reference to the AVR. Nieder, 
R. (Gesellschaft fuer Hochtemperaturreaktor-Technik m.b.H., Ben- 
sberg (F.R. Germany)); Resch, G. (Vereinigte Elektrizitaetswerke 
Westfalen A.G. (VEW), Dortmund (F.R. Germany)). VGB Kraft- 
werkstech.; 56: No. 2, 100-105( Feb 1976). (In German). 

2 figs.; 11 tabs.; 7 refs. 

The water-steam cycle of a nuclear power plant with a heli- 
um-cooled high-temperature reactor differs in design data signifi- 
cantly and extensively from the corresponding cycles of light- 
water-cooled nuclear reactors and resembles to a great extent the 
water-steam cycle of a modern conventional power plant. The 
radioactive constituents of the water-steam cycle can be satisfac- 
torily removed apart from tritium by means of a pre-coat filter 
with powder-resin, as comprehensive experiments have demon- 
strated. 


$755 Development of gas-cooled reactors up to present and 
their possible in the future. Pt. 1. From the beginnings 
of neering to the present state of the art. Watzel, 
G.V.P.; Wahl, DJ. (Rheinisch-Westfaelisches Elektrizitaetswerk 
A.G., Essen (F.R. Germany)). Brennst.-Waerme-Kraft; 28: No. 2, 
61-67(Feb 1976). (In German). 

12 figs.; 1 tab. 

The development of reactor engineering is described 
beginning with gas-cooled reactors from which developed the Mag- 
nox-line of design, and thus the first nuclear power station. The 
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Magnox-line, which was followed mainly in Great Britain and 
France, is described in detail. The development of high-tempera- 
ture reactors is surveyed. 


9756 Long-distance transport of chemically bound nuclear 
— V. Jad. Energ.; 22: No. 5, 195-197(May 1976). (In 
zech). 

A long-distance heat transmission is described in which the 
heat-transmission medium obtains endothermic energy in a reactor 
and is transported through pipings in the cold state to the place of 
consumption. There, the medium temperature is again raised by 
chemical heat released due to an exothermic reaction induced by a 
catalyst. The reaction CH, + H,O + 206 kJ/mol yields CO + 3H, 
accompanied by the similar reaction CH, + 2H,O + 152 kJ/mol 
yields CO, + 4H, proceeding in the reactor heat exchanger at a 
temperature of around 900 degC is reversible and is also suitable 
for other operating requirements. This method of heat transmission 
is especially applicable for high temperature reactors whose output 
gas temperature reaches the required 900 degC. 


9757 Nuclear process heat. Schulten, R. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Reaktorentwicklung). Chem.-Ing.-Tech.; 48: No. 5, 375- 
380(May 1976). (In German). 

11 figs. 

It is anticipated that the coupled utilization of coal and 
nuclear energy will achieve great importance in the future, the 
coal serving mainly as raw material and nuclear energy more as 
primary energy. Prerequisite for this development is the availability 
of high-temperature reactors, the state of development of which is 
described here. Raw materials for coupled use with nuclear 
process heat are petroleum, natural gas, coal, lignite, and water. 
Steam reformers heated by nuclear process heat, which are suita- 
ble for numerous processes, are expected to find wide application. 
The article describes several individual methods, all based on the 
transport of gas in pipelines, which could be utilized for the long 
distance transport of ‘nuclear energy’. 


9758 Superheat fuel elements for the I. V. Kurchatov Atomic 
Power Station at Beloyarsk. Samoilov, A.G.; Pozdnyakova, A.V.; 
Volkov, V.S. At. Energ. (USSR); 40: No. 5, 371-377(May 1976). 
(In Russian). 

Data are presented on the design and materials of the 
Beloyarsk Atomic Power Station superheat fuel elements, their 
operating conditions and demands placed upon them and also 
results of operation over a number of years, as well as effect of su- 
perheat fuel elements on technical and economic indicators of the 
reactor. The fuel element is of tubular design, formed by two coax- 
ial stainless steel tubes welded together at the ends. The space 
between the tubes is filled with a UO, and matrix alloy base fuel 
composition. The use of such fuel elements in the Beloyarsk 
Atomic Power Station reactors provided stable operation using 
steam superheated to 545°C at a cost of 1.15—1.16 kopeks/kW/hr 
for the first block and 0.92—0.93 kopeks/kW/hr for the second 
block. 


9759 Nuclear reactors. Prescott, R.F. (to Nuclear Power Co. 
(Whetstone) Limited). US Patent 3,979,866. 14 Sep 1976. Priority 
date 23 Oct 1973, United Kingdom of Great Britain and Northern 
Ireland (UK). 12p. 

A nuclear reactor containment vessel faced internally with a 
metal liner is provided with thermal insulation for the liner, com- 
prising one or more layers of compressible material such as ceram- 
ic fiber, such as would be conventional in an advanced gas-cooled 
reactor and also a superposed layer of ceramic bricks or tiles in 
combination with retention means therefor, the retention means 
(comprising studs projecting from the liner, and bolts or nuts in 
threaded engagement with the studs) being themselves insulated 
from the vessel interior so that the coolant temperatures achieved 
in a High-Temperature Reactor or a Fast Reactor can be tolerated 
with the vessel. The layer(s) of compressible material is held under 
a degree of compression either by the ceramic bricks or tiles them- 
selves or by cover plates held on the studs, in which case the 
bricks or tiles are preferably bedded on a yielding layer (for exam- 
ple of carbon fibers) rather than directly on the cover plates. 


POWER REACTORS, NON-BREEDING, 
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9760 Forced vibration test of fuel assembly for ATR ‘Fugen’. 
Yokomura, T. (Ship Research Inst., Tokyo (Japan)); Hayashi, K. 
Doryokuro Giho; No. 14, 54-63(May 1975). (In Japanese). 

The reactor fuel assembly is forced to vibrate due to coo- 
lant flow and earthquake. The present i explains the vibration 
test results for the fuel assemblies of ATR '’Fugen’’. The vibration 
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test items are the vibration behavior of fuel pins, the supporting 
condition of fuel pins the vibration behavior of fuel assemblies, 
and the torsional vibration behavior and torsional stiffness of fuel 
assemblies. Horizontal vibration test equipment, torsional vibration 
test equipment and relating instruments were prepared. Vibration 
tests were performed on the fuel assemblies fabricated for trial 
from the first to the fifth stage. The results of vibration tests were 
summarized as follows: (1) the vibration behavior of fuel pins; the 
supporting condition is nearly equal to simple support, and the ex- 
perimental natural frequency is nearly equal to the calculated 
value by the use of the supporting condition, (2) the vibration 
behavior of fuel assemblies, the natural frequency and the frequen- 
cy of higher harmonic vibration were determined, and the relation 
between them was formulated. The maximum relative displace- 
ment between pressure piping and fuel pins due to the vibrative 
acceleration of 1.5 g simulating seismic force was smaller than the 
gap between the pressure pipe and spacers, and (3) the torsional 
stiffness of fuel assemblies was fairly improved by the alteration of 
spacer number from 9 to 12. 


9761 Nuclear reactors cooled by a flowing air-spray water 
system in which the overheated steam-air flow generated is used to 
drive generators. Behncke, H. German(FRG) Patent 2,360,559/A/. 
12 Jun 1975. 3p. (In German). 

The economy of an air-cooled reactor is improved by the 
admixture of atomized water to the air. This air-spray water system 
facilitates recirculation cooling of the coolant. 


9762 Development of softwares for core design, safety design, 
and for the analysis of operational characteristics of advanced ther- 
mal reactor ‘Fugen’. Kato, H. (Power Reactor and Nuclear Fuel 
Development Corp., Tokyo (Japan)). Doryokuro Giho; No. 15, 36- 
48( Aug 1975). (In Japanese). 

Development of softwares since 1970 are reviewed. A 
system of core design codes is described together with their verifi- 
cation through critical experiment. The system consists of the cell- 
burnup code CLUSTER-IV, the 3-dimensional core simulation 
code LAYMON, and the core thermo-hydraulic analysis code 
COTHY. CLUSTER-IV is based on the integral transport theory 
applied to cluster-type fuel cells. This code is now being developed 
to BUNDLE code for treating fuel containing burnable poison. 
LAYMON is developed on the basis of FLARE. Dependence of 
nuclear constants on the concentration of liquid poison, capability 
of critical with power level, burnup, and poison concentration as 
parameters, capability of search for target output distribution, 
power-dependent inlet subcooling, and the calculation of zenon 
transient characteristics are the newly added capability. The accu- 
racy of power distribution calculated by this code was evaluated to 
be about 7% (RMS) through the analysis of DCA experiment. 
COTHY calculates the thermo-hydraulic characteristics of the core 
cooling system. It uses empirical formulas obtained with experi- 
mental facilities such as CTL and HTL at Oharai Engineering 
Center. Description is also made on the safety analysis code SEN- 
HOR. Some results of analysis of plant operational characteristics 
are presented. 


9763 CANDU reactors to play major role in Argentina. Mod. 
Power Eng.; 70: No. 1, 34(Jan 1976). 

Construction of the 600 MW CANDU nuclear power plant 
in Argentina has been delayed by: (1) Canada’s insistence on 
strengthened safeguards to ensure that nuclear equipment and 
material is used for peaceful purposes; and (2) Argentine inflation 
that has risen far in excess of the limits provided for in the con- 
tract. 


9764 Cirene reactor. Broggiato, A. (Ente Nazionale per 
l’Energia Elettrica, Rome (Italy)); Casagrande, I. (Centro Infor- 
mazioni Studi Esperienze, Milan (Italy)). Energ. Nucl. (Milan); 23: 
No. 1, 13-24(Jan 1976). (In Italian). 

From Annual meeting of Associazione Elettrotecnica ed 
Elettronica Italiana; Bari, Italy (Oct 1975). 

This paper describes, after some general considerations on 
the peculiarities and commerical prospects of heavy water reac- 
tors, the 40 MW(e) CIRENE prototype reactor natural uranium 
heavy water moderated and boiling light water cooled under con- 
struction at the Latina nuclear power station. In spite of its small 
size, owing to the concept modularity, such a prototype can be 
considered as representative of a CIRENE reactor on commercial 
scale. Therefore, its construction is significant both from a techni- 
cal and a more general standpoint, as it can be viewed as an ad- 
vanced solution inserted in an industrially well established frame. 


9765 Research and development activities in support of the 
CIRENE prototype reactor design. Scaroni, A. (Centro Infor- 
mazioni Studi Esperienze, Milan (Italy)); Villani, A. (Comitato 
Nazionale per |’Energia Nucleare, Rome (Italy)). Energ. Nucl. 
(Milan); 23: No. 1, 25-38(Jan 1976). (In Italian). 
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From Annual meeting of Associazione Elettrotecnica ed 
Elettronica Italiana; Bari, Italy (Oct 1975). 

This paper describes the work carried out and the main 
results obtained in the last three years by the R and D activities in 
support of the CIRENE prototype reactor design. They have been 
focused mainly on the study of system and component behaviour 
in anomalous operating conditions, to acquire the information 
needed for prototype reactor safety analysis. Other studies and ex- 
periments concerned power channel and fuel elements develop- 
ments. 
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REFER ALSO TO CITATION(S) 9208, 9305, 9306, 9615, 9742, 
9932, 9999, 10000, 10004, 10009, 10015, 10021, 10023, 10027, 
10033, 10052, 10053, 10061, 10062, 10149, 10563, 10907 


9766 (AIl-ERDA—13171) Quarterly technical progress re- 
port, sodium technology and cover gas seal development programs, 
January—March 1976. (Atomics International Div., Canoga Park, 
Calif. (USA)). 28 May 1976. Contract E(04-3)-0824. 7I1p. AT. 

Progress is summarized in the FFTF-LMFBR cover gas seals 
test program and in sodium removal and decontamination of com- 
ponents. (DG) 


9767 (ANL-CT—76-34) Proceedings of a seminar on the 
potential for LMFBR boiling detection by acoustic/neutronic moni- 
toring, Argonne, Illinois, April 8—9, 1976. Carey, W.M.; Albrecht, 
R.W. (Argonne National Lab., Ill. (USA)). Jun 1976. Contract W- 
31-109-ENG-38. 168p. (CONF-760484—). Dep. NTIS $6.75. 

From Seminar on the potential for LMFBR boiling detec- 
tion by acoustic/neutronic monitoring; Argonne, Illinois, United 
States of America (USA) (8 Apr 1976). 

A seminar involving ten technical presentations by principal 
investigators was held to assess the current scope of ERDA-spon- 
sored programs to determine the feasibility of sodium-boiling de- 
tection in LMFBRs and to establish areas in need of additional 
research and development. The consensus was that (1) feasibility 
of boiling detection by acoustic, neutronic, and acoustic/neutronic 
monitors has been demonstrated in U.S. and European programs, 
(2) additional research and development is needed in areas of 
reactor noise, cavitation, and the effects of noncondensible gases 
on sound source levels and transmission; (3) the role of 
acoustic/neutronic monitors from the standpoint of reactor surveil- 
lance rather than reactor safety is a viable approach to be adapted; 
and, in particular (4) a need exists for an operational LMFBR 
demonstration system. Each paper has been separately abstracted 
and indexed. (DG) 


9768 (ANL-CT—76-34, pp 4-14) Requirements for boiling 
detection: a safety point of view. Fauske, H.K. Jun 1976. 

From Seminar on the potential for LMFBR boiling detec- 
tion by acoustic/neutronic monitoring; Argonne, Illinois, United 
States of America (USA) (8 Apr 1976). 

In Proceedings of a seminar on the potential for LMFBR 
boiling detection by acoustic/neutronic monitoring. 

Fast reactor design in the U.S. employs the conventional 
defense in-depth philosophy by designing for: (1) reliability of nor- 
mal operation, (2) protective features to limit consequences of 
potential malfunctions, and (3) additional public safety margins for 
protection against unforeseen and unexpected circumstances. 
Safety instrumentation and detection to prevent escalation of 
potential malfunctions which are not possible to design out are 
emphasized in the second of these points and include whole-core 
faults and local faults. It is generally agreed that instrumented pro- 
tection against whole-core faults present no outstanding critical 
problems. The study of fuel-element failure propagation (FEFP) is 
concerned with the occurrence of initially small local faults in the 
core that could possibly grow into more widespread serious faults. 


9769 (ANL-CT—76-34, pp 16-22) Pump cavitation 
background noise. Cha, Y.S. Jun 1976. 

From Seminar on the potential for LMFBR boiling detec- 
tion by acoustic/neutronic monitoring; Argonne, Illinois, United 
States of America (USA) (8 Apr 1976). 

In Proceedings of a seminar on the potential for LMFBR 
boiling detection by acoustic/neutronic monitoring. 

Cavitation is defined as the growth and collapse of cavities 
associated with the change in pressure in contrast to the case of 
boiling where change in temperature is the dominating factor. It is 
commonly accepted that cavitation inception occurs when the 
minimum pressure in a system reaches the vapor pressure cor- 
responding to the local temperatures of the liquid. The foregoing 
statement is, in fact, another way of defining incipient boiling 
which is usually defined as the condition where the temperature 
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reaches the saturation temperature corresponding to the system 
pressure. Therefore, there is no difference between cavitation and 
boiling since both are associated with the growth and collapse of 
bubbles in a liquid. Cavitation noise may not be avoidable for an 
LMFBR primary pump under normal operating conditions, and 
ee as background during boiling detection by acoustic 
methods. 


9770 (ANL-CT—76-34, pp 23-40) Acoustic noise and pattern 
recognition studies at ORNL. Sides, W.H. (Oak Ridge National 
Lab., TN). Jun 1976. 

‘From Seminar on the potential for LMFBR boiling detec- 
tion by acoustic/neutronic monitoring; Argonne, Illinois, United 
States of America (USA) (8 Apr 1976). 

In Proceedings of a seminar on the potential for LMFBR 
boiling detection by acoustic/neutronic monitoring. 

Experiments in acoustic detection of boiling in sodium 
were performed in the Fuel Failure Mockup (FFM) Facility at 
ORNL under the Liquid-Metal Fast Breeder Reactor (LMFBR) 
Safety and Core Systems Program. The FFM is a sodium flow 
facility that has the capability of simulating LMFBR fuel subassem- 
blies using 19 electric cartridge heaters having prototypic configu- 
ration, power density, pressure, specific flow, and temperature. 
The sodium boiling experiments were performed to measure the 
transient temperatures throughout the bundle to the start of boiling 
and to generate an acoustic signal for tests of the boiling detection 
system. 


9771 (ANL-CT—76-34, pp 41-46) Acoustic/neutronic boiling 
detection: European . Eisenhawer, S.W. Jun 1976. 

From Seminar on the potential for LMFBR boiling detec- 
tion by acoustic/neutronic monitoring; Argonne, Illinois, United 
States of America (USA) (8 Apr 1976). 

In Proceedings of a seminar on the potential for LMFBR 
boiling detection by acoustic/neutronic monitoring. 

Considerable interest is currently being shown in Western 
Europe in methods for detecting sodium boiling in LMFBR’s. At 
the Kernforschungszentrum Karlsruhe, Karlsruhe, West Germany, 
research programs concerned with both acoustic and neutronic de- 
tection are under way. A brief description is given of some of the 
current activities. 


9772 (ANL-CT—76-34, pp 47-52) University of Washington 
sodium boiling detection studies. Albrecht, R.W. Jun 1976. 

From Seminar on the potential for LMFBR boiling detec- 
tion by acoustic/neutronic monitoring; Argonne, Illinois, United 
States of America (USA) (8 Apr 1976). 

In Proceedings of a seminar on the potential for LMFBR 
boiling detection by acoustic/neutronic monitoring. 

A research team at the University of Washington has been 
engaged in studies whose objective is to advance the art of detect- 
ing the onset of sodium boiling in LMFBRs. Four types of activity 
have been emphasized: (1) detection of reactor power fluctuations 
due to local disturbances, (2) acoustic-neutronic cross correlation, 
(3) analysis of sodium boiling phenomena and design of test subas- 
semblies for EBR-II, and (4) participation in ongoing European ac- 
tivities. The report summarizes past results, current programs, and 
future prospects in these four areas. 


9773 (ANL-CT—76-34, pp 53-59) Argonne National Labora- 
tory (ANL)/Components Technology (CT) acoustic surveillance pro- 
gram. Carey, W.M. Jun 1976. 

From Seminar on the potential for LMFBR boiling detec- 
tion by acoustic/neutronic monitoring; Argonne, Illinois, United 
States of America (USA) (8 Apr 1976). 

In Proceedings of a seminar on the potential for LMFBR 
boiling detection by acoustic/neutronic monitoring. 

The ANL acoustic surveillance program has been structured 
to develop the necessary transducers for sodium boiling detection 
in LMFBRs, gather information pertinent to source levels, examine 
the transmission loss, and to understand reactor ambient noise. 
Two experiments regarding source levels and reactor ambient 
noise are described. 


9774 (ANL-CT—76-34, pp 60-69) Acoustic monitoring of the 
SLSF, P1 test. Carey, W.M.; Anderson, T.T.; Bobis, J. Jun 1976. 

From Seminar on the potential for LMFBR boiling detec- 
tion by acoustic/neutronic monitoring; Argonne, Illinois, United 
States of America (USA) (8 Apr 1976). 

In Proceedings of a seminar on the potential for LMFBR 
boiling detection by acoustic/neutronic monitoring. 

The Sodium Loop Facility (SLSF) In-reactor Experiment P1 
was the first of a series of 13 experiments being conducted by the 
ANL Reactor Analysis and Safety Division in the Engineering Test 
Reactor at the Idaho National Engineering Laboratory. This series 
of experiments generally falls in the class of pin-to-pin failure 
propagation studies. In other words, the occurrence of initially 
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small local faults and their growth into more serious widespread 
fauits are considered. The safety community considers this type of 
test important in that there is a large number of fuel pins in a reac- 
tor and a certain number of random fuel failures will occur. 
Whether these failures can be tolerated and shown not to 
propagate is the essential question being addressed. Coherent or 
causually connected failures are also being considered. Presently, 
four types of initiating events are being investigated. These are fis- 
sion gas releases, local coolant blockages, overpowered fuel pins 
and long time aging effects. The ANL/CT Acoustic Surveillance 
role in these tests is to observe, under the various anomalous con- 
ditions, the acoustic signatures and to determine whether sufficient 
acoustic information exists such that detection of an anomalous 
event could be accomplished prior to subassembly voiding and 
meltdown. 


9775 (ANL-CT—76-34, pp 70-82) Upper acoustic ex- 


: plenum : 
periment at EBR-11. Carey, W.M.; Gavin, A.P.; Bobis, J.P. Jun 
1976. 


From Seminar on the potential for LMFBR boiling detec- 
tion by acoustic/neutronic monitoring; Argonne, Illinois, United 
States of America (USA) (8 Apr 1976). 

In Proceedings of a seminar on the potential for LMFBR 
boiling detection by acoustic/neutronic monitoring. 

Preliminary results are discussed of the Upper Plenum 
Acoustic Experiment being conducted at EBR-II. The primary pur- 
pose of the experiment is to obtain and analyze data pertinent to 
the understanding and interpretation of the reactor ambient noise 
background. The experiment is also intended to be a test bed for a 
prototypic reactor acoustic surveillance system. 


9776 (ANL-CT—76-34, pp 83-100) Review of the ANL "‘in- 
pile’’ and ‘‘out-of-pile’’ acoustic experiments. Anderson, T.T. Jun 
1976. 

From Seminar on the potential for LMFBR boiling detec- 
tion by acoustic/neutronic monitoring; Argonne, Illinois, United 
States of America (USA) (8 Apr 1976). 

In Proceedings of a seminar on the potential for LMFBR 
boiling detection by acoustic/neutronic monitoring. 

Acoustic monitoring experiments have been installed and 
operated in conjunction with safety and heat transfer experiments 
which involved boiling of the sodium coolant. The purpose of 
acoustically monitoring these experiments was to obtain initial in- 
formation for design of LMFBR acoustic boiling detection. For the 
mutual benefit of the cooperating experimenters, developmental 
acoustic transducers and transducer assemblies were supplied for 
incorporation into a test loop. Acoustic data was obtained in 
return, along with operational experience demonstrating the relia- 
bility of the detectors for long-term sodium immersion. 


9777 (ANL-CT—76-34, pp 127-149) Sodium boiling detec- 
tion program proposal. Bennett, R.A.; Albrecht, R.W. (Hanford 
Engineering Development Lab., Richland, WA). Jun 1976. 

From Seminar on the potential for LMFBR boiling detec- 
tion by acoustic/neutronic monitoring; Argonne, Illinois, United 
States of America (USA) (8 Apr 1976). 

In Proceedings of a seminar on the potential for LMFBR 
boiling detection by acoustic/neutronic monitoring. 

A program of experiments to systematically approach the 
development of an instrument for detection of local sodium boiling 
in LMFBRs is presented. Brief justification and background 
material is supplied to support the need for the program. The 
proposal concentrates on in-reactor experiments with no specific 
out-of-reactor experiments defined. The assumption is made that a 
continuation of present activities at ANL will provide the technical 
base for the instruments required in the program. 


9778 (ANL-CT—76-43) Dynamic inelastic response of thick 
shells using endochronic theory and the method of nearcharac- 
teristics. Lin, H.C. ( Argonne National Lab., Ill. (USA)). Aug 1976. 
Contract W-31-109-ENG-38. I5p. Dep. NTIS $3.50. 

The endochronic theory of plasticity originated by Valanis 
has been applied to study the axially symmetric motion of circular 
cylindrical thick shells subjected to an arbitrary pressure transient 
applied at its inner surface. The constitutive equations for the 
thick shells have been obtained. The governing equations are then 
solved by means of the near-characteristics method. 


9779 (ANL-CT—76-44) Acoustically induced vibration of cir- 
cular cylindrical rods. Lin, H.C.; Chen, S.S. (Argonne National 
Lab., Ill. (USA)). Aug 1976. Contract W-31-109-ENG-38. 22p. 
Dep. NTIS $3.50. 

An analysis is presented for the steady-state response of a 
circular cylindrical rod subjected to a plane wave; rod displace- 
ment natural frequency including fluid inertia effect, and radiation 
damping, are obtained in closed form. It is shown that the added 
mass coefficient depends only on the nondimensional wave number 
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a and the radiation damping zeta/sub r/ depends on a@ and mass 
ratio B. The rod displacement is proportional to wave amplitude 
and rod radius, and depends on a and £. 


9780 (ANL-CT—76-49) CRBR_ outlet plenum thermal 
behavior during transient conditions. Howard, P.A.; Lorenz, J.J. 
(Argonne National Lab., Ill. (USA)). Sep 1976. Contract W-31- 
109-ENG-38. 131p. AT. 

Clinch River Breeder Reactor Plant (CRBRP) outlet upper 
plenum thermal behavior during reactor scram transients was stu- 
died. Tests were conducted using water with a 1/10-scale model of 
the CRBR upper plenum, complete with Upper Internal Structure 
(UIS). Since buoyancy effects are important, Froude number 
(ratio of buoyant to inertial forces) similitude of model and proto- 
type was satisfied. Computer control was implemented in order to 
obtain reproducible inlet flow and temperature transients. 
Generally, the outlet plenum thermal transients were found to ex- 
hibit the overall trends that were expected: (a) exit nozzle 
transients were smooth exponentials, despite the existence of flow 
stratification; (b) the chimney exit temperature response was 
nearly identical to the plenum inlet temperature decay; (c) tem- 
perature oscillations inside the UIS mixing chamber, leakage gap, 
and on the core barrel cap gradually diminished during the 
transient as the fuel/blanket AT decreased; (d) the suppressor 
plate, support column, and vessel liner experienced the charac- 
teristic temperature drop and recovery duing the early stages of 
the transient; and (e) an oscillating temperature decay was ob- 
served as the hot-cold interface passed a given thermocouple loca- 
tion. Relatively large oscillations, having an amplitude of nearly 40 
percent of the overall fuel inlet AT and with a dominant frequency 
of about 0.3 Hz (0.2 Hz prototype), were observed at the hot-cold 
interface. 


9781 (BNL-NUREG—21782) Analytical model for transient 
fluid mixing in upper outlet plenum of an LMFBR. Yang, J.W.; 
Agrawal, A.K. (Brookhaven National Lab., Upton, N.Y. (USA)). 
1976. Contract E(30-1)-16. 9p. (CONF-761001—4). Dep. NTIS 
$3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

A two-zone mixing model based on the lumped-parameter 
approach was developed for the analysis of transient thermal 
response in the outlet plenum of an LMFBR. The maximum 
penetration of core flow is used as the criterion for dividing the 
sodium region into two mixing zones. The model considers the 
transient sodium temperature affected by the thermal expansion of 
sodium, heat transfer with cover gas, heat capacity of different sec- 
tions of metal and the addition of by-pass flow into the plenum. 
The results of numerical calculations indicate that effects of flow 
stratification, chimney height, metal heat capacity and by-pass flow 
are important for transient sodium temperature calculation. Ther- 
mal expansion of sodium and heat transfer with the cover gas do 
not play any significant role on sodium temperature. 


9782 (CEA-CONF—3193) Fast neutron reactor noise analy- 
sis: beginning failure detection and physical parameter estimation. 
Le Guillou, G. (CEA Centre d'Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-les-Durance (France). Dept. des Reacteurs a 
gua Rapides). 1975. 6p. (In French). (CONF-7506144—1). 
NIS. 

From National colloquium on signal processing and its ap- 
plications; Nice, France (16 Jun 1975). 

The analysis of LMFBR signal fluctuations by correlation 
methods and spectral analysis has two principal applications: on 
line estimation of physical parameters (reactivity coefficients); 
beginning failures (boiling, abnormal mechanical vibrations). 
These two applications give important information to the reactor 
core control and permit a good diagnosis. 


(CEA-CONF—3227) Elastic dynamic analysis of liquid 
metal cooled reactor components. Use of CEA SEMT system. Hoff- 
mann, A.; Goldstein, S.; Roche, R.; Gerij, J.; Thomas, B. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Service des Etudes Mecaniques et Thermiques). 1975. 
19p. (CONF-750984—26). INIS. 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment structures; Berlin, German, Federal Republic of (F.R. 
Germany) (8 Sep 1975). 

The CEA SEMT system of structure calculation by finite 
elements method has been used extensively for static and dynamic 
calculations in the plastic (and of course elastic) range with large 
deformations. It includes isotropic and kinematic hardening 
models. Structures suitable for analysis include: bidimensional, 
plane or axisymetric (by PASTEL), threedimensional shells of any 
shape (TRICO), piping system (TEDEL), and three dimensional 
solid structure (BILBO). Indications are given on real plastic and 
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dynamic analysis performed by that system for various components 
of the French LMFBR project: top cover, rotating plug, core sup- 
port system, main reactor vessel, and upper internal containement. 


9784 (COO—2826-1) Fast Breeder Blanket Facility (FBBF). 
Quarterly progress report, January 1, 1976—August 30, 1976. Ott, 
K.O. (ed.). (Purdue Univ., Lafayette, Ind. (USA)). Aug 1976. 
Contract E(11-1)-2826. 49p. Dep. NTIS $4.00. 

The work performed was primarily concerned with the 
preparation of the experiments to be performed on the Fast 
Breeder Blanket Facility (FBBF) and the corresponding analysis. 
The work on the experimental program has been started. Since ex- 
periments are subject to safety constraints, a safety investigation 
program (for a hypothetically flooded facility) is reported. The 
neutronics part of the preanalysis is also reported. The testing of 
the first configuration has largely been prepared. The identification 
of the experiment need has been worked on extensively, largely 
through unsponsored research which had been started before the 
contract became effective. The work done in this area by other 
groups is being reviewed. 


9785 (FRNC-TH—601) Model for determining stresses in the 
structure of a fast reactor fuel assembly. Kervevan, J.J. (Aix-Mar- 
seille-1 Univ., 13 - Marseille (France)). 1974. vp. (In French). 
INIS. 

Deformations in a reactor core are due to two metallurgical 
phenomena, swelling of the steel under irradiation and irradiation 
creep when the structure is under stress. The first step is to deter- 
mine the deformation of each sub-assembly supposed free, sub- 
jected to a neutron flux or temperature gradient, and the second is 
to study the interactions amongst most of the sub-assemblies. 
Under the influence of the deformations the interaction value will 
change with time, and this development must be determined. Cal- 
culation methods were developed for the purpose. A number of 
computing codes already exist and it is necessary to complete 
them, modify them if necessary, create new ones as the case arises 
and form a coherent whole. 


9786 (HEDL-SA—803) Evolution of cladding attack in 
LMFBR type oxide fuel pins. Weber, J.W.; Gibby, R.L.; Hata, 
D.C.; Weber, E.T. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). 12 May 1976. Contract E(45-1)-2170. 
17p. (CONF-760622—46). Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The HEDL P-23 high cladding temperature tests in EBR-II 
are yielding data on fuel-cladding chemical interaction (FCCI) 
from highly characterized mixed oxide fuel pins. In addition to 
wastage allowance correlations, the observations provide informa- 
tion on the characteristics of cladding attack such as structural and 
chemical distribution of fuel, cladding, and fission products as a 
function of temperature and burnup. The observations of cladding 
attack are presented and compared with other data reported. 


9787 Rg egy Analysis of fuel cladding chemical in- 
teraction mixed oxide fuel pins. Weber, J.W.; Dutt, DS. 
(Hanford gn Development Lab., Richland, Wash. 
(USA)). 11 May 1976. Contract E(45-1 )-2170. 17p. (CONF- 
760622—47). Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

An analysis is presented of the observed interaction between 
mixed oxide 75 wt percent UO,—25 wt percent PuO, fuel and 
316—20 percent CW stainless steel cladding in LMFBR type fuel 
pins irradiated in EBR-II. A description is given of the test pins 
and their operating conditions together with, metallographic obser- 
vations and measurements of the fuel/cladding reaction, and a cor- 
relation equation is developed relating depth of cladding attack to 
temperature and burnup. Some recent data on cladding reaction in 
fuel pins with low initial O/M in the fuel are given and compared 
with the correlation equation curves. 


9788 (HEDL-SA—831) Replaceable LMFBR core com- 
ponents. Evans, E.A.; Cunningham, G.W. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 1976. Contract 
E(45-1)-2170. 20p. (CONF-760303—6). Dep. NTIS $3.50. 

From ASME-ANS joint international conference on ad- 
vanced nuclear energy systems; Pittsburgh, Pennsylvania, United 
States of America (USA) (13 Mar 1976). 

Much progress has been made in understanding material 
and component performance in the high temperature, fast neutron 
environment of the LMFBR. Current data have provided stron; 
surance that the initial core component lifetime objectives of EETE 
and CRBR can be met. At the same time, this knowledge trans- 
lates directly into the need for improved core designs that utilize 
improved materials and advanced fuels required to meet objectives 
of low doubling times and extended core component lifetimes. An 
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industrial base for the manufacture of quality core com nts has 
been developed in the US, and all procurements for the first two 
core equivalents for FFTF will be completed this year. However, 
the probiem of fabricating recycled plutonium while dramatically 
reducing fabrication costs, minimizing personnel exposure, and 
protecting public health and safety must be addressed. 


9789 (HEDL-SA—835) Irradiation creep data in support of 
LMFBR core design. Gilbert, E.R.; Straalsund, J.L.; Wire, G.L. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Apr 1976. Contract E(45-1)-2170. 45p. (CONF- 
760530—4). Dep. NTIS $4.00. 

From International colloquium on measurement of irradia- 
tion enhanced creep in nuclear materials; Petten, Netherlands (5 
May 1976). 

Temperature and neutron flux gradients occurring spatially 
within the core of an LMFBR generate distortions through the 
phenomena of swelling and irradiation creep in contemporary core 
materials. These distortions lead to subassembly interactions both 
during operation of an LMFBR and during refueling, and thereby 
limit the life of certain components. Core design and performance 
analyses therefore require good descriptions of swelling and ir- 
radiation creep. Sufficient data to quantify swelling and irradiation 
creep are finally beginning to materialize. Stainless steel swelling 
data are available for neutron fluences up to 10” n/cm? (E greater 
than 0.1 MeV). New testing techniques and analytical methods are 
being developed to determine the history dependence and stress- 
state dependence of irradiation creep at both low and high neutron 
fluence levels to systematically develop the rules required to 
describe irradiation creep under general multiaxial stress condi- 
tions. The initial high fluence results obtained from these new 
techniques are showing that the limited low neutron fluence, low 
temperature irradiation creep results available until now did not 
provide an adequate basis for development of equations which 
describe irradiation creep for the conditions existing in new experi- 
mental or commercial LMFBR systems. These new results are 
showing significantly more irradiation creep than predicted by ex- 
trapolation of the previously available low fluence and low tem- 
perature data. 


9790 (HEDL-SA—863) Deposition of Cr, Nb, V, and Ti 
coatings on UO,-25w/oPuO, fuel pellets by sputtering. Gibby, R.L.; 
McClanahan, E.D. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). 1976. Contract E(45-1)-2170. 23p. 
(CONF-760532—6). Dep. NTIS $3.50. 

From 78. annual meeting of the American Ceramic Society; 
Cincinnati, Ohio, United States of America (USA) (3 May 1976). 

A sputtering deposition process was developed for applica- 
tion of metallic coatings on either the ends or circumferences of 
LMFBR mixed-oxide fuel pellets. Coatings of Cr, Nb, V and Ti 
were applied to over 860 pellets. Ceramography, emission spec- 
trography, and spark source spectroscopy were used to charac- 
terize the coatings. Coating thicknesses were controlled to within 
+-0.0005 cm (0.0002 inch) for a coating thickness of 0.00127 cm 
(0.0005 inch) on the circumference and 0.00254 cm (0.001 inch) 
on the ends of pellets. Chemical = in the coatings were 
generally less than 0.5 wt percent. coatings were adherent in 
all cases, although some interfacial separations were noted with Ti 
coatings. The results indicated that further imization of 
coatings’ parameters would result in improvement of the coatings. 


9791 (HEDL-SA—868) Laboratory thermal transient tests on 
irradiated mixed oxide fuel. Slagle, O.D.; Hinman, C.A.; Weber, 
E.T. (Hanford Engineering Development Lab., Richland, Wash. 
(USA)). 18 Mar 1976. Contract E(45-1)-2170. 25p. (CONF- 
760532—8). Dep. NTIS $3.50. 

From 78. annual meeting of the American Ceramic Society; 
Cincinnati, Ohio, United States of America (USA) (3 May 1976). 

A series of laboratory thermal transient experiments have 
been performed on mixed oxide fuel pin sections preirradiated at 
medium power to mid-range burnup, to determine the mechanisms 
of fission gas release. Heating rate and maximum temperature were 
varied po the resultant effect on the release, microstructure 
and gas bubble distribution were determined. 


9792 (HEDL-TME—76-33) Inlet Plenum Feature Model flow 
tests of the Clinch River Breeder Reactor: Addendum V results. 
McConnell, P.M.; Fisher, F.R.; White, R.G. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). Mar 1976. Contract 
E(45-1)-2170. vp. AT. 

The Inlet Plenum Feature Model (IPFM) models all 
hydrodynamically wetted surfaces in a full 360-degree (0.248 
scale) sector of the inlet plenum and lower internal components of 
the Clinch River Breeder Reactor (CRBR). Initial IPFM hydraulic 
test data were used to determine a near-optimum CRBR inlet 
plenum flow geometry. These data, however, were obtained from 
an inlet plenum configuration with a core support structure (CSS) 
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which did not contain the current CRBR Auxiliary Flow Port Liner 
(AFPL) concept. The AFPLs are approximately 20 percent longer 
than the previous design, have different inlet port geometry and 
orientation, and include a debris barrier. Because of these c ” 
it was necessary to determine the core flow distribution, dif- 
ferential plenum pressures, and mixing characteristics over a range 
of flow rates and loop conditions. In addition, the extended length 
of the liners and debris barrier required an investigation of the 
susceptibility of the AFPLs to flow-induced vibration. These tests, 
referred to as the Addendum V tests, demonstrate that the AFPL 
flow-induced vibrations are insignificant over the 10 to 117 per- 
cent flow range. Additionally, the AFPLs had no apparent effect 
on the IPFM core flow distribution and mixing process. Accurate 
loop temperature imbalance mixing data are reported which can 
be used to predict CRBR inlet module temperatures when one of 
the three coolant loops is operating at a significantly different tem- 
perature. A consistent set of steady flow turbulent mixing data is 
also presented. These data will be used to develop an empirical 
mixing model for making predictions of the thermal stresses at 
select points in the CRBR inlet plenum and lower core region to a 
number of plant duty cycle transients. 


9793 (LA—6475-PR) Examination of fast reactor fuels, FBR 
analytical quality assurance standards and methods, and 

methods development: irradiation tests. Progress report, April 
1—June 30, 1976, and FY 1976. Baker, R.D. (comp.). (Los 
Alamos Scientific Lab., N.Mex. (USA)). Aug 1976. Contract W- 
7405-ENG-36. 21p. Dep. NTIS $3.50. 

Characterization of unirradiated and irradiated LMFBR 
fuels by analytical chemistry methods will continue, and additional 
methods will be modified and mechanized for hot cell application. 
Macro- and microexaminations will be made on fuel and cladding 
using the shielded electron microprobe, emission spectrograph, 
radiochemistry, gamma scanner, mass spectrometers, and other 
analytical facilities. New capabilities will be developed in gamma 
scanning, analyses to assess spatial distributions of fuel and fission 
products, mass spectrometric measurements of burnup and fission 
gas constituents and other chemical analyses. Microstructural 
analyses of unirradiated and irradiated materials will continue 
using optical and electron microscopy and autoradiographic and x- 
ray techniques. Analytical quality assurance standards tasks are 
designed to assure the quality of the chemical characterizations 
necessary to evaluate reactor components relative to specifications. 
Tasks include: (1) the preparation and distribution of calibration 
materials and quality control samples for use in quality assurance 
surveillance programs, (2) the development of and the guidance in 
the use of quality assurance programs for sampling and analysis, 
(3) the development of improved methods of analysis, and (4) the 
pre tion of continuously updated analytical method manuals. 

eliable analytical methods development for the measurement of 


burnup, oxygen-to-metal (O/M) ratio, and various gases in ir- 
radiated fuels is described. 


9794 (ORNL/TM—5335) Heat transfer 
forced convection 

LiF —BeF,—ThF,— UF, 

M.D.; Huntley, W.R.; Robertson, H.E. (Oak Rid 
Tenn. (USA)). Oct 1976. Contract W-7405-ENG 
NTIS $4.00. 

Heat transfer coefficients were determined experimentall 
for two molten-fluoride salts [LiF-BeF,-ThF,-UF, (72-16-12-0.3 
mole %) and NaBF,-NaF (92-8 mole %] proposed as the fuel salt 
and coolant salt, respectively, for molten-salt breeder reactors. In- 
formation was obtained over a wide range of variables, with salt 
flowing through 12.7-mm-OD (0.5-in.) Hastelloy N tubing in a 
forced convection loop (FCL-2b). Satisfactory agreement with the 
empirical Sieder-Tate correlation was obtained in the fully 
developed turbulent region at Reynolds moduli above 15,000 and 
with a modified Hausen equation in the extended transition region 
(Re ~2100-15,000). Insufficient data were obtained in the laminar 
region to allow any conclusions to be drawn. These results indicate 
that the proposed salts behave as normal heat transfer fluids with 
an ex transition region. 


9795 (ORNL/TM—5458) Sodium tests in a 19-rod 
bundle with a central blockage: record of data for fuel 
failure bundle 3B. Wantland, J.L.; Fontana, M.H.; Gnadt, 
P.A.; Hanus, N.; MacPherson, R.E.; Smith, C.M. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Oct 1976. Contract W-7405-ENG-26. 
378p. AT. 

4 The experimental boiling data obtained durin, ration 
with test bundle 3B in the Liquid-Metal Fast B r Reactor 
(LMFBR) Fuel Failure Mockup (FFM) are presented. Bundle 3B, 
which simulated a portion of an LMFBR fuel subassembly, con- 
sisted of 19 electrically heated rods with outside diameters of 5.84 
mm (0.230 in.); these rods were spaced by 1.42-mm-diam (0.056- 
in.) wire wraps and are typical of those in the Fast Test Reactor 
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(FTR). A 6.3-mm long (0.25-in.) stainless steel plate blocked the 
central six flow channels (approximately 12.5% of the total flow 
area) at an axial position of 381 mm (15.0 in.) downstream from 
the start of the 533-mm-long (21.0-in.) heated section. The prima- 

purpose of the tests was to determine if stable sodium boilin 
(i.e., no propagation of the boiling zone during constant flow an 
heater power) could be maintained downstream of the blockage. 
The secondary objective of the tests was to determine the effect of 
inert-gas injection on temperature and boiling downstream of the 
blockage. 


9796 (TRG-Report—2692(R)) CRACKLE: a computer code 
for CFR fuel management calculations. Burstall, R.F.; Ball, M.A.; 
Thornton, D.E.J. (UKAEA Reactors Group, Risley). Dec 1975. 
93p. Dep. NTIS (US Sales Only) $5.00. 

The CRACKLE computer code is designed to perform rapid 
fuel management surveys of CFR systems. The code calculates 
overall features such as reactivity, power distributions and breed- 
ing gain, and also calculates for each sub-assembly plutonium con- 
tent and power output. A number of alternative options are built 
into the code, in order to permit different fuel management strate- 
gies to be calculated, and to perform more detailed calculations 
when necessary. This report gives a brief description of the 
methods of calculation, and gives the input and output facilities of 
CRACKLE, with examples. 


9797 (WARD-NA—3045-30) Sodium technology program 
friction, wear, and self-welding. Quarterly progress report for 
period ending October 31, 1976. (Westinghouse Electric Corp., 
Madison, Pa. (USA). Advanced Reactors Div.). 1976. Contract 
E(11-1)-3045. 91p. AT. 

Progress is summarized in LMFBR-related studies in the fol- 
lowing areas: sodium friction and wear testing, self-welding evalua- 
tion in sodium, sodium compatibility of low friction materials, and 
effects of sodium mass transfer on pressure drop. (DG) 


9798 (WARD-NA—3045-32) Sodium Technology Program: 
friction, wear, and self-welding. Quarterly progress report for 
period ending January 31, 1976. Ray, W.E. (Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA). Advanced Reactors Div.). Jul 1976. 
Contract E( 11-1 )-3045-TAS-1. 105p. AT. 

Progress is reported on LMFBR-related studies in the areas 
of sodium friction and wear testing, self-welding evaluation in sodi- 
um, sodium compatibility of low-friction materials, and effects of 
sodium mass transfer on pressure drop. 


9799 (WARD-NA—3045-33) Sodium Technology Program: 
component materials compatibility. Quarterly progress report for 
period ending January 31, 1976. Ray, W.E. (Westinghouse Electric 
Corp., Pittsburgh, Pa. (USA). Advanced Reactors Div.). Jul 1976. 
Contract E( 11-1 )-3045-TAS-2. 23p. AT. 

Current progress is reported in studies of sodium effects on 
mechanical properties of structural materials used or considered 
for FFTF or CRBR components. 


9800 (WARD-OX—3045-22) Stress effects on the void 
swelling incubation period. Topical report. Weiner, R.A.; Boltax, A. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 
Reactors Div.). Apr 1976. Contract E(11-1)-3045. 23p. AT. 

The dose dependence of the swelling of solution-annealed 
Type 316 stainless steel irradiated as fuel pin cladding is compared 
with the behavior of irradiated stress-free samples. It is found that 
the onset of steady state swelling occurs at a considerably lower 
fluence level for fuel pin cladding, and a stress effect on the 
swelling incubation period is postulated to explain this result. A 
constituitive equation for this stress effect is formulated, and a 
technique for using this constituitive equation with time-dependent 
stress histories is described. The stress effect on the incubation 
period is used in the calculation of the axial swelling profile of a 
fuel pin with 20 percent cold-worked Type 316 stainless steel 
prac and good agreement with the measured swelling profile is 
obtained. 


9801 (WARD-XS—3045-12) Physics evaluations and applica- 
tions. Quarterly progress report for period ending January 31, 
1976. Paik, N.C.; Lancaster, D.; Bortz, A.B.; Davis, WJ. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 
Reactors Div.). Aug 1976. Contract E(11-1)-3045. 21p. AT. 

The calculation of reactivity worths of perturbations in 
7 which are not cylindrically or spherically symmetric (e.g. 
the worth of large sodium voids in CRBR or critical assemblies) ts 
difficult with two dimensional techniques. The bias factors and un- 
certainties determined by comparing two dimensional results to ex- 
periment are large. Until recently, three dimensional flux calcula- 
tions have been either too expensive or too limited in space-energy 
points to be practical for ARD calculations of reactivity worths in 
fast reactors. Currently, however, using the three-dimensional dif- 
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fusion theory code, VENTURE, over the ARD-ORNL phone link, 
it is possible to calculate these worths at reasonable cost. Further- 
more, the ability to use a full three-dimensional model eliminates 
the uncertainty due to the cylindricalization of control assemblies 
and the core/blanket boundary in an R-Z calculation, thereby 
reducing the bias factors and uncertainties needed to adjust calcu- 
lated worths to experimental results. 


9802 (Y—2053) Investigation of LMFBR prototype 7A 
heaters and the of the platinum-8 weight percent tung- 
sten alloy. Ludwig, R.L. (Oak Ridge Y-12 Plant, Tenn. (USA)). 
Sep 1976. Contract W-7405-ENG-26. 34p. Dep. NTIS $4.00. 

A Liquid Metal Fast Breeder Reactor 7A prototype heater 
failure was analyzed. The failure was due to melting of the 
platinum-8 weight percent tungsten alloy (Pt-8 W) alloy winding 
caused by a loss of contact with the inside boron nitride insulation. 
An attempt to simulate a failure revealed that elemental boron 
forms a low-melting mixture with Pt-8 W, but a means by which 
boron might be present in an actual heater was not determined. A 
time/temperature/grain size study of various Pt-8 W alloy samples 
resulted in behavior which would be expected from a single-phase, 
solid-solution alloy. The results of the study were useful in estimat- 
ing the temperatures reached at various locations along the length 
of two failed 7A prototype heaters. 


9803 Device for supporting the pins of a bundle in a nuclear 
reactor fuel assembly casing. Marmonier, P.; Mesnage, B.; Teuion, 
J.; Simonneau, J.P. (to CEA). French Patent 2,266,261/A/. 28 
Mar 1974. 10p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

Description is given of a device for supporting the pins of a 
bundle in a nuclear reactor fuel assembly casing. That device com- 
prises a member co-axial with the bottom of the vertically 
mounted casing for supporting a plurality of parallel rails, along 
whose edges slide grooves made in the pin-plugs. It is charac- 
terized in that said supporting member is provided with parallel 
vertical slots in which are engaged the lateral ends of the rails im- 
mobilized by locking-means mounted in open grooves made in the 
sides of the supporting member and crossed by vertical slots, said 
locking-means cooperating with those rail-portions passing through 
the vertical slots. This can apply to fast neutron nuclear reactors. 


9804 Swi transfer device for nuclear reactors. Allain, 
A.; Mulot, P.; Filloleau, E. (to CEA). French Patent 2,267,614/A/. 
11 Apr 1974. 14p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The invention relates to a swivelling transfer device for fuel- 
assemblies. According to the invention, the device comprises, 
within a protective enclosure, a swivelling system comprising two 
sets of rails rotatable about an axis and so arranged that the lower 
and thereof penetrates into the extensions of the extremities of 
ramps dipped into the reactor and into a storage enclosure. This 
can apply to the transfer of nuclear reactor fuel assemblies, in par- 
ticular for reactors of the molten sodium fast neutron type. 


9805 Assessment of the economic incentive for the fast 
breeder reactor. Stauffer, T.R. (Harvard Univ., Boston); Palmer, 
R.S.; Wyckoff, H.L. pp 9.1-9.23 of In Frontiers of power technolo- 
gy conference. Stillwater, OK; Oklahoma State Univ. (1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 

The effects of LMFBR development on energy costs in the 
U.S. are analyzed. Uranium and coal prices and projected require- 
ments are compared. 


9806 Breeder's place in the energy crisis. Van Nort, P.S. 
(Project Management Corp., Oak Ridge, TN). pp 10.0-10.6 of In 
Frontiers of power technology conference. Stillwater, OK; 
Oklahoma State Univ. (1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 

The development of the Clinch River Breeder Reactor is 
reviewed. 


9807 (EURFNR—1302) Fast Breeder Project. Third quar- 
terly report, 1975. (Kernforschungszentrum Karlsruhe (Germany, 
F. 1975. Translation of KFK—1275/3. 284p. Dep. S 


-)). 
$7.50. 


Research progress is reported in the following areas: fuel 
pin development; material studies and development, corrosion tests 
and coolant analysis; physics experiments; reactor theory; fast 
reactor safety; core monitoring instrumentation and _ signal 
processing; environmental effects; sodium technology tests; ther- 





MAR.15, 1977 


modynamic and fluid-dynamic tests in gas; and design studies on 
sodium-cooled breeders. 


9808 Fuel element for nuclear reactor. (to UKAEA). French 
Patent 2,263,581/A/. 6 Mar 1975. Priority date 7 Mar 1974, 
United Kingdom of Great Britain and Northern Ireland (UK). 6p. 
(In French). 

The element comprises a spacing member such that it 
establishes a contact with said element at a plurality of regularly 
spaced points, so that the coolant can flow between said member 
and the fuel element and between the contact points. The spacing 
member can be constituted by one coiled wire or two twisted 
wires. That arrangement can be used for spacing the fuel element 
or pins of a bundle forming an assembly in the core of a nuclear 
reactor. 


9809 Liquid-cooled nuclear reactor. George, J.A.; Redding, 
A.H.; Tower, S.N. (to Westinghouse Electric Corp.). French 
Patent 2,270,661/A/. 6 May 1975. Priority date 10 May 1974, 
United States of America (USA). 21 p. (In French). 

Description is given of a liquid metal cooled nuclear-reactor 
comprising a blanket gas above the liquid. The reactor vessel com- 
prises a coolant inlet and a coolant outlet under and above con- 
nected the core, the outlet being connected to a heat-exchanger, 
and a driving-pump being mounted in the return duct between said 
heat-exchanger and the coolant-inlet. A flow-restricting baffle is 
mounted in the reactor-vessel, and a flow-cluct is connected to the 

¢ above a screen so as to return the coolant passing through 
the baffle towards the pump-inlet, a gas-filled space being provided 
above the reactor-vessel liquid. vessel space above the baffle 
comprising the blanket-gas is mathtained under the low sucking 
negative pressure of the driving-pump. Such arrangement provides 
a — for the reactor coolant in view of supplying emergency 
cooling. 


9810 (EURFNR—1271) Post-irradiation examination of fif- 
teen UO,/PuO, fuel pins from the experiment DFR-350. Geithoff, 
D. (Kernforschungszentrum Karlsruhe (Germany, F.R.)). Jun 
1975. Translation of KFK—1877. 169p. Dep. NTIS $6.75. 

Within the framework of the fuel pin development for a 
sodium cooled fast reactor, a subassembly containing 77 fuel pins 
has been irradiated-up to 5.65% fima in the Dounreay Fast Reac- 
tor. The pins were prototypes in terms of fuel and cladding materi- 
al. The fuel consisted of mechanically mixed UO, (80%) and PuO, 
(20%) pressed into pellets whereas austenitic steels (W.-No. 
1.4961 and 1.4988) were used as cladding material. Furthermore a 
blanket column of UO, pellets and a gas plenum were incor- 
porated in the pin. After the successful completion of the irradia- 
tion, the subassembly was dismantled and fifteen pins were 
selected for a nondestructive and destructive examination at the 
hot cells of the Gesellschaft fuer Kernforschung. The results of 
these examinations are presented. The various methods used are 
listed in the table of contents. 


9811 Fast breeder reactor with liquid metal . Durston, 
J.G. (to UKAEA). German(FRG) Patent 2,456,408/A/. 12 Jun 
1975. lip. (In German). 

2 figs. 

The seal against vertical liquid streams between the shell of 
the heat exchanger and the wall of the heat exchanger housing of 
an LMFBR operates by the principle of a gas pocket entrainment 
system. It consists of a number of coaxial ring walls arranged at 
some distance relative to each other and extending into the space 
between the conical lower end walls of the shell and of the hous- 
ing. A corresponding number of ring walls, staggered relative to 
the upper ring walls, are located distant from the end wall of the 
housing. While the upper ring walls constitute gas entrainment 

. the lower ones act as liquid entrainment caps, e.g., for the 
liquid coolant. Argon is used as the operating gas of the gas en- 
trainment caps, which are limited at the lower end by the liquid 
levels in the respective liquid entrainment caps. The outermost and 
the innermost gas entrainment caps are connected to an instru- 
mentation system means of lines, the indication on which 
system allows the tightness of the system to be monitored. 


9812 Cost-benefit of FBR program. Suzuki, S. (Japan 
Energy Economic Research Inst., Tokyo). Genshiryoku Kogyo; 21: 
No. 7, 65-69(Jul 1975). (In Japanese). 

In several countries of the world, both financial and human 
resources are being invested to the development of fast breeder 
reactors. Quantitative determination of the benefit which will be 
expected as the reqard to these efforts of research and —- 
ment - this is the purpose of the present study. It is cost-benefit 
analysis. The instances of this analysis are given, namely the work 
in Institute of Energy Economics in Japan, and also the one 
by U.S.AEC. The effect of the deve nt of fast breeder reac- 
tors is evaluated in this way ; and ms in the analysis method 
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are indicated. These two works in Japan and the U.S. were per- 
formed before the so-called oil crisis. 


9813 Streaming field in reactors with boxless fuel elements. 
Ziegler, A. (Bochum Univ. (F.R. Germany). Lehrstuhl fuer Reak- 
tortechnik ). Atomkernenergie; 27: No. 2, 120-124( 1976). (In Ger- 
man). 

3 figs.; 8 refs. 

In a fast breeder reactor having fuel elements without boxes 
an optimal flow pattern of the coolant can be achieved by forcing 
the coolant stream of the blanket region in a direction almost per- 
pendicular to the fuel rods. For this purpose semipermeable bar- 
riers should be used in the blanket region. In order to perform the 
calculation of such a streaming field with given boundary condi- 
tions of the pressure a new theory has been developed by introduc- 
ing the core volume as a region with anisotropic flow resistance 
characteristic. The term for the dissipation energy in the Navier- 
Stokes equation has to be replaced by a vector-vector-function 
connecting the pressure gradient and the flow velocity. A numeri- 
cal solution of the problem has been given and demonstrated by 
applying it to a special case. 


9814 (ERDA-tr—194) Some aspects of washing and transpor- 
tation of spent fuel from fast power reactors. Shirin, V.M.; Karpov, 
A.V. 1976. Translation of a Russian report. (CONF-760576—12). 
4p. Dep. NTIS $3.50. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

The paper gives a brief description of the concept of reload- 
ing of fast sodium-cooled reactors. Some aspects of the washing 
and transportation of the spent fuel are discussed. The possibility 
of using lead for these purposes is considered. 


9815 New fast reactor installation concept. Anon. Atom 
(London); No. 234, 133-136(Apr 1976). 

The large size and complexity of fast reactor installations 
are emphasised and these difficulties will be increased with the ad- 
vent of fast reactors of higher power. In this connection a new 
concept of fast reactor installation is described with a view to 
reducing the size of the installation and enabling most components, 
including even the primary vessel, to be constructed within the 
confines of a workshop. Full constructional details are given. 


9816 Low Reynolds number bundle-size effect for wire- 
wrapped liquid-metal fast breeder reactor assemblies. Khan, E.U. 
(Northwestern Univ., Evanston, IL). Nucl. Sci. Eng.; 61: No. 1, 
112-115(Sep 1976). 

The relative importance of energy redistribution by thermal 
conduction and sweep flow mixing in a wire-wrapped fuel assembly 
are quantitatively described at various Reynolds numbers. For a 
given bundle geometry, a critical Reynolds number exists below 
which thermal conduction appears to govern the temperature dis- 
tribution within the bundle. As the thermal conduction effects 
become progressively important at low Reynolds numbers, the 
transverse temperature gradient in the bundle decreases. This 
result would have an important effect on incoherency in assembly 
voiding. If one were to develop a model of a full-size liquid-metal 
fast breeder reactor bundle to study incoherency in voiding, an im- 
portant parameter is the maximum temperature difference at the 
bundle exit. Whereas this parameter is the same for a 19- and 217- 
pin bundle at design operating conditions, it is significantly dif- 
ferent at low Reynolds numbers. This low Reynolds number bun- 
dle-size effect was determined by analysis of steady-state data and 
is valid for very slow transients where the thermal inertia of the 
structure is unimportant. Inclusion of the structure thermal inertia 
would tend to diminish this bundle-size effect. 


9817 Fuse and application of said fuse to the construction of 
an shutdown system for a nuclear reactor. Taulier, 
H.H.L.; Brugeilles, G. (to Electricite de France (Service Na- 
tional)). US Patent 3,981,598. 21 Sep 1976. Priority date 22 May 
1973, France. 6p. 

A fuse device for an automatic emergency shutdown system 
in fast reactors provides a coupling between a casing tube placed 
within a fuel can and a series of neutron-absorbing masses held 
together above the reactor core under normal operating condi- 
tions. They are released in free fall to the lower portion of the cas- 
ing tube at the level of the reactor core as a result of melting of 
the fuse when operating characteristics such as temperature or 
neutron flux attain a level which exceeds a predetermined 
threshold. 


9818 Notch effect on the tensile properties of fast-reactor-ir- 
radiated 304 stainless steel. Fish, R.L. (Westinghouse Hanford 
Co., Richland, WA). Nucl. Technol.; 31: No. 1, 85-95(Oct 1976). 
The effects of two notch geometries on the tensile proper- 
ties of fast-neutron-irradiated annealed Type 304 stainless steel 
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were investigated. Notch strengthening was observed under test 
conditions that promote transgranular failure accompanied by sig- 
nificant ductility (greater than 5 percent total elongation) as mea- 
sured using an unnotched specimen. These conditions existed at 
room temperature and moderate fluence levels (approximately 3 to 
6 x 10” n/cm?, E greater than 0.1 MeV, approximately 3 to 6 x 
10** n/m?, E greater than 16 fJ). No notch effect was observed at 
450 and 700°F (505 and 644 K) at any fluence level investigated. 
A notch weakening may exist under test conditions promoting low 
ductility (less than 1.5 percent total elongation) intergranular 
failure. At a nominal tensile strain rate (2.67 x 107*/min, 4.45 x 
10-5/s), notch weakening was exhibited near 1100°F (866 K) and 
neutron fluences above 3 x 10” n/cm? (3 x 10% n/m). At a 
nominal strain rate, the notch sensitivity is independent of notch 
geometry between radii of 0.003 and 0.030 in. (0.076 and 0.76 
mm). The notch sensitivity becomes notch geometry dependent at 
higher strain rates due to higher ductilities associated with a transi- 
tion in the deformation and failure mode. 


9819 Detection of sodium boiling in liquid-metal fast breeder 
reactors by monitoring neutron noise signals for oscillatory com- 

Ehrhardt, J. (Gesellschaft fuer Kernforschung mbH, Karl- 
sruhe, Ger.). Nucl. Technol.; 31: No. 1, 123-132(Oct 1976). 

A new method for the detection of sodium boiling in liquid- 
metal fast breeder reactors is based on the assumption that the 
boiling of sodium produces fluctuations of the neutron flux within 
a restricted frequency range. Accordingly, a resonance-type in- 
crease in the power spectral density of neutron noise signals is ob- 
served. General criteria relating detection sensitivity, false alarm 
rate, and response time of a detection system are derived from 
theoretical considerations. Results are not dependent on the shape 
of the frequency spectra and are applicable to all noise signals with 
approximately normally distributed amplitudes. Theoretical formu- 
las were confirmed in a number of experimental parameter studies 
for the optimal detection of sodium boiling. Computations based 
on these results predict that local and integral sodium boiling can 
be detected in a wide core range of the SNR 300 by observing 
fluctuations of the neutron flux. 


POWER REACTORS, AUXILIARY, MOBILE, 
PACKAGE, AND TRANSPORTABLE 


9820 (HEDL-TME—76-68) User’s manual for SIEX3: a per- 
formance analysis code for LMFBR absorber pins. Pitner, A.L. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Jul 1976. Contract E(45-1)-2170. vp. AT. 

SIEXB predicts in-reactor performance of LMFBR absorber 
pins. Calculations are performed for absorber burnup, tempera- 
tures, swelling, gas release, and cladding stress as a function of ir- 
radiation exposure. Both fixed and moving absorber pins can be 
analyzed. Predicted behavior is based on realistic operating condi- 
tions, with no conservatisms incorporated. 


Comparison of nuclear space power systems with tur- 

and with thermionic converters. Blumenberg, J. 
(Technische Univ., Munich). Kerntechnik; 18: No. 1, 29-35(Jan 
1976). (In German and English). 

Future space power systems with high power ratings will 
work on the basis of fast nuclear reactors, heat pipe radiators and 
high efficiency power converters. Comparison shows that the for- 
merly held assumption that thermionic systems are superior is valid 
to only a very limited extent. For the same net electric power 
ratings, and applying comparable technological standards, the 
turbo-electric systems are characterized over the entire achievable 
range of hot side temperatures and net electric power ratings by 
lower specific masses, lower cold side temperatures and a very 
much less sensitive dependence of the specific mass on variations 
of the hot side temperature. 7 refs. 


REGULATION AND LICENSING 


9822 (DOCKET-50267—575) Fort St. Vrain Nuclear 
Generating Station. Semi-annual operations report No. 5, Janua- 
ry—June a (Public Service Co. of Colorado, Denver (USA)). 
3 3 Sep es 
The plare was shut down during the entire period. Informa- 
tion concerning fuel and equipment performance; changes in facili- 
ty design, procedures, and personnel are summarized. Surveillance 
testing, maintenance, primary and secondary chemistry, occupa- 
tional personnel radiation exposures, and radioactive effluents are 
described. (FS) 
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9823 (NUREG—0020-7) Licensed thatory reactors. 
Operating units status report. (Nuclear Re; ~yrd Commission, 
Washington, D.C. (USA)). Jul 1976. 147p. NTIS $10 

Data on the operation of licensed nuclear eee plants in 
the U. S. during July 1976 are presented. The data include 
highlights of power generation and outages, facility specifications, 
site inspection information, and the status of enforcement actions. 


9824 (NUREG—0030-6) Nuclear power plants. Construction 
status report, data as of May 31, 1976. (Nuclear Regulatory Com- 
mission, Washington, D.C. (USA)). Jun 1976. 228p. NTIS $10.00. 

Data on the construction status of nuclear power plants in 
the U. S. as of May 31, 1976 are presented. The data include 
licensing activities affecting the construction as well as detailed in- 
formation on construction activities and schedules. 


9825 (REG/G—1.116(6-76)) Quality assurance requirements 
for installation, inspection, and testing of mechanical equipment and 
lems. (Nuclear Regulatory Commission, Washington, D.C. 
(USA). Office of Standards Development). Jun 1976. 2p. NUREG. 
The guide describes a method acceptable to the NRC staff 
for complying with the Commission's regulations with regard to 
quality assurance requirements for installation, inspection, and 
testing of mechanical equipment and systems for water-cooled and 
high-temperature gas-cooled nuclear power plants. 


9826 (REG/G—1.121(8-76)) Bases for plugging degraded 
PWR steam generator tubes. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Standards Development). Aug 
1976. 8p. NUREG. 

The guide describes a method acceptable to the NRC staff 
for establishing the limiting safe conditions of tube degradation of 
steam generator tubing, beyond which defective tubes as 
established by inservice inspection should be removed from service 
by welding plugs at each end of the tube. The guide applies only to 
pressurized water reactors (PWRs). 


9827 (WASH— 1340) Policy and procedures for the replica- 
tion of custom plant designs. (USAEC Regulatory Staff, Washing- 
ton, D.C.). Jul 1974. 7p. Dep. NTIS $3.50. 

The replication of custom plant designs is encouraged as 
another method to standardize nuclear power plants. Replication is 
defined for Regulatory purposes as the duplication of a plant 
preliminary design as it exists at the completion of the Regulatory 
staff’s technical review at the construction permit stage of 
licensing. A listing is given of policies established for the licensing 
of replicate plants and procedures established for the submittal and 
processing of replicate plant applications. 


9828 Nebenbestimmungen zur At u hmigung und 
die Zulaessigkeit ihrer Verwendung zur Ausraeumung von Ver- 
sagungsgruenden. (Auxiliary stipulations in licences issued and the 
admissability of using them in eliminating reasons for rejection). 
Mutschler, U. Cologne; Heymanns (1974). 128p. (In German). 
168 refs. 
Concerning the question of which requirements to be met 
on substantive grounds for the construction and operation of a 
nuclear facility are ‘real’ requirements for the granting of a 
licence, and which requirements are eligible to be passed as aux- 
iliary conditions, the interplay between sections |, 7, and 17 of the 
Atomic Energy Act is analyzed. First of all, the permissible auxilia- 
ry conditions for the licensing procedure are elaborated, and the 
various regulations are examined with a view to their scope of 
provision. The findings make possible a dogmatically founded solu- 
tion. In order to illustrate the problems, the considerations in the 
first three chapters take the uniform license for both the construc- 
tion and operation of a nuclear facility as a basis. Building on the 
conclusions arrived at, chapters 4 and 5 investigate the peculiari- 
ties of the practice of granting partial lisences and making prelimi- 
nary decisions. 


9829 Delays in the nuclear licensing procedure. A1.-Inf.; No. 
6, 4-5( 1976). (In German). 
Short communication only. 





9830 Guidelines on the atomic licensing procedures for 
nuclear plants to check ired information. /RS Kurz-Inf., 
Reihe C; No. 25, 1-2(1976). (In German). 

A compilation of the required information to test the site, 
containment, reactor protection system, and pressure vessel in the 
atomic licensing procedures for nuclear power plants is given. 


9831 Nuclear control in nuclear power stations. 
Boedege, R. (Vereinigte Elektrizitaetswerke Westfalen A.G. 
(VEW), Dortmund (F.R. Germany)); Braatz, U. (Vereinigung 
Deutscher Elektrizitaetswerke e.V. (VDEW), Frankfurt am Main 
(F.R. Germany)); Heger, H. (Rheinisch-Westfaelisches Elek- 
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trizitaetswerk A.G., Biblis (F.R. Germany)). Atomwirtsch., Atom- 
tech.; 21: No. 3, 135-142(Mar 1976). (In German). 

8 figs.; 3 tabs.; 18 refs. 

The execution of the Non-Proliferation Treaty (NPT) has 
initiated a third phase in the efforts taken to ensure peace by limit- 
ing the number of atomic powers. In this phase it is important, 
above all, to turn into workable systems the conditions imposed 
upon technology the different provisions of the Verification 
Agreement of the NPT. This is achieved mainly by elaborating an- 
nexes to the Agreement specifically geared to certain model plants, 
typical representatives selected for LWR power stations being the 
plants at Garigliano, Italy (BWR), and Stade, Federal Republic of 
Germany (PWR). The surveillance measures taken to prevent any 
diversion of special nuclear material for pu of nuclear 
weapons manufacture must be effective in achieving their specific 
objective and must not impede the circumspect management of 
operations of the plants concerned. A VDEW working party has 
studied the technical details of the planned surveillance measures 
in nuclear power stations in the Federal Republic of Germany and 
presents a concept of material balancing by units which meets the 
conditions imposed by the inspection authority and could also be 
accepted by the operators of nuclear power stations. The concept 
provides for uninterrupted control of the material balance areas of 
the nuclear power stations concerned, allows continuous control of 
the whole nuclear fuel cycle, is based exclusively on existing 
methods and facilities, and can be implemented at low cost. 


9832 Dismissal of the action against Wuergassen. Ener- 
giewirtsch. Tagesfragen; 26: No. 6, 312-313(Jun 1976). (In Ger- 
man). 

The grounds upon which the judgment is based are quoted 
word-by-word. The first sentence reads: ‘One of the reasons why 
the action cannot be enforced by law is that it is inadmissible.’ 


9833 Notice concerning the Ist partial license for the erection 
of Grohnde nuclear power station. Bundesanzeiger; 28: No. 125, 
3(Jul 1976). (In German). 

Short communication only. 


ECONOMICS 
REFER ALSO TO CITATION(S) 9613, 9853, 10082 


9834 Comparative economic effectiveness of nuclear heat and 
power stations. Chernyaev, V.A.; Rybachev, V.V.; Makarov, V.E.; 
Sokolov, E.Ya.; Bunin, V.S. Therm. Eng. (USSR) (Engl. Transl.); 
22: No. 3, 1-7(Mar 1975). 

Translated from Teploenergetika; 22: No. 3, 9-14(Mar 
1975). 

There are two possible ways of using nuclear reactors for 
heat supply: the creation of single-purpose nuclear stations for heat 
supply (NSH) and the combined generation of heat and power in 
nuclear heat and power stations (NHPS). The building of nuclear 
power installations for heat supply invoives the solution of a large 
number of physical, constructional and other highly-specialised 
problems, the practical solution of which determines the technical- 
economic characteristics of NHPS and NSH. It is necessary in this 
connection to carry out preliminary investigations of the compara- 
tive economic effectiveness of possible versions of the technical 
solutions for NHPS and NSH with the aim of selecting the op- 
timum technical parameters of these installations and their op- 
timum modes of operation. The present investigation treats the 
determination of the comparative economic effectiveness of possi- 
ble versions of an NHPS on the basis of plans for power generating 
nuclear reactors developed in the USSR. The chief aim of the in- 
vestigation is to determine the rational range of values of the dis- 
trict heating factor for the conditions of an NHPS and the initial 
parameters of the NHPS power cycle. 


9835 System study on nuclear power development. I A 
method for nuclear power cost estimation. Takei, M.; Suzuki, S. 
(Japan Energy Economic Research Inst., Tokyo). Genshiryoku 
Kogyo; 21: No. 5, 41-49(May 1975). (In Japanese). 

The assessment of power-generating cost is the primary fac- 
tor determining the practical conditions of the nuclear power 
generation. The method of cost calculation in long term perspec- 
tive is expounded as follows: conventional method, application of 
the so-called discount method, calculation of nuclear fuel cycle 
cost, constitution of the nuclear fuel cycle cost, cost calculation 
over the years of use of a nuclear power plant, and cost of overall 
nuclear power generation. At a certain period after the start of 
operation, the cost is calculated. Then, for the calculation of 
nuclear fuel cycle cost, a model simulation method is used. Then 
follows the assessment of the costs of respective nuclear fuel cycle 
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components. Cost calculation is made over the years of use of a 
power plant. The final aspect is cost calculation for overall nuclear 
power generation. 


9836 Need for a long term nuclear power policy. Hunt, S.E. 
(Aston Univ., Birmingham (UK)). pp 183-194 of In Energy and 
the environment. Section 2 of man and his environment a symposi- 
um held in the University of Birmingham, England, September 
1975. Walker, J. Birmingham, Eng.; Univ. of Birmingham (1976). 

From International symposium on man and his environment; 
Birmingham, UK (Sep 1975). 

timates of uranium ore reserves are discussed and the 

vital importance of using them in the most efficient reactor 
systems is emphasized. The difference, in this respect, between low 
conversion ratio or ‘burner’ reactors, ‘near breeders’, and breeder 
reactors is discussed. Nuclear installation predictions to the year 
2000 are considered, and proposals are made for a reactor pro- 
gramme that would make the most efficient use of uranium and 
thorium reserves in the long term. 


9837 General scene with a brief look at the future. 
Roberts, L.E.J. (UKAEA Research Group, Harwell. Atomic Ener- 
gy Research Establishment). pp 3-16 of In Energy and the environ- 
ment. Section 2 of man and his environment a symposium held in 
the University of Birmingham, England, September 1975. Walker, 
J. Birmingham, Eng.; Univ. of Birmingham (1976). 

From International symposium on man and his environment, 
Birmingham, UK (Sep 1975). 

Present fuel consumption patterns are summarized for 
hydrocarbon and nuclear fuels. Fuel reserves are shown, and in 
this connection the benefit of fast breeder reactors, compared with 
thermal reactors, is emphasized. Future prospects are examined, 
with particular reference to the United Kingdom. Other sources of 
energy (solar, geothermal, nuclear fusion, tidal and wave power) 
are discussed. Energy conservation and the need to use hydrocar- 
bons more effectively than at present are considered. 


9838 (ERDA-tr—192) Prospects for the development of 
atomic power in the USSR and fuel processing strategy. Dergachev, 
N.P. 1976. Translation of a Russian report. (CONF-760576—1). 
10p. Dep. NTIS $3.50. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 


grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

The report deals with the prognosis of atomic power 
development in the USSR. The problem of nuclear power plants 
with fast neutron reactors, time of their introduction, and effect on 
the heat cycle is discussed. Technical characteristics of various 
types of fast neutron reactors and their influence on the reduction 
of uranium demand are given. The basic principles of development 
of facilities processing fuel from fast neutron reactors are 
discussed, including the time of the external and complete fuel cy- 
cles, selection of unit capacity, site selection, and processing 
methods for radiochemical plants. 


9839 Generation and transmission highlighted in Pakistan. 
Mod. Power Eng.; 70: No. 1, 44(Jan 1976). 

Canada is playing an important role in Pakistan's plans for 
energy self-sufficiency by the 1980's. The Canadian built KANUPP 
137 MW CANDU reactor was commissioned in 1972, and a feasi- 
bility study for a 600 MW CANDU power station in northern 
Pakistan is currently under way. Approximately 135 million dollars 
in Canadian development loans and long-term credits have assisted 
these and other industrial projects. 


9840 Energy accounting in nuclear power systems. Symonds, 
J.L.; Essam, P.; Stocks, K. (Australian Atomic Energy Commission 
Research Establishment, Lucas Heights). Ar. Energy Aust.; 19: No. 
1, 21-32(Jan 1976). 

Energy analysis is a systematic way of tracing and account- 
ing for the eon of energy through an industrial system and appor- 
tioning a quantity of the primary energy input to each of the goods 
and services sent out. The application of energy accounting to 
—— stations and their growth in generating systems is 
discussed. Misunderstandings arising from discrepancies and weak- 
nesses in some published simple analyses of hypothetical growth 
situations are outlined. Results of a more complex energy flow 
analysis are used to demonstrate that current nuclear energy pro- 
grams are running at an energy profit. Large fossil fuel savings will 
occur in a real electrical grid system under anticipated nuclear 
power growth rates. These savings will give a new dimension in 
planning the use of fossil energy resources which will still be 
needed for transport and industrial processes, such as steelmaking, 
for some time to come. 


9841 What will become of the eu nuclear power plant 
market. Goulden, O.A. (Goulden (O.A.) and Partners Consulting 
Engineers, Hounslow (UK)). Atomwirtsch., Atomtech.; 21: No. 2, 
71-74(Feb 1976). (In German). 
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3 tabs. 

In a forecast of the development of the future market for 
power plants and components in Europe it is concluded that the 
nuclear power programs established in various countries in 1974 
are oversized in the light of the reduction in the increment of elec- 
tricity consumption, which is expected to continue, if they are im- 
plemented in addition to existing and planned conventional ther- 
mal power stations, and that these programs are too costly if they 
are intended more or less only to substitute for other sources of 
energy. A streamlining process, which is deemed to be inescapable, 
is bound to result in a major cutback of the nuclear power station 
market in Europe and in a hard fight for survival among the power 
plant manufacturers now in the market. The only way out would 
be a uniform European electricity generation, transmission and dis- 
tribution system with all the rationalization effects this would en- 
tail. 


9842 Nuclear energy and its future contribution to the energy 
supply. Mandel, H. (Rheinisch-Westfaelisches Elektrizitaetswerk 
A.G., Essen (F.R. Germany)). CZ-Chem.-Tech.; 5: No. 4, 119- 
125(Apr 1976). (In German). 

From International symposium of the Friedrich-Ebert-Stif- 
tung; Bonn, F.R. Germany (13 Oct 1975). 

19 figs. 

The energy policies of the FRG are oriented at energy 
savings and a progressive replacement of oil and (in the long run) 
of natural gas by nuclear energy. Besides, solid fossil primary ener- 
gy carriers are refined with the aid of nuclear energy. In this con- 
text, creative forces in science and technology have the task to ad- 
vance reactor technology, to close the fuel cycle, to construct ex- 
tensive heat transport and heat distribution networks, to develop 
techniques for the utilization of nuclear process heat, and, finally, 
to restructure oil refineries. All these measures and projects 
deserve priority because they form the foundation for the FRG’s 
guaranteed energy supply on a long-term basis. 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 10370, 10477 


FUEL CYCLE 


REFER ALSO TO CITATION(S) 9175, 9201, 9205, 9209, 9210, 
9226, 9229, 9805 


9843 ( NUREG—0002-ES ) Final generic environmental state- 
ment on the use of recycle plutonium in mixed oxide fuel in light 
water cooled reactors. Executive summary. (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of Nuclear Material 
Safety and Safeguards). Aug 1976. 29p. Dep. NTIS $4.00. 

A series of parametric studies of fuel cycle costs was made 
to determine the effect of nuclear growth rate, delays in start of 
widescale recycle, fuel cycle unit costs, the period of time covered, 
and discount rate on the difference in fuel cycle costs attributable 
to recycle of uranium and plutonium. The transfer of recovered 
plutonium from use as fuel in light water reactors to the liquid 
metal fast breeder program was also the subject of analysis. 
Detailed analyses were made of the fuel cycle costs for the five 
major fuel cycle alternatives. The effect of the fuel cycle options 
on the safety of light water reactors and fuel cycle facilities, and 
on the environmental impact of light water reactors are sum- 
marized. 


9844 (NUREG—0002(Vol.1)) Final generic environmental 
statement on the use of recycle plutonium in mixed oxide fuel in 
light water cooled reactors. Volume 1. (Nuclear Regulatory Com- 
mission, Washington, D.C. (USA). Office of Nuclear Material 
Safety and Safeguards). Aug 1976. 165p. Dep. NTIS $6.75. 

In addition to the recovery of uranium and plutonium from 
spent fuel and their recycle as fuel to light water reactors (referred 
to in GESMO as the “‘uranium and plutonium recycle’’ option), 
two other major options exist for handling light water reactor spent 
fuel. In the ‘’uranium recycle’’ option, only uranium would be 
recovered from spent fuel and recycled as fuel to LWR’s. Plutoni- 
um and fission product wastes from the spent fuel would be con- 
verted into forms suitable for long term storage and disposal. In 
the ‘’no recycle’ option, considered in GESMO. no fissile materi- 
als would be recovered from spent fuel that would be the waste 
material requiring long term storage and disposal. This portion of 
the final GESM pre. At the health, safety, and environmental 
impact costs and benefits of implementing any one of the three 
available options for the light water reactor fuel cycle: uranium 
and plutonium recycle, uranium recycle, and no recycle. 


9845 (NUREG—0002(Vol.2)) Final generic environmental 
statement on the use of recycle plutonium in mixed oxide fuel in 
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light water cooled reactors. Volume 2. (Nuclear Regulatory Com- 
mission, Washington, D.C. (USA). Office of Nuclear Material 
Safety and Safeguards). Aug 1976. 186p. Dep. NTIS $7.50. 

This environmental statement assesses the impacts of the 
implementation of plutonium recycle in the LWR industry. It is 
based on assumptions that are intended to reflect conservatively an 
acceptable level of the application of current technology. It is not 
intended to be a representation of the ‘’as low as reasonably 
achievable’’ (ALARA) philosophy. This generic environmental 
statement discusses the anticipated effects of recycling plutonium 
in light water nuclear power reactors. It is based on about 30 years 
of experience with the element in the context of a projected light 
water nuclear power industry that is already substantial. A 
background perspective on plutonium, its safety, and its recycling 
as a reactor fuel is presented. 


9846 (NUREG—0002(Vol.3)) Final generic environmental 
statement on the use of recycle plutonium in mixed oxide fuel in 
light water cooled reactors. Volume 3. (Nuclear Regulatory Com- 
mission, Washington, D.C. (USA). Office of Nuclear Material 
Safety and Safeguards). Aug 1976. 65lp. Dep. NTIS $16.25. 

An assessment is presented of the health, safety and en- 
vironmental effects of the entire light water reactor fuel cycle, 
considering the comparative effects of three major alternatives: no 
recycle, recycle of uranium only, and recycle of both uranium and 
plutonium. The assessment covers the period from 1975 through 
the year 2000 and includes the cumulative effects for the entire 
period as well as projections for specific years. Topics discussed in- 
clude: the light water reactor with plutonium recycle; mixed oxide 
fuel fabrication; reprocessing plant operations; supporting uranium 
fuel cycle; transportation of radioactive materials; radioactive 
waste management; storage of plutonium; radiological health as- 
sessment; extended spent fuel storage; and blending of plutonium 
and uranium at reprocessing plants. 


9847 (NUREG—0002( Vol.4)). Final generic environmental 
statement on the use of recycle plutonium in mixed oxide fuel in 
light water cooled reactors. Volume 4. (Nuclear Regulatory Com- 
mission, Washington, D.C. (USA). Office of Nuclear Material 
Safety and Safeguards). Aug 1976. 242p. Dep. NTIS $8.00. 


Information concerning the use of plutonium recycle in 
water cooled reactors is presented under the following chapter 
headings: probable adverse environmental effects that cannot be 
avoided; means for mitigating adverse environmental effects, alter- 
native dispositions of plutonium; relationship between local short 
term uses of man’s environment and the maintenance and 
enhancement of long term productivity; irreversible and irretrieva- 
ble commitments of resources; and economic analysis and cost- 
benefit balancing. 


9848 (NUREG—0002(Vol.5)) Final generic environmental 
statement on the use of recycle plutonium in mixed oxide fuel in 
light water cooled reactors. Volume 5. Public comments and 
Nuclear Regulatory Commission (Nuclear Regulatory 
Commission, Washington, D.C. (USA). Office of Nuclear Material 
Safety and Safeguards). Aug 1976. 491p. Dep. NTIS $12.50. 

Copies of 69 letters arc presented commenting on the Draft 
Generic Environmental Statement (GESMO) WASH-1327 and the 
NRC’s responses to the comments received from Federal, State 
and local agencies; environmental and public interest groups, 
members of the academic and industrial communities, and in- 
dividual citizens. An index to these letters indicating the number 
assigned to each letter, the author, and organization represented, is 
provided in the Table of Contents. 


9849 Assessing the plutonium worth in light water reactors. 
Hnilica, K.; Holley, H.P.; Lahner, K. (Nuklear-Ingenieur Service 
G.m.b.H., Hanau (F.R. Germany)). Atomwirtsch., Atomtech.; 21: 
No. 2, 66-71(Feb 1976). (In German). 

7 figs.; 3 tabs. 

Discussions about plutonium recycling again and again 
reveal the difficulty involved in correctly assessing the worth of 
plutonium in a specific type of reactor. This is due to the uncertain 
future development of the input parameters needed to determine 
fuel cycle costs. Above all, this refers to the prices of uranium and 
plutonium, of separative work, fabrication (of uranium and urani- 
um/plutonium fuel elements), reprocessing and storage. If the 
development of these parameters as a function of time were known 
with sufficient accuracy, it would be possible by simple cost calcu- 
lations to generate information about the most economical re-use 
of plutonium in a specific case. However, sometimes also the lack 
of definition of certain terms gives rise to erroneous conclusions 
which might otherwise have been avoided. In order to clarify the 
situation, an attempt is made to present a comprehensive summary 
of the possibilities of assessing the plutonium worth and discuss the 
problems involved. 
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9850 Nuclear fuel cycle - a European task. Laermann, K.H.; 
Handel, P. von. Atomwirtsch., Atomtech.; 21: No. 7, 378-379(Jul 
1976). (In German). 

As most governmental energy programs of the industrial 
countries take nuclear energy into account, it has gained a political 
dimension which overshadows the other energy carriers. In how far 
nuclear energy is of topic interest depends in the FRG on the ef- 
forts concerning waste management, the success or nonsuccess of 
which greatly influences the further development of nuclear ener- 
gy- In exporting nuclear power plants, the fuel cycle is also a deci- 
sive matter for negotiation. A European solution for reprocessing 
and final storage, perhaps in line with the German Federal govern- 
ment’s concept of waste management, could be achieved in 
c ration with the IAEA and with regional centers under the 
IAEA's supervision. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 8896, 9740 


(GA-A—13801(Vol.2)) Process heat engineering design 
studies for very high temperature reactors. (General Atomic Co., 
San Diego, Calif. (USA)). Jul 1976. Contract E(04-3)-0167-PRJ- 
54. 23p. Dep. NTIS $3.50. 

Included are design descriptions of the intermediate heat 
a and the high-temperature helium containment isolation 
valve. 


9852 High temperature reactor and process applications. 
Proceedings of the international conference organized by the British 
Nuclear Energy Society in London, 26—28 November 1974. Lon- 
don; British Nuclear Energy Society (1975). vp. (CONF- 
741144—). 

From BNES international conference on the HTR process 
application; London, UK (26 Nov 1974). 

Individual papers from this conference were processed 
separately for inclusion in the data base and announcement in 
ERA. (RWR) 


9853 Nuclear ‘long-distance energy’ for industry. Bohn, T., 

Dietrich, G. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Ger- 

many). Programmgruppe Systemforschung und Technologische 

Entwicklung). Gas Waerme Int.; 24: No. 6, 247-252(1975). (In 
rman). 

11 figs.; 1 tab.; 9 refs. 

Nuclear energy involved in a closed-loop chemical system of 
gases or liquids may be transported directly to industrial con- 
sumers and converted there into heat and process heat. The inter- 
mediate stage of generating current is, therefore, not necessary. 
Some variants with different energy distribution on the generation 
of current, ‘short-distance’ heat as well as ‘long-distance’ heat and 
process heat are discussed. The costs for plant construction and 
operation are estimated. 


9854 Coal refining with nuclear heat is the target. VD/ (Ver. 
Dtsch. Ing.) Nachr.; 30: No. 4, 2(Jan 1976). (In German). 

As a result of an invitation by the Federal Government, the 
UN Economy Commission for Europe (ECE) sponsored a symposi- 
um on questions of coal gasification and liquefaction from 12-16 
Jan 1976 in Duesseldorf. The symposium was organized by the 
‘Gesamtverband des deutschen Steinkohlenbergbaus’. More than 
300 experts from 24 countries discussed in 7 talk-shops existing 
technology, possibilities and prospects of further development 
(methods of 2nd and 3rd generation), as well as energy-political 
consequences in the knowledge that about 90% of the fossil energy 
carrier reserves are coal, however at present a third of the energy 
demand is met by coal only. Particular interest was taken in the 
FRG’s line of development concerning coal refining using process 
heat from HTRs. 


9855 Heat energy from nuclear power stations. Muchlhaeuser, 
H. (Brown, Boveri and Co. Ltd., Baden (Switzerland)); Helbling, 
W. (Sulzer Bros. Ltd., Winterthur (Switzerland)). Chem.-Ing.- 
Tech.; 48: No. 2, 146-148(Feb 1976). (In German). 

From VGB special meeting ‘South 1974’; Zurich, Switzer- 
land (12 Sep 1974). 

2 figs.; 3 refs. Abridged version of a paper. 

The possibility of heat supply from nuclear power stations 
for the purpose of district heating is regarded for Switzerland. The 
- of heat production is determined as a function of rated power 
of heat. 
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9856 (ERDA—76-102) Nuclear cugnetnn enrollments and 
degrees, 1975. Enrollments, Fall 1975; degrees granted, July 
1965—June 1975. (Oak Ridge Associated Universities, Inc., Tenn. 
eg Manpower Development Div.). Jul 1976. 63p. Dep. NTIS 


The results of the fifth annual Nuclear Engineering Enroll- 
ment and Degree Survey are presented. The historical data shown 
cover the number and level of degrees granted by each institution 
from 1965 through 1975 and are adjusted for the addition of the 
10 new schools. The number enrolled and the degrees granted by 
subfield for each institution are listed, and the number by educa- 
tional level by subfield is included. Information on minorities and 
foreign nationals by institutions is also included. The institutions 
and degree levels offered by program area are listed. The list con- 
tains only the schools that reported graduates and/or students in 
their programs this past year. 


9857 Technical mechanics in reactor engineering. Matthees, 
W. (Bundesanstalt fuer Materialpruefung, Berlin (F.R. Germany). 
Arbeitsgruppe Konstruktionstechnische Reaktorsicherheit). Atom- 
wirtsch., Atomtech.; 21: No. 2, 88-89( Feb 1976). (In German). 
From Third international conference on_ structural 
mechanics in reactor technology; London, UK (1 Sep 1975). 
Short communication only. 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 9912, 11717, 11812 


9858 (AD-A—023141) Radial and axial neutron flux profil- 
ing of small heterogeneous reactor cores by redistribution of fuel. 
Final report. Sholtis, J.A. Jr. (Air Force Weapons Lab., Kirtland 
AFB, N.Mex. (USA)). Mar 1976. 2lp. (AFWL-TR—75-246). 
NTIS $3.50. 

The lifetime of small heterogeneous reactor cores can be in- 
creased significantly by flattening the neutron flux radially and axi- 
ally across the core region. After a reactor core is defined in terms 
of desired size, weight, and fuel loading, it is programmed into 
KENO, a three-dimensional multigroup Monte Carlo criticality 
computer program, which then calculates k(eff) (a measure of 
reactor criticality) and fission densities throughout the core. The 
results are graphically represented and attempts are then made to 
flatten the shapes both axially and radially by changing the posi- 
tion of fuel within the core. Two ways of profiling the radial fission 
density shape are considered: (1) holding the radii of rings of ele- 
ments constant and varying the number of elements in each ring 
and (2) holding the number of elements in each ring constant and 
varying the radii of the rings. Axial flattening is accomplished by 
moving fuel pellets within a fuel rod. A more precise technique is 
obtained by varying the fuel concentration axially along the core 
length. For simplicity all fuel element rods are considered identi- 
cal, and the fuel pellets within each rod are symmetrical along its 
length about the central cross section. The progressive alternations 
toward final neutron flux profiling are illustrated. This method is 
an tool for the design of small heterogeneous reactor systems 
where fuel inventory and system life are critical. (GRA) 


9859 (ANCR— 1337) Approximate calculations for the reac- 
tivity effects of voids in nuclear reactors. Putnam, G.E. (Idaho Na- 
tional Engineering Lab., Idaho Falls (USA)). Sep 1976. Contract 
E(10-1)-1375. 52p. Dep. NTIS $4.50. 

Approximate methods are derived that enable the effects of 
certain kinds of void regions in nuclear reactors to be adequately 
modeled at greatly reduced costs. This reduction in costs is accom- 
plished by: (a) specifying void boundary conditions so as to reduce 
the problem to a simple albedo type; (b) reducing the number of 
spatial dimensions; and (c) using diffusion theory, where possible, 
rather than transport theory or Monte Carlo methods. 


9860 (ANL-CT—76-48) Dynamics of two coaxial cylindrical 
shells con viscous fluid. Yeh, T.T.; Chen, S.S. (Argonne Na- 
tional Lab., Ill. (USA)). Sep 1976. Contract W-31-109-ENG-38. 
62p. . NTIS $4.50. 

is study was motivated by the need to design the thermal 
shield in reactor internals and other system components to avoid 
detrimental flow-induced vibrations. The system component is 
modeled as two coaxial shells separated by a viscous fluid. In the 
analysis, Flugge’s shell equations of motion and linearized Navier- 
Stokes equation for viscous fluid are employed. First, a traveling- 
wave type solution is taken for shells and fluid. Then, from the in- 
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terface conditions between the shells and fluid, the solution for the 
fluid medium is expressed in terms of shell displacements. Finally, 
using the shell equations of motion gives the frequency equation, 
from which the natural frequency, mode shape, and modal damp- 
ing ratio of coupled modes can be calculated. The analytical 
results show a fairly good qualitative agreement with the published 
experimental data. Some important conclusions are as follows: (1) 
In computing the natural —_ and mode shapes of uncou- 
pled modes and coupled modes, the fluid may be considered in- 
viscid and incompressible. (2) There exists out-of-phase and in- 
phase modes. The lowest natural frequency is always associated 
with the out-of-phase mode. (3) The lowest natural — of 
coupled modes ts lower than the uncoupled modes. (4) The fluid 
viscosity contributes significantly to damping, in particular, the 
modal damping of the out-of-phase modes isrelatively large for 
small gaps. (5) If the fluid gap is small, or the fluid viscosity is 
relatively high, the simulation of the vibration Reynolds number 
should be included to ensure that modal damping of the model is 
properly accounted for. With the presented analysis and results, 
the frequency and damping characteristics can be analyzed and 
design parameters can be related to frequency and damping. 


9861 Kinetics of a coupled two-core nuclear reactor. Difilippo, 
F.C.; Waldman, R.M. (Comision Nacionai de Energia Atomica, 
Buenos Aires). Nucl. Sci. Eng.; 61: No. 1, 60-71(Sep 1976). 

A model is developed to investigate the response of a cou- 
pled two-core reactor to a neutron pulse. Various coupled cores 
with symmetrical and asymmetrical configurations and composi- 
tions are studied. The fundamental spatial mode splits into two 
distinct decaying submodes. The reactivity of a coupled-core 
system is defined, and two methods are given for its measurement. 
The model is compared with results of pulsed-neutron experiments 
performed on a light-water-moderated, coupled, compact two-core 
reactor fueled with uranium of 90 percent **U content and 
reflected by both light water and graphite in either symmetrical or 
asymmetrical configurations. 


9862 (EURFNR—1357) HEXAGA-II: a _ two-dimensional 
multi-group neutron diffusion program for a uniform triangular 
mesh with arbitrary group scattering for the IBM/370-168 com- 
puter. Woznicki, Z. (Kernforschungszentrum Karlsruhe (Germany, 
F.R.). Inst. fuer Neutronenphysik und Reaktortechnik). May 1976. 
98p. (KFK—2293). Dep. NTIS (US Sales Only) $5.00. 

Work performed under United Staes—Euratom Fast Reac- 
tor Exchange Program. 

This report presents the AGA two-sweep iterative methods 
belonging to the family of factorization techniques in their practi- 
cal application in the HEXAGA-II two-dimensional program to ob- 
tain the numerical solution to the multi-group, time-independent, 
(real and/or adjoint) neutron diffusion equations for a fine uniform 
triangular mesh. An arbitrary group scattering model is permitted. 
The report written for the users provides the description of input 
and output. The use of HEXAGA-II is illustrated by two sample 
reactor problems. 


9863 Numerical study on application of Benoists’s anisotropic 
diffusion coefficients. Kobayashi, T.; Saugawara, A.; Seki, Y.; 
Hojuyama, T.; Yokobori, H. (Mitsubishi Atomic Power Industries, 
Inc., Tokyo (Japan)). J. Nucl. Sci. Technol. (Tokyo); 12: No. 7, 
456-459(Jul 1975). 

Published in summary form only. 


9864 One-group flux distribution in a subcritical assembly 
using variational method. Abushady, Y.; Nagy, M. (Alexandria 
Univ. (Egypt). Dept. of Nuclear Engineering). Atomkernenergie; 
27: No. 2, 105-108( 1976). 

2 figs.; 11 refs. 

The variational method is used to obtain a general expres- 
sion for thermal flux space distribution in a subcritical assembly, 
whatever its geometry, source distribution or core material dis- 
tribution. The expression is valid with the use of any variational 
trial function, irrespective of their orthogonal properties. A new 
technique of adopting trial functions, containing a number of well- 
defining functions, satisfying the subcritical equation at certain 
points, as well as the boundary conditions, is used. This technique 
contributes largely in the increase of the speed of convergence and 
accuracy. A technique to check the accuracy and convergence of 
the variational solutions is also suggested. The efficiency of the 
procedure depends upon the choice of appropriate trial functions. 
A comparison of the proposed method, applied to several exam- 
ples, with the exact and numerical methods shows a very good 
agreement between the results. 


9865 Termination criterion of inner iterations in reactor 
problems. Akimov, I.S.; Sabek, M.G. (Atomic Energy Establish- 
ment, Cairo (Egypt). Reactor and Neutron Physics Dept.). Atom- 
kernenergie; 27: No. 2, 101-104(1976). 
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3 figs.; 6 refs. 

This paper is concerned with reactor calculations using bi- 
nary iterative processes (2- and 3-dimensional calculations in diffu- 
sion approximation). The problem deals with the number of inner 
iterations at each outer iteration wherein a minimum calculational 
time is ensured. Using a somewhat idealized model of iterative 
process we succeed to solve this problem. Some numerical calcula- 
tions have been performed and the results are presented for dif- 
ferent orders of mesh point passing. 


9866 Subcritical reactor kinetics with m delayed neutron 
groups for analyzing pulsed neutron experiments. Isbasescu, M. 
(Institute for Nuclear Technology, Bucharest (Romania)). Atom- 
kernenergie; 27: No. 2, 79-83( 1976). 

8 refs. 

The Sjoestrand prescription (area-ratio method) for deter- 
mining reactivity from pulsed neutron experiments is derived in the 
frame of the general kinetic theory with m delayed neutron groups. 
The assumption of ‘delayed degeneracy’ of the kinetic modes is 
shown to be necessary for the consistent foundation of the Sjoes- 
trand method. 


9867 Neutron pulse propagation according to time-dependent 
Psub(N)-approximation. Pucker, N. (Graz Univ. (Austria). Inst. 
fuer Theoretische Physik). Atomkernenergie; 27: No. 2, 73- 
78( 1976). 

1 tab.; 10 refs. 

The propagation of the front of a neutron (particle) pulse is 
investigated within the framework of P/sub N/-approximations to 
the linear transport equation. It is shown how the front behaviour 
changes with the degree of the approximation. A reinterpretation 
of the P/sub N/-results by applying the Wick-Chandrasekhar- 
method (S/sub N/-method with Gaussian quadrature) leads to a 
clear understanding of the problem. First a pure absorbing medium 
is investigated and then the method is extended to isotropic scat- 
tering medium. 


9868 Disadvantage factors for square lattice cells using a colli- 
sion probability method. Raghav, H.P. (Bhabha Atomic Research 
Centre, Bombay (India). Theoretical Reactor Physics Section). 
Atomkernenergie; 27: No. 2, 84-86( 1976). 

3 figs.; 2 tabs.; 14 refs. 

The flux distribution in an infinite square lattice consisting 
of cylindrical fuel rods and moderator is calculated by using a col- 
lision probability method. Neutrons are assumed to be monoener- 
getic and the sources as well as scattering are assumed to be 
isotropic. Carlvik’s method for the calculation of collision proba- 
bility is used. The important features of the method are that the 
square boundary is treated exactly and the contribution of the sur- 
rounding cells is calculated explicitly. The method is programmed 
in a computer code CELLC. This carries out integration by Simp- 
son's rule. The convergence and accuracy of CELLC is assessed 
by computing disadvantage factors for the well-known Thie lattices 
and comparing the results with Monte Carlo and other integral 
transport theory methods used elsewhere. It is demonstrated that it 
is not correct to apply the white boundary condition in the Wigner 
Seitz Cell for low pitch and low cross sections. 


9869 Application of Kolmogorov chain process theory to the 
case of reactors of several zones (reflex reactors, reactors 
with two multiplying zones). Chikouche, M.; Haldy, P.A. (Ecole 
Polytechnique, Lausanne (Switzerland). Lab. de Genie Atomique). 
Z. Angew. Math. Phys.; 27: No. 1, 141-146(25 Jan 1976). (In 
French). 

From Swiss Physical Society meeting; Aarau, Switzerland (3 
Oct 1975). 

The general theory of chain processes of Kolmogorov and 
Dmitriev can be used to obtain the expression for the generating 
function (f) for the probability distribution of the number of in- 
cidences recorded in a given sequence of disjoint time intervals. 
From this f it is possible to extract a theoretical formulation for 
most of methods of temporal analysis of neutron noise 
(‘invariance-to-mean’ Alpha Rossi | and Il, interval distribution, 
etc.). This theory is extended to multiple coupled zone cases. 


9870 Application of a stochastic method to the study of cou- 
pled reactors. Genoud, J.P. (Ecole Polytechnique, Lausanne 
(Switzerland). Lab. de Genie Atomique). Z. Angew. Math. Phys.; 
27: No. 1, 138-141(25 Jan 1976). (In French). 

From Swiss Physical Society meeting; Aarau, Switzerland (3 
Oct 1975). 

For the study reported, a reactor formed from 2 distinct 
multiplying zones, with no interaction between neutrons trans- 
ferred from one zone to the other, is assumed. The interzone 
transfer time can be a lifetime in a fictitous zone. A group of 
stochastic variables is selected, capable of representing the Mar- 
kovian process characterizing the global behaviour of the reactor. 
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The theoretical development scheme of the model is similar to that 
used by A Dalfes and leads to the Fokker-Plank equation as well 
as to the differential equations for the correlation and covariance 
functions. 


9871 Determination of homogenized group diffusion theory 

Kollas, J.G.; Henry, A.F. (Massachusetts Inst. of 
be =n Cambridge). Nucl. Sci. Eng.; 60: No. 4, 464-471(Aug 
1 ). 

A method for obtaining homogenized group-diffusion-theory 
parameters for heterogeneous nodes (fuel regions plus control ele- 
ments plus structure) in slab geometry is described. The parame- 
ters obtained reproduce cantly the neutron leakage and the in- 
tegrated reaction rates of the node when it becomes part of a reac- 
tor. However, for asymmetric nodes they depend on the fluxes and 
currents at the surfaces of the node. The sensitivity of this depen- 
dence is examined for a one-group model, and numerical examples 
are given to illustrate that for symmetric nodes, the equivalent 
parameters are indeed exact and independent of conditions outside 
the node. For unsymmetric nodes, it is shown that using a set of 
parameters that is an average of two sets of ‘‘exact parameters,”’ 
one appropriate to large values of current-to-flux ratio at one of 
the nodal surfaces and the other appropriate to small values, still 
yields quite accurate results. For both cases comparisons with 
results obtained using standard flux-weighted parameters are made. 


9872 Neutron transport in two dissimilar media with 
anisot sca . Burkart, A,R. (North Carolina State Univ., 
Raleigh); Ishiguro, Y.; Siewert, C.E. Nucl. Sci. Eng.; 61: No. 1, 72- 
77(Sep 1976). 

The elementary solutions of the one-speed neutron-transport 
equation with linearly anisotropic scattering are used in conjunc- 
tion with Chandrasekhar’s invariance principles to solve in a con- 
cise manner the Milne problem for two adjoining half-spaces and 
the critical reactor problem for a reflected slab. 


9873 Analysis of the coarse-mesh effect on 
Chebyshev polynomial iterations. Nakamura, S. (Ohio State Univ., 
Columbus). Nucl. Sci. Eng.; 61: No. 1, 98-106(Sep 1976). 

The accelerating effect of coarse-mesh rebalancing on the 
low-order Chebyshev polynomial iterations to obtain the funda- 
mental eigenvector of large homogeneous linear systems associated 
with elliptic partial-differential equations is mathematically 
analyzed. Coarse-mesh rebalancing is shown to have a positive ac- 
celerating effect if one of the following conditions is met: (a) the 
weighting vectors are not contaminated with high eigenvector com- 
ponents, (b) Galerkin’s weighting vectors are used, or (c) the non- 
Galerkin weighting vectors are similar to the trial vectors. As 
another interesting result, it is shown that the overshooting effect 
is related to the fourth and higher eigenvector components that 
have spatially odd parities. If the above condition, (c), is met, 
there is no overshooting; otherwise, the acceleration effect with 
non-Galerkin weighting vectors is unpredictable. 


9874 Two-dimensional time-dependent neutron transport cal- 
culation using one-dimensional equations. Boring, M.; Roach, W.H. 
(Los Alamos Scientific Lab., NM). Nucl. Sci. Eng.; 61: No. 1, 117- 
118(Sep 1976). 

A technique is described for determining a two-dimensional 
time-dependent response function using a one-dimensional solution 
of the transport equation for a ho neous medium. Basic to this 
technique is the calculation of the adjoint function. The asymmet- 
ric energy deposition rate in air is determined from a spatial asym- 
metric source as an example of the method. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 9825, 10404, 10405, 10406, 
10408, 10409, 10417, 10418, 10437, 10455, 10466, 10473, 
10477, 10932, 10935 


9875 (AD-A—023472) Thermal buckling of uniform rectan- 

plates. Final technical report, Sep 1974—June 1975. Kielb, 
R.E. (Aeronautical Systems Div., Wright-Patterson AFB, Ohio 
(USA)). Feb 1976. 88p. (ASD-TR—75-37). NTIS $5.00. 

The extensive utilization of light-weight alloys in many 
structures such as aircraft, ships, and nuclear power, plants neces- 
sitates a thorough analysis of the load-deformation relationships of 
the structural components. Of these relationships, the problem of 
instability is among the more difficult and interesting ones to 
analyze. For high temperature environments, the instability due to 
thermal expansion becomes more important and compelling from a 
safety and performance standpoint. Elastic instability phenomena 
of two basic structural elements, rods (columns) and plates, have 
been extensively studied in the past fifty years and are well docu- 
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mented insofar as the current status is concerned. The analysis of 
column instability and post-instability is generally considered 
complete except for the inelastic behavior of the material. For 
plate structures, the analysis has not reached the same level of 
completeness. Exact solutions have not been available for certain 
loading and boundary conditions. The purpose of this report is to 
present the exact solution for the thermal buckling of uniform 
rectangular plates. The solutions are presented for all possible 
combinations of simply supported and clamped edge conditions. 


(auth) 
9876 (ANL-CT—76-39) Analysis of thermal fluctuations in 
the Westinghouse Canada Water Loop to determine flow transit 
delay times using a transfer function cross-correlation technique. 
Raptis, A.C.; Forster, G.A.; Popper, G.F. (Argonne National Lab., 
Ill. (USA)). 15 Jul 1976. Contract W-31-109-Eng-38. 37p. Dep. 
NTIS $4.00. 

Aerojet Nuclear Company performed an experiment at the 
Westinghouse Canada Ltd. water loop to try to verify the per- 
formance of a Transit Time Flowmeter to ultimately measure two- 
phase flow rates. The recorded data from that experiment were 
made available and analyzed at Argonne National Laboratory 
using a transfer function cross-correlation technique. The theoreti- 
cal background for the transfer function method of analysis and 
the results of the data analysis are presented. Strong correlation 
peaks, which are very close to the expected delay times, were 
found in certain portions of the data. 


9877 Pressure vessels and piping: analysis and computers. 
Tuba, I.S.; Selby, R.A.; Wright, W.B. (eds.). New York; American 
Society of Mechanical Engineers (1974). 258p. $20.00. 

From Pressure vessels and piping conference; Miami Beach, 
FL, USA (24 Jun 1974). 

Included are the papers presented at the June 1974 Pressure 
Vessels and Piping Conference held at Miami Beach, Florida. 
(DG) 


9878 (NTIS/PS—76/0340) Cathodic (citations 
from the NTIS data base). Report for 1964—Mar 1976. Smith, 
M.F. (National Technical Information Service, Springfield, Va. 
(USA)). May 1976. 156p. NTIS $25.00. 

See also NTIS/PS—76/0341, NTIS/PS-76/0342. Supersedes 
NTIS/PS—75/241. 

Cathodic protection of ships, moorings, nuclear reactors, 
underground pipes, underwater equipment, and steel reinforcement 
are presented in abstracts of Federally-funded research. The 
research covers electrochemistry, electrode cleaning, method relia- 
bility and electron microscopy. This updated bibliography contains 
151 abstracts, 16 of which are new entries to the previous edition. 
(GRA) 


9879 (PB—245725) Inspection of nuclear reactor welding by 
acoustic emission. Interim report No. 1. Prine, D.W.; Clark, R.N. 
(General American Transportation Corp., Niles, Ill. General Amer- 
ican Research Div.). May 1975. Contract E(11-1)-2504. 34p. 
NTIS $4.00. 

The work includes: Assembly of and consolidation of 
GARD (General American Research Division) hardware into a 
field portable acoustic emission monitor system for the purpose of 
conducting field tests; (2) The conduction of the first of these 
tests, the calibration tests, in which welds were tape recorded and 
used to calibrate the field portable acoustic emission monitor, and 
(3) The conduction of the second of the tests, the production 
tests. In the production tests, the welds are actual production 
pieces; and the acoustic emission monitor indications are corre- 
lated with ASME code requirement radiographs and other non- 
destructive tests such as dye-check and UT, as to location, size, 
and rejectability of defects. (GRA) 


9880 (PB—250952) Improvement of nuclear reactor com- 
materials by application of hot isostatic processing (HIP). 
Survey report on Phase 1. Mueller, J.J. (Battelle Columbus Labs., 
Ohio (USA)). Dec 1975. 73p. NTIS $4.50. 
The report summarizes the results of an EPRI-sponsored 
state-of-the-art survey of hot isostatic processing (HIP). The pur- 
of the study was to identify potential nuclear plant applica- 
tions of HIP with high < through improvement in component 
quality and reliability. The survey shows that HIP will reduce cost 
and manufacturing time and improve quality and ease of non- 
destructive examination of all castings for which porosity is a 
problem. Nuclear valves are a prime example. Tubing, pipe, and 
sheet and bar present other possibilities of somewhat less im- 
mediate promise. This report includes a review of some of the 
EPRI motivations for undertaking this research; a brief explanation 
of HIP, the survey methodology exployed; the basic operations in 
the processes studied; a review of the historical applications of HIP 
to problem areas consistent with those addressed in the survey; the 
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results of the survey and associated analyses of the problems; and 
the recommendations and justifications for the Phase II program. 
(GRA) 


9881 Wall inspection device. Saglio, R. (CEA, 75 - Paris 
(France)); Lecuyer, D. (Societe Financiere et Industrielle des 
Atellers et Chantiers de Bretagne, 75 - Paris (France)). (to CEA). 
French Patent 2,259,419/A/. 25 Jan 1974. 33p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The device described comprises a number of examination 
members adapted to be hydraulically displaced, during measure- 
ments, along the various portions of a nuclear reactor vessel with a 
view to inspecting flaws in those portions. This can be applied to 
the inspection of the walls and welded joints in a nuclear reactor 
vessel. 


9882 Multi-sensor device for simultaneously locating several 
stress wave sources. Chretien, N.; Monier, J. (to CEA). French 
Patent 2,262,303/A/. 22 Feb 1974. 25p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The invention relates to a multi-sensor device for simultane- 
ously locating several acoustic wave sources, wherein are as- 
sociated the time intervals (t, t’) between two signals correspond- 
ing to the same source situated within a pseudo-lozenge comprising 
four sensors, and by means of which events corresponding to each 
(t, t’) are memorized in a computer. That device can be applied to 
the detection of wave source emissions in a nuclear reactor vessel 
during a pressure-test. 


9883 An acceleration sensitive device for dampening mechani- 
cal movements. Yang, E.C. (to Pacific Scientific Co. Anaheim). 
German(FRG) Patent 2,246,776/A/. 30 Sep 1974. 22p. (In 
French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: | Oct 1973, USA. 

The invention deals with dampening devices. It relates to a 
device adapted to support pipes fixed, through connecting mem- 
bers, to a support structure to which is attached a flange. The 
device comprises an inertial mass which, when acceleration is 
small, permits two members of the device to move with respect to 
each other, whereas, when acceleration is high, the inertial mass is 
retarded and causes a helical spring to be clamped against a break- 
ing surface, thus preventing said two members to move with 
respect to each other. This can be applied to the installation of 
piping in power stations, and in particular, in nuclear power sta- 
tions. 


9884 Method for the rapid temperature lowering of power 
plant waste water. Mueller, R. German(FRG) Patent 2,314,477/A/. 
3 Oct 1974. Sp. (In German). 

Available from ZAED. 

A proposal is made to cool the waste water of reactors 
down to a temperature of 1°C by means of additional cooling 
systems in order to be able to then use it again. Ammonia, deep- 
cooled and compressed air, liquid air, or carbon dioxide snow are 
suggested as coolants. 


9885 Failures in superheated steam pipes. Schueller, HJ. 
(Allianz-Zentrum fuer Technik G.m.b.H. (AZT), Isman- 
ing/Muenchen (F.R. Germany) ); Woitscheck, A. (Allianz-Zentrum 
fuer Technik G.m.b.H. (AZT), Ismaning/Muenchen (F.R. Ger- 
many). Bereich Werkstoffuntersuchung). Maschinenschaden; 48: 
No. 5, 168-176( 1975). (In German). 

From Production, testing, and control of hot pipes in 
nuclear power stations and industrial plants; Muenchen, F.R. Ger- 
many (19 Jun 1975). 

18 figs.; 23 refs. 

The causes of damage to superheated steam pipes can be 
related, by and large, to four basic types of fault: design, material, 
manufacturing or service faults. Following a detailed review of 
these four fault categories, the causes of ten selected incidents of 
failure in superheated steam pipes, which occured within the past 
two years, are discussed. An attempt is thereby made to retain the 
sub-division into four main causes of fault, even though a clear dif- 
ferentiation is not always possible due to several causes frequently 
coinciding and their allocation being a question of the significance 
of various influences. 


9886 Feststellung von Unterplattierungsrissen mit Hilfe der 
Schallemissi lyse. (Detection of subplating cracks with the help 
of acoustic emission testing). Jax, P. Duesseldorf, F.R. Germany; 
VDI (1975). 28p. (In German). 

17 figs.; 4 tabs.; 16 refs. 

Laboratory studies with stress relief annealing of plated 
reactor steel 22 NiMoCr 37 showed that acoustic emission analysis 
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is suited as a nondestructive testing method for the detection of 
underclad cracking. The extent of crack formation can be 
described with an acoustic emission parameter, i.e. the pulse rate 
summed up during the annealing time. The method allows a coarse 
classification of cracks of different sizes. The acoustic emission 
analysis gives unambiguous evidence on the kinetics of crack for- 
mation in dependence of annealing time and annealing tempera- 
ture. According to it, underclad cracking in plated reactor steel 22 
NiMoCr 37 does not occur during the heating-up period but only 
after the annealing temperature has been reached. Crack forma- 
tion and its growth rate reaches a maximum after a certain 
‘incubation time’. After that it decreases continually, also in the 
case of subsequent glowing. In order to investigate the mechanism 
of crack formation in more detail, SE measurements were carried 
out on the creep rupture strength of samples which had encoun- 
tered a similar heat treatment as the coarse-grained, heat-affected 
zone of build-up welding. 


9887 Cylindrical reinforced-concrete pressure vessel for 
nuclear reactors. Vaessen, F. (to Hochtief AG). German(FRG) 
Patent 2,353,179/B/. 23 Jan 1975. Sp. (In German). 

3 figs. 

The cylindrical pressure vessel has a wall and an isolating 
layer composed of blocks of heat-resistant concrete or of ceramic 
material. The side of the isolating layer facing the interior of the 
presssure vessel is coated by a liner made of metallic material. In 
cold state and without internal pressure, the radius of this liner is 
smaller by a differential amount than that of the isolating layer. By 
means of radially displaceable fixing elements consisting of an 
anchoring tube and a holding tube inserted in it, the liner can be 
made to rest against the isolating layer. This occurs if the pressure 
vessel is brought to operational temperature. The anchoring tube is 
attached to the isolating layer whereas the displaceable holding 
tube is connected with the liner. The possible relative travelling 
distance of these two elements is equal to the difference of length 
of the two radii. In addition, the liner may consist of single parts 
connected with each other through compensating flanges. There 
may also be additional springs arranged between the isolating layer 
and the liner. 


9888 Application of acoustic emission techniques to fatigue 
tests of piping components. Nakasa, H. (Central Research Inst. of 
Electric Power Industry, Komae, Tokyo (Japan). Technical Lab., 
No. 1); Nagata, T. Atsuryoku Gijutsu; 13: No. 2, 72-79(Mar 
1975). (In Japanese ). 

It is very important to know the progress of fatigue cracks 
with proper techniques. Some experimental works on the precise 
understanding of the dynamic behavior of fatigue cracks due to 
cyclic stress have been carried out by acoustic emission. The 
acoustic emission is a phenomenon in which solid material releases 
strain energy in the course of deformation to fracture and emits 
elastic waves, therefore dynamic and minute deformation and frac- 
ture phenomena within solid material can be known by AE method 
with high sensitivity and real time response. The AE method was 
applied to study the fatigue damage of piping elements, such as 
branch pipes, bend pipes, and nozzle pipes, for the primary coolant 
piping system of FBR. Instrument system for the AE method con- 
sists of (1) AE detecting system, (2) signal processing system (3) 
analyzing system and (4) signal recording system. The experiment 
by the AE method was performed on a bend pipe of 318, 5 mm 
outer diameter, 6,5 mm wall thickness, and 457.2 mm radius of 
curvature by the application of displacement-controlled cyclic load 
(+-13mm), and crack propagation mode was investigated. AE ac- 
cumulation curve showed strong correlation with crack propaga- 
tion. AE will also be widely applied for the diagnosis of structural 
soundness and deterioration monitoring. 


9889 Noise thermometer. Brixy, H.; Thyssen, H. (to Kern- 
forschungsanlage Juelich GmbH). German(FRG) Patent 
2,347,765/A/. 10 Apr 1975. 9p. (In German). 

Noise thermometers for measuring the temperatures, for in- 
stance, in nuclear reactors or cracking tubes up to 1,500 K, consist 
of a measuring circuit, a comparator circuit, and an electronic 
measurement system. The measuring circuit proper is made up of a 
measuring sensor, for instance, of a chrome-nickel alloy, and is 
connected to the electronic measuring system by one or more ca- 
bles of 100 m length and more. The cable or cables have an in- 
ductance and a capacitance. A variable resistor is installed in the 
comparator circuit. The characteristic impedance of the transmis- 
sion system (cable) is matched to the resistance of the measuring 
sensor and the ohmic resistance of the transmission system. The 
ohmic resistance of the measuring sensor must be so high in this 
case that the sum total of the ohmic resistances of the measuring 
sensor and the transmission system is equal to the characteristic 
impedance. 
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9890 Fuel element skeleton. Bezold, H. (to Kraftwerk Union 
AG). German(FRG) Patent 2,350,700/A/. 17 Apr 1975. Ip. (In 
German). 

13 figs. 

The fuel element skeleton for holding fuel rods is formed by 
control rod guide tubes and a lattice-shaped range spacer. If 
materials not metallurgically combinable as, e.g., steel and a zir- 
conium alloy, are used a mechanical joint between the two parts is 
provided in order to obtain sufficient rigidity of the skeleton. This 
joint is formed of sleeves, which below and above the lattices are 

ushed over the guide tubes to the fitting edge at the webs of the 
jattice. If sleeves and guide tubes consist of the same material both 
are metallurgically combinable. To prevent rotating of the guide 
tubes relative to the lattice, slots or the like on the front sides of 
the sleeves are provided in which the webs engage. The fuel ele- 
ment skeleton is especially suited for use in light-water reactors. 


9891 Apparatus for the se of water from water-steam 
mixtures. Judith, H.; Schwerdtner, O. von. (to Kraftwerk Union 
A.G.). German(FRG) Patent 2,353,111/A/. 24 Apr 1975. 9p. (In 
German). 

1 fig. 

Steam flowing from the high-pressure part of a saturated- 
steam turbine of nuclear power stations to the preheater or steam 
directly passing off to the low-pressure part contains a high 
amount of moisture. This is removed by a separating device in the 
overflow pipe working as an axial cyclone. To this end a twist 
generator with radially mounted guide vanes forces a twisting 
movement on the water-steam mixture whereby the water com- 
ponent is thrown towards the wall of the overflow pipe. Behind the 
twist generator the overflow pipe is provided with ring slots or an- 
nular gaps through which the centrifuged water gets into water col- 
lecting chambers concentrically surrounding the overflow pipe. 
The main water seperation results from the first annular gap 
through centrifugal effects. The rest is removed by steam suction 
through the other gaps. For steam suction purposes, i.e. in order to 
produce an underpressure, the collecting chambers of these gaps 
are connected with the overflow pipe behind the twist generators 
by means of a suction pipe. In order to also remove small water 
droplets without incfeasing the twist, an agglomerator is installed 
in the overflow pipe before the twist generator. It consists of baffle 
or guide plates within an elliptic intermediate piece in a bend of 
the overflow pipe. Therefore the flanks of the guide plates run 
parallel to the flow direction of the steam. 


9892 Radioactive and thermal decom of iron chelate 
solutions. Rassokhin, N.G.; Tevlin, S.A.; Milaev, A.I. (Moscow 
Power Inst.). Therm. Eng. (USSR) (Engl. Transl.); 22: No. 5, 97- 
99(May 1975). 

Translated from Teploenergetika; 22: No. 5, 74-75(May 
1975). 

Chelating agents are used in power stations to raise the re- 
sistance to corrosion of pearlitic steels, for operational and pre-ser- 
vice scavenging of plant, and to correct the water conditions. To 
use chelating agents in the nuclear power industry it is necessary in 
addition to investigate their radiation and radiation-thermal re- 
sistance. The carrying out of such investigations is in turn very 
necessary for the development of new theoretical grounds and 
practical methods of investigating intensive radioactive decomposi- 
tion of solutions. Use of these methods enables one to investigate 
the mechanism and the composition of the products of radioactive 
decomposition of iron chelate FeEDTA. The comparison of the 
products of thermal and radioactive decomposition of iron chelate 
must be a foundation for developing the technique of using chelat- 
ing agents under nuclear power station conditions. 


9893 Ultrasonic testing tool for nuclear reactor vessel. Tech. 
Rev., Mitsubishi Heavy Ind.; 12: No. 2, 129-130(Jun 1975). 

Components used for nuclear power plants are constructed 
under severe quality control. Recently, however, in-service inspec- 
tion of these components has been recognized for its importance 
to confirm their soundness during the entire lifetime of the plant. 
That is, it is necessary to inspect the pressure retaining areas of the 
primary coolant pressure boundary including the reactor vessel 
during the shut down periods. However, unaccessibility to the 
reactor vessel for its radioactivity makes the inspection too dif- 
ficult during these periods. Therefore, in-service inspection should 
be conducted by using the device automatically remote controlled, 
and also pre-service inspection should be conducted with a similar 
device to make the in-service inspection effective and to obtain the 
basic inspection data. For these requirements, Takasago Technical 
Institute in collaboration with Kobe Shipyard Engine Works has 
developed an automatic immersion type ultrasonic testing tool 
(called the UT machine) for the first time in Japan, and performed 
its submergence mock-up test in March, 1974. 
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9894 Guiding device for rod-shaped fuel elements and control 
rods in nuclear reactors. Sulic, M.; Pollak, G. (to Kraftwerk Union 
AG ). German(FRG) Patent 2,359,089/A/. 5 Jun 1975. 7p. (In 
German). 

2 figs. 

Guiding grids are provided to hold fuel elements in place, 
for instance in boiling water reactors. These grids consist of two 
plates whose planes are situated normal to the longitudinal axes of 
the rod-shaped fuel elements. Between the plates there are sheet 
metal strips whose planes, however, run parallel to these longitu- 
dinal axes. They constitute a system of rectangular openings wich 
match openings in the plates. The fuel elements and control rods 
are clamped in these openings. The length of the sheet metal strips 
is equal to one length of the sides of the openings or a multiple of 
this length. To prevent warping as a result of ‘the impact of heat 
generated by the sheet metal strips being welded in place, at least 
one sheet metal strip terminates at each crossing point. In addition, 
the plates can also be held in place relative to each other by tube 
sections welded in place at the edge of the guiding grid. 


9895 Safety re relief system. Brodie, G.W. (to Marston 
Excelsior Ltd.). German(FRG) Patent 2,504,002/A/. 7 Aug 1975. 
15p. (In German). 

6 figs. 

The pressure relief disc is concavely-convexly curved, with 
the convex side directed towards the pressure vessel. It is arranged 
e.g., between two thrust rings in the pressure relief outlet for the 
fluid and, unlike a rupture disc, snaps through or moves away from 
its mounting at a certain overpressure. To this end the thrust rings 
form a gap to incorporate the peripheral zone of the disc while a 
sealing ring performs the tightening against the pressure relief out- 
let. This sealing ring made of neoprene, polytetrafluorethylene, or 
silicon rubber is inserted in a circular slot of one of the thrust 
rings. The other ring contains a bearing for the disc keeping it 
from yielding to radial stretching up to a certain overpressure. If 
this pressure is exceeded the disc snaps through and glides out of 
the gap. The thrust rings are fixed on one another by screws. 


9896 Rearrangement system for fuel elements and control 
rods in a nuclear reactor. Hoffmeister, B. (to Krupp (Friedr.) 
GmbH). German(FRG) Patent 2,407,228/A/. 28 Aug 1975. 17p. 
(In German). 

6 figs. 

Fuel elements and control rods to be rearranged are held by 
a grab body. This grab body is supported within a guide mast by 
means of pairs of rollers and can be displaced vertically. The guide 
mast is mounted on the carriage of a travelling crane and projects 
through a clearance of this working platform. The grab body is 
taken along by the guide mast if this carries out rotations. For the 
positioning and locking of the guide mast at certain rotational posi- 
tions locking bodies, as, for instance, ring flange and locking bolt, 
are provided. They partly participate in rotating movements of the 
guide mast whereby the locking bolt is inserted in cavities at the 
—— corresponding to the rotational positions. In this way a 
‘orm-closed joint between ring flange and locking bolt is created. 


9897 Motor-pump aggregate for use in nuclear reactors. 
Schneider, W. (Sulzer-KSB Kernkraftwerkpumpen G.m.b.H., Fran- 
kenthal (F.R. Germany)). Canadian Patent 973,726. 2 Sep 1975. 
1 

Available from Commissioner of Patents, Ottawa. 

A motor-pump aggregate for use in nuclear reactor plants 
wherein the motor shaft carries a flywheel and is connected to the 
pump shaft by a coupling having two flanges one of which is 
mounted on the motor shaft and the other of which is mounted on 
the pump shaft and receives torque from the one flange by way of 
claws. An overrunning clutch is installed between the motor shaft 
and the one flange so that the pump shaft can rotate at a speed ex- 
ceeding the speed of the motor shaft. A blocking device prevents 
rotation of the motor shaft counter to the direction in which the 
shafts rotate when the motor drives the pump. 


9898 Fuel element and control rod rearrangement system for 
a nuclear reactor. Hoffmeister, B.; Schwarz, W. (to Krupp 
(Friedr.) GmbH). German(FRG) Patent 2,408,261/A/. 11 Sep 
1975. 21p. (In German). 

5 figs. 

The device for rearrangement of fuel elements and control 
rods is constructed as a travelling crane. It has a grab body hang- 
ing on a hoisting unit within a guide mast. For collecting dripping 
water and in order to prevent twisting of the pneumatic supply 
leads as well as energy supply cables, the hoisting unit and the 
winding devices are mounted on the guide mast of the crane. The 
water dripping off gets into the guide mast. The hoisting unit con- 
sists of a set of pulleys with a power apparatus working as dis- 
placement apparatus. The displacement apparatus uses water as a 
working medium. The winding devices are also supported at the 
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guide mast by means of pulleys. They are contained within a cas- 
ing connected to the part of the guidemast projecting from the 
working platform. 


9899 Thermal insulation layer for a nuclear reactor. Prescott, 
R.F.; Baglin, C.J.; —-. B.V. (to Nuclear Power Co.). Ger- 
man(FRG) Patent 2,519,439/A/. 13 Nov 1975. 21p. (In German). 


3 figs. 
A , insulation or insulating layer —— of form 
and capping bricks for a nuclear reactor is described. Form and 
capping bricks are arranged in mosaic pattern, have hexagonal 
cross-sections and form specially the thermal insulation of the 
reactor container floor. A part of the capping brick serves as sup- 
port of the carrying device for the reactor core and illustrates a 
particular construction. 


9900 Bruchsicherheitsberechnung von Spannbeton- 
Druckbehaeltern. (Ultimate load analysis of prestressed concrete 

re vessels). Schimmelpfennig, K. (Bochum Univ. (F.R. Ger- 
many )). Berlin; Ernst (1976). 48p. (In German). 

56 refs.; with figs. 

A method of ultimate load analysis for axisymmetric 
prestressed concrete pressure vessels is shown, by using a con- 
tinuum calculation with a general law of materials. Description of 
material behaviour is based as far as possible on data obtained 
from testing concrete specimens, and is complemented by 
parametric studies with trial assumptions for concrete properties 
which are still to be clarified. In particular, fracture processes oc- 
curing in flat end slabs of cylindrical vessels are investigated. With 
the help of two examples the applicability of this method is 
demonstrated. 


9901 Indexing mechanisms. Wood, A.G.; Parker, G.E.; Berry, 
R. (to UKAEA). German(FRG) Patent 1 ,423,522/B/. 4 Feb 1976. 
6p. 


It is stated that the indexing mechanism described can be 
used in a nuclear reactor fuel element inspection rig. It comprises 
a tubular body adapted to house a canister containing a number of 
fuel elements located longtitudinally, and has two chucks spaced 
apart for displacing the fuel elements longitudinally in a stepwise 
manner, together with a plunger mechanism for displacing them 
successively into the aiecke. A measuring unit is located between 
the chucks for measuring the diameter of the fuel elements at in- 
tervals about their circumferences, and a secondary indexing 
mechanism is provided for rotating the measuring unit in a step- 
wise manner. 


9902 Principles of the analysis of mechanical structure re- 
sistance (in particular primary circuit structures). Roche, R. (CEA 
Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette 
(France). Dept. des Etudes Mecaniques et Thermiques). Bull. Inf. 
Sci. Tech. (Paris); No. 213, 5-16(Apr 1976). (In French). 

It is shown that the analysis of structure resistance is based 
on the study of the various damages that can occur: excessive 
deformation, instabilities, gradual deformation, stress cracking, 
rupture. Necessary resistance margins are specified by regulation 
texts and construction codes. 


9903 Stresses of anisotropic structure plates consisting of 
cylindrical shells. II. Applications. Kuzelka, V. (Statni Vyzkumny 
Ustav pro Stavbu Stroju, Bechovice (Czechoslovakia)). Jad. 
Energ.; 22: No. 5, 163-172(May 1976). (In Czech). 

The procedure is presented of calculating the state of stress 
of seven versions of circular, structurally anisotropic slabs consist- 
ing of cylindrical shells, with the variable parameter being the 
thickness (height) of the slabs changing along the radius. The slabs 
made of steel are designed for spacing the models of fuel elements 
in a nuclear reactor. The purpose of calculations made by means 
of an IBM 1130 computer was to determine external moments of 
the sleeve, tilt angles, and deflection of slabs resulting from the 
load on the site of the respective shells. 


9904 Cooling systems of thermal and nuclear power plants. 
Markvartova, E. Jad. Energ.; 22: No. 5, 193-195(May 1976). (In 
Czech). 

After '’Weiterentwicklung der Kuehlsysteme und der Waer- 
menutzung von Kraftwerken’’ by Pery, B. in Kerntechnik (DE), 
(1975), v. 17(9/10) p. 433-439. 

The optimal design is briefly reviewed of cooling towers for 
process heat removal from nuclear power plants. Basic data are 
presented on the conventional cooling tower types (natural circula- 
tion wet tower, batch-type fan tower, Heller dry tower, air con- 
denser) and detailed information is given of the new types being 
developed or of prototypes (dry with surface condenser, wet with 
pressure fan, combined dry and wet, dry with moistening towers). 


9905 Investigation of helium release from structural materials 
during heating. Skorov, D.M.; Agapova, N.P.; Dashkovskii, A.I. Ar. 
Energ. (USSR); 40: No. 5, 387-390(May 1976). (In Russian). 
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A method of investigation of helium release from structural 
materials during uniform heating of samples is described. The 
kinetics of helium release from stainless steel and nickel during 
uniform heating has been studied. It is concluded that this method 
makes it pails to resolve separate stages of gas release from 
materials, which was found to occur in several stages. The gas 
release data are compared with the results of electron transmission 
investigation of the structure of irradiated samples. 


9906 Radiation defects in graphite. Shurshakova, T.N.; Vir- 
giliev, Yu.S.; Kalyagina, I.P. Art. Energ. (USSR); 40: No. 5, 399- 
410(May 1976). (In Russian). 

Radiation defects and the main results on changes in physi- 
cal, electrical, and structural properties of synthetic graphite sub- 
jected to neutron irradiation are considered. Annealing data on 
structure-sensitive properties of irradiated graphite make it possi- 
ble to explain the dependence of the irradiation changes of these 
properties on the type of defects. An analysis of the changes in X- 
ray diffraction parameters, elastic modulus, and thermal conduc- 
tivity coefficient during the irradiation process at various tempera- 
tures shows that the magnitude of the relative change of these pro- 
perties is determined in the main, by point defects. 


9907 Neutron transport and diffusion in inhomogeneous 
media. II. Larsen, E.W. (New York Univ.). Nucl. Sci. Eng.; 60: 
No. 4, 357-368( Aug 1976). 

An asymptotic solution of the neutron transport equation is 
constructed in a large heterogeneous medium using a multiscale 
method. The solution is asymptotic with respect to a small dimen- 
sionless parameter, epsilon, which is defined as the ratio of a 
mean-free-path to the diameter of the medium. The leading term 
of the solution is the product of two functions, one determined by 
a cell calculation and the other as the solution of a diffusion equa- 
tion. The coefficients in the diffusion equation contain functions 
that are determined by cell calculations and are then averaged 
over the cell. The asymptotic diffusion coefficients are compared 
to other homogenized diffusion coefficients that have been 
proposed in the literature. A substantial numerical disagreement 
exists for a large class of problems. A physical interpretation is 
given to the asymptotic solution and to the numerical results con- 
cerning the asymptotic diffusion coefficients. 


9908 Measured and calculated neutron albedo for concrete 
and iron. Meyer, W.; Leighty, J.W.; Thiesing, J.W. (Kansas State 
Univ., Manhattan). Nucl. Sci. Eng.; 60: No. 4, 405-420(Aug 
1976). 

Albedos were experimentally determined for a spectrum of 
fast fission neutrons incident on a 24- x 24- x 9-in. concrete slab 
and a 24- x 24- x 6-in. cold-rolled steel slab. The experimental 
dose albedos were compared with those from Oak Ridge National 
Laboratory (ORNL) 05R Monte Carlo calculations and with or- 
ders-of-scattering calculations performed using readily available 
multigroup cross sections. The source of fast neutrons for the ex- 
perimental studies was the Kansas State University Triga Mark II 
reactor; the direct and reflected neutron spectra were detected 
using a 2- x 2-in. liquid-scintillation spectrometer: system. A com- 
puter code has been developed to normalize the experimental 
reflected spectra to a reference direct neutron beam measurement, 
to calculate the experimental dose albedos, and to evaluate the 
Monte Carlo dose albedos in terms of the experimental conditions. 
A comparison of the Monte Carlo and experimental results showed 
similar trends and structure, but the experimental dose albedos 
were smaller than the calculated ones by an average of 70 to 80%. 
The large energy bin widths and inaccuracies in the cross sections 
(errors up to 65%) used in the Monte Carlo calculations have con- 
tributed to the differences between the calculated and experimen- 
tal results. Orders-of-scattering calculations for steel were per- 
formed using the ORNL DLC-2B 99-group cross-sectionset and 
similar calculations were performed for concrete using the DLC- 
9/FARS group cross-section set. In general, the orders-of-scattering 
calculated reflected spectra compare well with the experimental 
fast-neutron reflection spectra. Discrepancies arise in the orders- 
of-scattering calculated results at particular energies and scattering 
angles due to deficiencies identified in the multigroup compila- 
tions. 


9909 Cycle improvement for nuclear steam power plant. Sil- 
vestri, G.J. Jr. (to Westinghouse Electric Corp.). US Patent 
3,973,402. 10 Aug 1976. Filed date 29 Jan 1974. 6p. 

A pressure-increasig ejector element is disposed in an ex- 
traction line intermediate to a high pressure turbine element and a 
feedwater heater. The ejector utilizes high pressure fluid from a re- 
heater drain as the motive fluid to increase the pressure at which 
the extraction steam is introduced into the feedwater heater. The 
increase in pressure of the extraction steam entering the feedwater 
heater due to the steam passage through the ejector increases the 
heat exchange capability of the extraction steam thus increasing 
the overall steam power plant efficiency. 
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9910 Mass transfer in the contamination of isothermal steel 
surfaces. Lister, D.H. (Chalk River Nuclear Labs., Ont.). Nucl. Sci. 
Eng.; 61: No. 1, 107-112(Sep 1976). 

An existing mathematical model that describes the con- 
tamination of isothermal steel surfaces by radioactive corrosion 
products in high-temperature water is extended by including a 
term for mass transfer across the fluid boundary layer. Fits to ex- 
perimental data from recirculating and once-through loops remain 
good, while predictions of corrosion rate are Sitered slightly. 
Resulting variations of initial deposition coefficient and surface ac- 
tivity with velocity are shown. 


FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 9200, 9934, 10369, 10592 


9911 (AERE-R—8153) Factors influencing fission gas release 
and swelling in nuclear fuels. Wood, M.H.; Hayns, M.R. (UKAEA 
Research Group, Harwell. Atomic Energy Research Establish- 
ment). Feb 1976. 36p. Dep. NTIS (US Sales Only) $4.00. 

A short review is given of the theories of fission gas release 
and swelling in nuclear fuels and the two currently popular ap- 
proaches are discussed. Two models are presented which, when 
taken together, are intended to give a fairly complete theoretical 
understanding of the behavior of intragranular gas. The first model 
describes that part of the fuel dominated by the random migration 
and coalescence of gas bubbles, and the re-solution of gas atoms 
from bubbles; and the second model describes that region of the 
fuel dominated by the biased migration and coalescence of gas 
bubbles in a temperature gradient. The models are applied to two 
fast reactor fuel elements which had been irradiated in the EBR-II 
reactor to approximately 3.2 at percent burn-up, one of which was 
subsequently exposed to a transient test in the TREAT reactor, 
and are found to give a good understanding of the behavior of fis- 
sion gas under operational and transient conditions. Thus, under 
operational conditions random motion is clearly dominant in the 
unrestructured and cooler equiaxed grain growth areas of the fuel 
and biased migration is dominant in the hottest equiaxed, and 
columnar grain growth areas of the fuel. There is an intermediate 
region, covering part of the equiaxed region, where neither 
mechanism is dominant and consequently a complicated situation 
exists. It is concluded that the biased motion model is applicable 
for all areas of the fuel during fast transients.Quantitative results 
from the model are in fairly good agreement with experiment. The 
use of such models is discussed in the context of operational and 
transient conditions. 


9912 (AERE-TP—625) Rate theory model for fission gas 
behavior in nuclear fuels. Hayns, M.R.; Wood, M.H. (UKAEA 
Research Group, Harwell. Atomic Energy Research Establish- 
ment). 1975. 33p. Dep. NTIS (US Sales Only) $4.00. 

The rate theory model of the homogeneous nucleation and 
subsequent growth of intragranular fission gas bubbles has been ex- 
tended to allow for the inclusion of very much larger bubbles. A 
simple treatment of the behavior of grain boundary gas is included 
in the present model which also allows for the re-solution of gas 
from intergranular bubbles. The effects of varying the model 
parameters and of including bubble mobility in the theory have 
been considered and it is concluded that the dominant parameters 
for gas release are temperature, grain size, re-solution rate and 
bubble migration and coalescence. 


9913 (CEA-N—1815) Contribution to the knowledge of 
spouted beds, including in particular an experimental study on the 
void fraction of the dense phase. Eljas, Y. (CEA Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Service des 
Etudes Mecaniques et Thermiques; Paris-6 Univ., 75 (France)). 
Oct 1975. 106p. (In French). INIS. 

Thesis. 

The spouted bed is a gas-solid contact technique used to 
replace fluidisation when the solid particles are too large and too 
dense. Part one gives a bibliographical study on the aerodynamic 
aspect of spouted beds. Part two describes an experimental study 
of the void fraction distribution in a two-dimensional bed. 


9914 (DEU—73-6(Ed.1975)) Technical and economic state 
as well as the prospects of nuclear power within the industry 
of the FRG. The fuel element . Rehn, H.; Eder, D.; 
Hoerber, J.; Schuck, V. (Nuklear-Ingenieur Service G.m.b.H., 
Hanau (Germany, F.R.)). Jan 1975. vp. (In German). INIS. 

With figs., tabs. and refs. Suppl. to Pt. 3. The nuclear fuel 
cycle. Available from ZAED. 

A summarizing survey is given on the fuel element industry 
of the western world in which the most important firms are dealt 
with in special sections. The further parts of the investigation 
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closely deal with the market, nemo of fabrication, fuel ele- 
ment damages occured and measures for improvement, fuel ele- 
ment test equipment in West Europe, aims of the fuel element 
development, fabrication costs, and fabrication of Pu-contained 
fuel elements as well as the state promotion in the FRG, USA, Eu- 
rope and Japan. 


9915 (TRG-REPORT—2740(W)) HTPGB: a computer pro- 
gram for calculating from experimental data the variation in heat 
transfer coefficient round a cylindrical surface. Barnett, P.G. 
(UKAEA Reactor Group, Risley). Nov 1975. 18p. INIS. 

Available from H.M. Stationery Office, price Pound 1.00. 

HTPGBI calculates from experimental data the variation in 
heat transfer coefficient round a cyclindrical surface. The structure 
within the cylindrical surface is assumed to consist of a series of 
concentric annuli for any one of which the physical properties and 
volume generation of heat remain constant, but may vary from one 
annulus to another. Conduction of heat along the cylinder is as- 
sumed negligible. However, an adjustment for the localised longitu- 
dinal conduction effects associated with ribbed surfaces may be in- 
cluded. The information provided by the program can be used in 
the prediction of round pin temperature variations in a reactor 
from out-of-pile tests. It is essential for obtaining the correct in- 
terpretation of experimental data when the reduction of tempera- 
ture differences by thermal conduction within the surface is dif- 
ferent in the reactor and the experiment. 


9916 Plate-shaped fuel element and a method for manufactur- 
ing same. Bergougnoux, R.; Delafosse, J. (to CEA). French Patent 
2,266,939/E/. 3 Apr 1974. Llp. (In French). 

Addition to the french patent document no. 7324992; 
available from Institut National de la Propriete Industrielle, Paris 
(France). 

A fuel element is characterized in that the lateral coating of 
each plate of ceramic material is constituted by a thin metal strip. 
According to a prefered embodiment, several plates of fuel are 
aligned in a row, so as to form a long narrow blade. This can be 
applied to nuclear reactors of the light-water type. 


9917 Improved nuclear fuel element. Klepfer, H.H. (to 
General Electric Co.). Australian Patent 74/74,197/A/. 10 Oct 
1974. 17p. 

Open to public inspection 15 Apr 1976, priority USA 11 
Feb 1974, copies available from the Commissioner of Patents, 
Canberra. 

A nuclear fuel element is described which comprises: |) an 
elongated clad container, 2) a layer of high lubricity material being 
disposed in and adjacent to the clad container, 3) a low neutron 
capture cross section metal liner being disposed in the clad con- 
tainer and adjacent to the layer, 4) a central core of a body of 
nuclear fuel material disposed in and partially filling the container 
and forming an internal cavity in the container, 5) an enclosure in- 
tegrally secured and sealed at each end of the container, and a 
nuclear fuel material retaining means positioned in the cavity. 


9918 Nuclear fuel element. Thompson, J.R.; Rowland, T.C. 
(to General Electric Co.). Australian Patent 74/74,198/A/. 10 Oct 
1974. Priority date 11 Feb 1974, United States of America (USA). 
22p. 

‘ A description is given of a nuclear fuel element which com- 
prises: (1) an elongated clad container, (2) a body of nuclear fuel 
material disposed in and partially filling the container forming an 
internal cavity at one end of the container and an internal gap 
between the fuel material and the cladding, (3) a refractory metal 
liner disposed in the internal gap between the body of nuclear fuel 
material and the clad container and partially filling the internal 
gap, (4) an enclosure integrally secured and sealed at each end of 
the container, and 5) a helical member positioned in the internal 
cavity. 


9919 Fuel element clusters for nuclear reactors. Anthony, 
A.J.; Hutchinson, J.J. (to Combustion Engineering, Inc.). Ger- 
man(FRG) Patent 2,428,980/A/. 16 Jan 1975. 19p. (In German). 
6 figs. 

In the fuel element assembly for nuclear reactors the in- 
fluence of temperature cycles upon the stability of the joints 
between the individuai components, especially between the control 
rod guide tubes and the connecting rods and end plates, respec- 
tively, is reduced. For this purpose, the connection is designed as a 
bolted connection connecting, on the one hand, the guide tubes 
and guide bolts and, on the other hand, these two components and 
the end plates. Moreover, the materials of the guide tubes, bolts 
and end plates are selected so that their respective thermal expan- 
sion coefficients differ. The material which can be used for the end 
plates and the guide bolts is stainless steel and stainless steel plus 
Inconel (nickel-chrome-iron alloy), respectively; for the guide 
tubes it is a zirconium alloy (Zircaloy). In addition to some techni- 
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cal designs of the bolted connections the materials and lengths of 
the components are selected in such a way that the expansion path 
of the components held by a bolted connection is equal to that of 
the stressing part. 


9920 Piler for cylindrical pellets. Blair, H.O.; Jackson, L.M.; 
Smith, C.R. (to Energy Research and Development Administra- 
tion, Washington, D.C. (USA)). German(FRG) Patent 
2,428,329/A/. 23 Jan 1975. 23p. (In German). 

10 figs. 

The device is suitable for stacking cylindrical pellets for 
manufacturing fuel rods, for instance, of fast breeder reactors. It 
consists of a pair of cylindrical, longitudinal shafts arranged at 
some distance relative to each other and inclined relative to the 
horizontal line. The longitudinal shafts can be rotated relative to 
each other in the longitudinal direction and constitute a track or a 
rail for the pellets put on top, which are closely packed and 
stacked so as to form a tandem column arrangement. The distance 
of the shafts relative to each other is less than the diameter of the 
pellets. A dispensing device, for instance, a syntron feeder, puts 
the pellets on the track, and a stop at the end of the shafts arrests 
the forward movement of the pellets. When a complete column 
has been formed, the shafts are stopped, the stop is removed and 
the column is moved into the fuel rod through a funnel by means 
of a pusher device. 


9921 Equipment for charging of a container with nuclear fuel 
pellets. Kee, R.W.; Denero, J.V. (to WEstinghouse Electric Corp.). 
German(FRG) Patent 2,434,099/A/. 13 Feb 1975. 17p. (In Ger- 
man). 

I fig. 

The device is used to load unsintered fuel pellets of uranium 
oxide or plutonium oxide and a mixture of the two oxides, respec- 
tively, on a sintering tray which, together with the fuel pellets, is 
moved to a sintering furnace on a conveyor belt, or on a tray used 
to fill the fuel pellets into fuel rods. The individual fuel pellets are 
moved to the tray by means of a conveyor with individual cham- 
bers. For the loading step, the tray is raised to the level of the con- 
veyor in such a way that grooves in the tray, to accomodate the 
fuel pellets are aligned with the individual chambers. By means of 
a movable rod the fuel pellets, which are aligned parallel side by 
side, can now be pushed into the grooves in lots. After filling of 
the grooves and lowering of the tray, the tray is moved on by the 
conveyor belt. 


9922 Method and apparatus for the handling and inspection 
of a nuclear reactor fuel element. Jabsen, F.S. (to Babcock and 
Wilcox Co.). German(FRG) Patent 2,422,135/A/. 7 May 1975. 
35p. (In German). 

8 figs. 

The non-destructive inspection, for instance, of spent fuel 
elements and their dismantling are carried out under water in a 
pool. For this purpose, the fuel elements are attached to a bar 
which can be moved under water from the vertical into horizontal 
directions by means of a winch. The bar proper is suspended from 
a bridge spanning the pool. On one side, the bar is pivoted in a pin 
installed in components suspended from the bridge, whilst the 
movement of the bar is limited by a horizontal stop. In the vertical 
position, the fuel elements and components are taken up and in- 
spected in the horizontal position by means of TV systems or 
periscopes. The fuel elements are conveyed by a trolley. Disman- 
tling of the fuel elements under water is carried out by special 
tools, such as cranks and connecting rods which, inter alia, put the 
individual fuel rods onto grids prior to inspection, disengage the 
clamps by means of grid disconnecting systems, remove the fuel 
rods from the grids and put them on the bars. 


9923 Control and repair system for radioactive nuclear fuel 
elements. Shallenberger, J.M.; Hornak, L.P.; Desmarchais, W.E. 
(to Westinghouse Electric Corp.). German(FRG) Patent 
2,501,728/A/. 7 Aug 1975. 2Ip. <a Geement.. 
figs. 
Irradiated fuel, especially such containing Pu-239, is put in 
a shielding container for inspection or repair. This container con- 
sists of an inner and outer tube of, for example, stainless steel, 
between which there is a gap filled with water, mineral oil, or 
lyethylene. At the upper end of the shielding container a rotat- 
ing sleeve is positioned, by means of a bearing. It contains, for in- 
stance, an access opening and an inspection opening which are 
shielded by means of plexiglass. The access hole is opened only for 
repair work. In oder to prevent radiation from escaping to the en- 
vironment during withdrawal and inspection of the fuel elements a 
— shielding container or shielding tube may be put over the 
sleeve. 


9924 Locking for fuel or moderator assemblies of a 
nuclear reactor. Rothfuss, H. (to Internationale Atomreaktorbau 
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GmbH). German(FRG) Patent 1,564,217/B/. 28 Aug 1975. 3p. (In 
German). 

1 fig. 

The fuel or moderator case is provided with a foot fixed on 
a grid plate. A locking device for the foot becomes necessary if 
vibrations or shocks arise, as for instance in a ship, or caused by 
the pressure head of the coolant. It consists of bolts which, against 
spring tensions, may be displaced in guide tubes at right angle to 
the longitudinal axis of the case. The foot of the case shows 
rebounds elongated in the axial direction. The elongated bolts 
either project into the rebounds with one end or protrude through 
elongated clearances in the foot. 


9925 Axisymmetric thermoelastic stress perturbations in a fuel 
can due to a localized variation of heat transfer coefficient. Chen, 
P.Y.P. (New South Wales Univ., Kensington (Australia). School of 
Nuclear Engineering). Nucl. Eng. Des.; 32: No. 2, 191-200(Feb 
1976). 

The validity of thermoelastic thin shell theory for the pre- 
diction of localized thermal stress due to thermal perturbations at 
the outer can coolant interface has been demonstrated by com- 
parison with the exact thermoelastic analysis of a free-standing 
symmetric can subjected to a highly localized heat transfer coeffi- 
cient variation. Numerical results also demonstrate the role of in- 
ternal heat conduction in the can on the nature of the axial dis- 
tribution of surface temperature, heat flux and stress. 


9926 Axisymmetric thermoelastic stress perturbations in a fuel 
can due to localized variations in internal heat generation and boun- 
dary conditions. Chen, P.Y.P. (New South Wales Univ., Kensing- 
ton (Australia). School of Nuclear Engineering). Nucl. Eng. Des.; 
32: No. 2, 201-208( Feb 1976). 

An exact thermal analysis of a free-standing fuel can subject 
to axially symmetric localized variations in internal heat genera- 
tion, internal surface heat flux and external surface heat transfer 
coefficient has been developed, and used for a comparative study 
of surface stresses predicted by both exact three-dimensional ther- 
moelasticity theory and thin shell theory. It is concluded that the 
thin shell model is justified for stresses, but for thermal analysis a 
shell conduction model should include an adequate treatment of 
conjugate heat transfer and axial conduction. 


9927 Theoretical effects of friction at pellet-pellet interfaces on 
pellet cracking. Gittus, J.H. (British Nuclear Fuels Ltd., Spring- 
fields). Nucl. Eng. Des.; 32: No. 2, 235-237(Feb 1976). 

The most likely position for fracture to occur in the 
cladding on a nuclear fuel element was shown earlier to be the 
point above the place where a radial crack emerges through the 
end face of the pellet. It is shown that friction between the con- 
tacting surfaces of two adjacent pellets will tend to make cracks 
propagate from one pellet to the other. This reduces the tendency 
for friction against a neighboring pellet to restrain the opening-up 
of a radial pellet crack during an upward power excursion. The 
position where a propagating crack traverses the interface between 
two contacting pellets is the most likely site of failure in the over- 
lying clad. Failure is less likely if the pellet-pellet friction coeffi- 
cient is low, if the ratio of pellet length to pellet radius is large, 
and if the pellets contain a high number density of radial cracks. 


9928 Some results of post-irradiation investigations of six-ele- 
ment thermionic emission assemblies after 2670 hours of . 
Batyrbekov, G.A.; Bekmukhambetov, E.S.; Berzhaty, B.I. Ar. 
Energ. (USSR); 40: No. 5, 382-384(May 1976). (In Russian). 

Results of post-irradiation investigations of six-element ther- 
mionic emission assemblies after 2670 hours of operation confirm 
the main conclusions for reduction of electrical power during tests: 
delamination of the collector packet and short-circuiting of ele- 
ments due to swelling processes. All elements show a 0.3-0.5 mm 
increase in emitter diameter. A correlation between the increase in 
emitter diameter and the distribution of the release of heat and 
temperature in the emitters was found. , 


9929 Gas release from uranium dioxide. Samsonov, B.V.; 
Sidorov, V.V.; Spiridonov, Yu.S.; Sulaberidze, V.Sh.; Tsykanov, 
V.A. At. Energ. (USSR); 40: No. 5, 390-395(May 1976). (In Rus- 
sian). 

It is shown that three typical zones can be distinguished in 
gas release from uranium dioxide during irradiation: the initial gas- 
release burst, the zone of weak gas-release, and the zone of intense 
gas-release. Changes in the amount of gas under the cladding that 
cause the initial gas-release burst occur as a result of a desorption 
from the heated uranium-dioxide surface of gases which have ac- 
cumulated here during reprocessing and storing of the fuel. The 
weak gas-release zone is determined by the fission gas accumula- 
tion in the equiaxial grain region of the fuel element in amounts of 
about 0.3 n/cm*/g of UO,. The intense gas-release zone is due to 
considerable fission gas release from the equiaxial grain region in 
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the fuel element, which increases with burnup. Data are presented 
on sorption of fission gas products by the fue’ ‘surface during reac- 
tor shutdown. 


9930 Atomization of thin layers of U,O, under the action of 
fission fragments for small radiation doses. Bessonov, V.A.; Ivanov, 
G.P.; Grinevich, N.A.; Borisov, E.A. At. Energ. (USSR); 40: No. 5, 
395-398(May 1976). (In Russian). 

The atomization of thin layers of **U-enriched U,O, for 
small integrated radiation doses in a reactor was investigated by 
means of solid track detectors. It has been shown that the nature 
of the atomization a on the total radiation dose of the sam- 
ple. For fluxes of 10''—10" neutrons/cm? on the collector, pieces 
of atomized matter containing up to 10° atoms of uranium and 
having linear dimensions of several thousand angstroms were ob- 
served. It is suggested that during the initial stages of a 
destruction of fissionable matter under the action of fission frag- 
ments is accompanied by the formation of conglomerates having 
dimensions of up to several thousand angstroms. 


9931 Method and for sizing nuclear fuel rod 
cladding tubes. Koehler, L. (to Kraftwerk Union Aktien- 
gesellschaft). US Patent 3,979,936. 14 Sep 1976. Priority date 7 
Nov 1973, German, Federal Republic of (F.R. Germany). 6p. 

Nuclear fuel rod cladding tubes are sized internally to 
diameters precisely on nuclear fuel pellets with which the tubes 
are charged by externally applying hydraulic pressure to short 
lengths of each tube. The pressure is applied while the tube is sta- 
tionary. The tube is then moved to bring a new length within the 
hydraulic pressure zone. The volume of the hydraulic liquid used 
and the pressure applied to this liquid is such that the liquid is 
compressed slightly so that the length being sized yields, the ex- 
pansion of the liquid then completing the sizing. The lengths being 
sized step-by-step are internally supported by either the fuel pellets 
or a mandrel having the same diameter as the pellets. 


CONTROL SYSTEMS 


9932 (ANL-CT—76-34, pp 101-112) Possible use of out-of- 
core gamma-ray detectors for observation of neutron noise in power 
reactors. LeVert, F.E.; Cohn, C.E. Jun 1976. 

From Seminar on the potential for LMFBR boiling detec- 
tion by acoustic/neutronic monitoring; Argonne, Illinois, United 
States of America (USA) (8 Apr 1976). 

In Proceedings of a seminar on the potential for LMFBR 
boiling detection by acoustic/neutronic monitoring. 

Gamma-rays could be used as an alternative to neutrons as 
the conveyor of reactor-noise information. High-energy prompt 
gammas from the processes of neutron capture and fission are 
known to contain the same information as the fluctuating neutron 
density in a reactor. The use of high energy photons as information 
carriers offers two distinct advantages. These are: (1) The detector 
can be located external to the core, thereby removing the perturb- 
ing effects of a neutron detector located in the core of the reactor. 
Also there are severe difficulties, both technical and administra- 
tive, in the placement of neutron detectors in the core of a power 
reactor. Detector devices for in-core monitoring are limited to the 
self-powered variety, which are far from ideal for the observation 
of high-frequency fluctuations. (2) Because of the larger mean free 
path, gamma rays would tend to convey high frequency informa- 
tion over much wider regions of the core. It is not possible to use 
out-of-core neutron detectors to observe high-frequency (greater 
than 100 Hz) fluctuations in an LMFBR because the graphite 
shield surrounds the core and acts as a low-pass filter. Gamma de- 
tectors are not subject to such filter effects regardless of their 
placement. 


9933 (ANL-CT—76-34, pp 113-126) Acoustic development 
at HEDL. Day, C.K. (Hanford Engineering Development Lab., 
Richland, WA). Jun 1976. 

From Seminar on the potential for LMFBR boiling detec- 
tion by acoustic/neutronic monitoring; Argonne, Illinois, United 
States of-America (USA) (8 Apr 1976). 

In Proceedings of a seminar on the potential for LMFBR 
boiling detection by acoustic/neutronic monitoring. 

A brief discussion is presented of acoustic development pro- 
grams at HEDL that are closely related to sodium boiling 
technology. 


9934 (CEGB-RD/B/M—3193} Hinkley point ‘B’ instru- 
mented stringer data logger. Beynon, A.J. (Central Electricity 
Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). Oct 
1975. 56p. INIS. 

A computer based data loggi' logging system has been installed at 
Hinkley Point B to accumulate interpret data from instru- 
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mented stringers in Reactor 4. The | r has 90 thermocouple 

10 pressure transducer inputs, and is backed up by a manually 
operated system. Details of the logger and instructions in its use 
for anyone unfamiliar with it are given. Self-contained descriptions 
of each computer program, covering routine data acquisition and 
special purpose programs for measuring transient behaviour, are 
presented. 


9935 Device for measuring the boron concentration of the 
light water of a nuclear reactor p circuit. Benoit, G.; Du- 
mesnil, P. (to CEA). French Patent 2,263,511/A/. 7 Mar 1974. 
16p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France). 

The invention relates to a device for measuring the boron 
concentration of the light water of a nuclear reactor primary cir- 
cuit. The neutron isotope source and the thermal neutron detector 
are mounted in close proximity to each other at the center of an 
enclosure, and the latter is surrounded by a second enclosure con- 
taining a neutron reflecting medium, the device being such that the 
thermal neutron detector is situated in the vicinity of the places 
where the thermal neutron flux is maximum. 


9936 Computer application to Takahama Nuclear Power Plant 
No.1 Unit of the Kansai Electric Power Co. Matsumoto, S. 
(Mitsubishi Electric Corp., Tokyo (Japan)). Karyoku Genshiryoku 
Hatsuden; 26: No. 7, 785- 792(Jul 197 78). (In Japanese). 

Computers have never been applied to the direct control of 
operation of nuclear power plants, though the various applications 
have been investigated in Japan and foreign countries. Referring to 
this aspect, the computer system for No.1 unit in Takahama 
nuclear power plant of the Kansai Electric Power Co. supplied by 
Mitsubishi Electric Corp. monitors the operation of reactor control 
and protecting systems and plant processes, and gives operators 
the data. The functions of the computer include trend recording 
and log preparation besides ordinary data processing such as input 
scanning and alarm announciating. It also performs the monitoring 
of reactor control and protecting system, the monitoring and cal- 
culation of a reactor steam generator, the analysis of in-core ther- 
mocouple data and neutron flux data, the calculation of load fol- 
low-up such as determination of boric acid density, xenon estima- 
tion, reactivity analysis, etc., the performance calculation for the 
secondary system including performance of a turbine condenser, 
turbine heat consumption, turbine start-up period, and the moni- 
toring of vibration of a turbogenerator shaft and others. 


9937 Ultrasonic monitoring system. McLain, R.E. (to 
Rockwell International Corp.). German( FRG) Patent 
2,501,253/A/. 17 Jul 1975. 29p. (In German). 

3 figs. 

The ultrasonic monitoring system is used in LMFBR'’s, 
BWR's or PWR’s. A remotely controlled, movable instrument car- 
rier may be used which contains the piezo-electric transducer and 
is connected to the main control console by a transmission cable. 
An excitation pulse coming from a pulse generator is used to 
excite the transducer with a maximum of energy, independent of 
the length of the transmission line. Pulse width and pulse am- 
plitude can be set without any direct interference into the trans- 
ducer. For this purpose, a resistor whose impedance has been 
matched to that of the transmission line is connected to the input 
of the transmission line. Moreover, a capacitor for generation of 
the excitation pulse is coupled with the transmission line by means 
of a four-layer switching diode and is discharged. For termination 
of the excitation and the control pulses, respectively, another four- 
layer switching diode connected parallel to the capacitor quickly 
discharges the capacitor. The capacitor and the capacitance of the 
line constitute a voltage divider. In this way it is possible to change 
the length of the transmission line and, to safeguard the generation 
of a pulse of the desired amplitude, only vary the capacitance of 
the capacitor. 


9938 Method of measuring the concentration of the chemical 
shim liquid in the moderator of a pressurized-water reactor. Schu- 
kei, G.E.; Kowles, J.E. (to Combustion — gine - Inc.). Ger- 
see Patent 2,511,474/A/. 25 Sep 1975. 17p. (In German). 
4 figs. 

The patent describes a method of measuring the concentra- 
tion of the chemical shim liquid, a soluble neutron-absorbing 
material, in the moderator of a PWR. 


9939 Reactor control with double process computer 
305 at Stade Nuclear Power Station. Bock, H.W. (Kraftwerk Union 
A.G., Erlangen (F.R. Germany)); Profos, D. (Siemens A.G., Erlan- 
(F.R. Germany). Abt. Systemtechnische Entwicklun > 
Soom. R. (Siemens A.G., Essen (F.R. Germany)). Siemens-Z. 
49: No. 10, 652-657(Oct 1975). (In German). 
8 figs.; 2 refs. 
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rove the reliability of the process computer system at 
Stade oles Power Station, an experimental program has been 
carried out in which most of the functions of the reactor power 
control were taken over by a double process computer. This pro- 
gram, which started in January 1974 and finished in May 1974, 
produced good results. A description is given of the control pro- 
gram and the program-related properties of the power control 
system. 


9940 Some improvements in instrumentation for neutron con- 
trol of nuclear power stations. Roquefort, H. (CEN de Saclay, 
France). Rev. Gen. Electr.; 85: No. 2, 115-134(Feb 1976). (in 
French). 

A significant effort has been made for some years in instru- 
mentation for controlling nuclear reactors. Indications are given on 
the change in and development of neutron detection such as 
miniature fission ionization chambers and self-powered detectors. 
Information is given on various electronic assemblies: d.c. linear 
and logarithmic measuring systems, high dynamic measuring 
systems working by pulse and fluctuations or pulse and current, 
measurement, control and safety reactivity meters, digital 
processing of the signal, continuous measurement of boron con- 
centration in the water, measuring assemblies of the self powered 
detectors, general design of the items of equipment and a bibliog- 
raphy. 


9941 Computation of nuclear reactor parameters using a 
stretch Kalman filtering. Zwingelstein, G.; Poujol, A. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Ser- 
vices d’Electronique). Rev. Fr. Inf. Rech. Oper.; 10: No. 4, 31- 
46(Apr 1976). (In French). 

A method of nonlinear stochastic filtering, the stretched 
Karman filter, is used for the estimation of two basic parameters 
involved in the control of nuclear reactor start-up. The cor- 
responding algorithm is stored in a small Multi-8 computer and 
tested with data recorded for the Ulysse reactor (I.N.S.T.N.). The 
various practical problems involved in using the algorithm are ex- 
amined: filtering initialization, influence of the model... The quality 
and time saving obtained in the computation make it possible for a 
real time operation, the computer being connected with the reac- 
tor. 


9942 Study and development of instrumentation for nuclear 
reactor control. Douet, P.; Duchene, J.; Dumesnil, P.; Jover, P.; 
Plaige, Y.; Verdant, R. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Services d’Electronique). 
Bull. Inf. Sci. Tech. (Paris); No. 213, 79-86(Apr 1976). (In 
French). 

The main contribution of Services d’Electronique du C.E.N. 
de Saclay in the field of Light Water Reactors concerns the 
neutron and electronic equipment development (long ion chamber, 
in-core fission chamber, self-powered detector, large range mea- 
surement apparatus), the fuel failure detection methods, and the 
testing of the boron concentration of water measuring equipment. 
The present state of these works is reported. 


9943 Nuclear reactor. Schweiger, F.; Glahe, E. (to Hochtem- 
peratur-Kernkraftwerke GmbH (HKG) Gemeinsames Europaisches 
Unternehmen). US Patent 3,979,258. 7 Sep 1976. Priority date 16 
Mar 1971, German, Federal Republic of (F.R. Germany). 6p. 

In a nuclear reactor of the kind which is charged with 
spherical reaction elements and in which control rods are arranged 
to be thrust directly into the charge, each control rod has at least 
one screw thread on its external surface so that as the rod is thrust 
into the charge it is caused to rotate and thus make penetration 
easier. The length of each control rod may have two distinct por- 
tions, a latter portion which carries a screw thread and a lead-in 
portion which is shorter than the latter portion and which may 
carry a thread of greater pitch than that on the latter portion or 
may have a number of axially extending ribs instead of a thread. 


9944 Boiling-water reactor. Knoedler, D.; Irion, L. (to 
Siemens Aktiengesellschaft). US Patent 3,979,257. 7 Sep 1976. 
Priority date 28 Feb 1973, German, Federal Republic of (F.R. 
Germany). 4p. 

A boiling-water reactor has control rods operable from the 
top of the reactor pressure vessel and has control rod guide tubes 
structurally connected with upwardly removable water separators 
in a steam space above the reactor core. 


9945 Power-distribution control by absorber deficit compensa- 
tion. Finnemann, H.; Moldaschl, H. (Kraftwerk Union AG, Erlan- 
gen, Ger.). Nucl. Technol.; 31: No. 1, 7-11(Oct 1976). 

There is a need for development of strategies for optimal or 
suboptimal power-distribution control in large inherently unstable 
pressurized water reactors. The control concept is being developed 
with regard to its on-line use on a process computer. One of these 
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concepts is the so-called absorber deficit compensation method, 
which is well suited to facilitate the solution of the complex con- 
trol problem. 


9946 Load-follow demonstrations employing constant axial 
offset power-distribution control procedures. Sipush, P-J. 
(Westinghouse Electric Corp., Pittsburgh); Kerr, R.A.; Ginsberg, 
A.P.; Morita, T.; Scherpereel, L.R. Nucl. Technol.; 31: No. 1, 12- 
31(Oct 1976). 

Comprehensive load-follow demonstrations were conducted 
on Consolidated Edison's Indian Point, Unit 2 plant located in 
Buchanan, New York, in August and September of 1974. The pur- 
pose was to examine new load-follow procedures recently 
developed by Westinghouse for pressurized water reactor usage. 
These procedures are based on constant axial offset (or target flux 
difference) power-distribution control. Two different modes of 
load-follow operation, with and without part-length control rods, 
were performed. The operational feasibility of constant axial offset 
power-distribution control has been verified as a result of the Indi- 
an Point demonstrations. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 10184, 11191, 11197, 11208 


9947 (AD-A—017793) Shore effect model, Atlantic Generat- 
ing Station; hydraulic model investigation. Final report Oct 
1973—Dec 1974. Carver, R.D.; Davidson, D.D.; Whalin, R.W.; 
Barwis, J.H. (Army Engineer Waterways Experiment Station, 
Vicksburg, Miss. (USA)). Nov 1975. 184p. (WES-TR-H—75-16). 
NTIS $7.50. 

A distorted-scale hydraulic model investigation was per- 
formed to determine the potential effect, if any, of a proposed 
offshore nuclear power plant on shoreline evolution. Model mea- 
surements of current patterns with and without the breakwater 
were directly compared and measurements of breaking wave 
characteristics (height, depth, and angle to shoreline) with and 
without the breakwater were used to calculate and compare 
longshore transport rates in the potentially affected areas. It was 
concluded that the proposed construction would have a negligible 
effect on future shoreline evolution. (auth) 


9948 (ANL/EIS—3) Evaluation of environmental data relat- 
ing to selected nuclear power plant sites. The Duane Arnold Energy 
Center site. Vaslow, F.; Murarka, I.P. (Argonne National Lab., Ill. 
(USA)). Aug 1976. Contract W-31-109-ENG-38. 18p. Dep. NTIS 
$3.50. 

Analyses were made on 1974-1975 data pertaining to water 
quality and the use of biocides at the Duane Arnold Energy 
Center, which began operating in February 1975. The analyses 
showed no immediate deleterious effects due to plant operations. 
Although the plant has not been in operation long enough to 
reveal any long-term deleterious effects, present indications do not 
lead to a concerned prediction that any are developing. The data 
utilized, the methods of analysis, and the results obtained are 
presented in detail along with recommendations for improving the 
current monitoring techniques. 


9949 Scientific advisory board of the Federal Medical Society 
(Bund ) announces: comment on the subject 
‘endangerment by nuclear plants’. Disch. Aerztebl.; No. 41, 
2821-2824(Oct 1975). (In German). 

The committee ‘Endangerment by nuclear power plants’ of 
the working group ‘Environmental Medicine’ of the Federal Medi- 
cal Society (Bund ztek ) expresses its opinion on the 
risk of nuclear power plants to the population in the memoran- 
dum. The committee confirms that by keeping to the safety specifi- 
cations, established until now, one can reckon with a radiation ex- 
posure averaging on 1/100th of the natural radiation exposure. Re- 
garding the question of the thermal load, this proves to be no spe- 
cial problem of nuclear engineering. In the case of accidents, it is 
shown that the safety precautions are such as to exclude the en- 
dangering of persons in the environment of nuclear power stations. 
The probability of so-called hypothetical accidents endangering the 
population is several orders of magnitude smaller than that of 
earthquakes or other natural catastrophes. 


9950 Peaceful use of atomic energy - is it possible to stop 
there. Poleszynski, D. (Institutt for Fredsforskning, Oslo 
(Norway)). Forskningsnytt; 21: No. 3, 9-15(1976). (In Norwegi- 
an). 








7 references. 

A brief survey is presented of the growth in number of 
nuclear power plants, and in the number of nations ng 
them, projected to 1980. The author also points out that eight 
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countries have, or plan, gaseous diffusion uranium enrichment 
plants and that gas centrifuge and other new isotope separation 
devices will increase the number of countries with enrichment 
potential. He also maintains that building of natural uranium 
nuclear power plants in some cases is dictated Y mili ambi- 
tions. Doubt is cast on the effectiveness of the Non-Proliferation 
Treaty and the IAEA safeguards p me in preventing the 
spread of nuclear weapon capability. threat represented by 
terrorist groups, sabotage and nuclear power plants as targets for 
conventional weapons are also discussed. The author's conclusion 
is that scientists in the interest of humanity should restrict their 
research to other forms of energy, e.g. solar or geothermal energy. 


SITING 


(Battelle Pacific Northwest Labs., Richland, Wash. 
da Apr 1976. Contract E(45-1)-1830. 282p. Dep. NTIS 
The report includes a review of the current state-of-the-art 
of dry-cooling technology for industrial and power-generating 
facilities and an evaluation of its technical potential and cost for 
large nuclear power plants. Criteria are formulated for coarse 
screening of the arid regions of the Western United States to select 
a surrogate site for more detailed site-specific analyses. The 
screening criteria included seismic considerations, existing trans- 
portation facilities, institutional and jurisdictional constraints, 
waste heat dissipation effects, water requirements, and ecologic 
and socioeconomic considerations. The Galt site near Las Vegas, 
Nevada was selected for the surrogate site analysis to assess impor- 
tant issues related to the construction and operation of twelve dry- 
cooled nuclear power plants at an arid location remote from major 
load centers. The assessment covers geotechnical, atmospheric and 
hydrologic considerations, special aspects of transporting large 
equipment overland to the site from seaports, analyses of potential 
transmission routes to major load centers, local institutional and 
taxing provisions, and ecologic and socioeconomic impacts. 


9952 (FRNC-R—39) Possibility of siting nuclear 


) power plants 
close to towns. (Industridepartementet, Stockholm (Sweden)). 


[nd]. 33p. (In French). INIS. 

French abridged version of the Swedish report SOU—1974- 
56. 

The paper presented sums up a Swedish report by the 
Ministry of Industrial Development on the possibilities of locating 
nuclear power stations close to towns. It deals with the choice of 
site, safety factors, effects on the environment, risks in the event of 
accident, and technical means of protection. 


9953 Swedish environmental authorities still nuclear 
power. Larsen, S. (Norges Vassdrags- og Elektrisitetsvesen, Oslo). 
Ingenioer-nytt; 12: No. 40;41, 1,23(21 May 1976). (In Norwegi- 
an). 

Comment on misleading mass media reports. 

The Swedish Dept. for the Environment expressed in a 
letter of 12th April 1976 to the Nuclear Energy Inspectorate, sup- 
plementary views on the approval of the construction of Forsmark- 
3 nuclear power plant. This was reported in the Norwegian mass 
media in such a way that the impression was given that the Dept. 
was to the construction of this plant. It is pointed out by 
the Director-general of the Norwegian Water Resources and Elec- 
tricity Authority that, in fact the Swedish Dept. is still of the 
opinion that nuclear power is the most environmentally favorable 
generating form, but that, in order to minimize the effects of ther- 
se in this given case, the system should be so built that 
aI - lation of a district heating system at a later date may be sim- 

ified. 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 9249 


9954 (CONF-760622—48 ) Feasibility studies of actinide recy- 
cle in LMFBRs as a waste management alternative. Beaman, S.L.; 
Aitken, E.A. (General Electric Co., Sunnyvale, Calif. (USA). Fast 
Breeder Reactor Dept.). 1976. Contract E(04-3)-0893-TAS-21. 
25p. Dep. NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

A strategy of actinide burnup in LMFBRs is being in- 
vestigated as a waste management alternative to long term storage 
of high level nuclear waste. This strategy is being evaluated 
because many of the actinides in the waste from spent-fuel 
reprocessing have half-lives of thousands of years and an alterna- 
tive to geological storage may be desired. From a radiological 
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viewpoint, the actinides and their daughters dominate the waste 
hazard for decay times beyond about 400 years. Actinide burnup 
in LMFBRs may be an attractive alternative to geological storage 
because the actinides can be effectively transmuted to fission 
products which have significantly shorter half-lives. Actinide bur- 
nup in LMFBRs rather than LWRs is preferred because the ratio 
of fission reaction rate to capture reaction rate for the actinides is 
higher in an LMFBR, and an LMFBR is not so sensitive to the ad- 
dition of the actinide isotopes. An actinide target assembly recycle 
scheme is evaluated to determine the effects of the actinides on 
the LMFBR performance, including local power peaking, breeding 
ratio, and fissile material requirements. Several schemes are evalu- 
ated to identify any major problems associated with reprocessing 
and fabrication of recycle actinide-containing assemblies. The 
overall efficiency of actinide burnout in LMFBRs is evaluated, and 
equilibrium cycle conditions are determined. It is concluded that 
actinide recycle in LMFBRs offers an attractive alternative to long 
term storage of the actinides, and does not significantly affect the 
performance of the host LMFBR. Assuming a 0.1 percent or less 
actinide loss during reprocessing, a 0.1 percent loss of less during 
fabrication, and proper recycle schemes, virtually all of the acti- 
nides produced by a fission reactor economy could be transmuted 
in fast reactors. 


9955 Nuclear power production and environmental safety. 
Ichikawa, R. (National Inst. of Radiological Sciences, Chiba 
(Japan)). Genshiryoku Kogyo; 21: No. 10, 66-69(Oct 1975). (In 
Japanese). 

The paper reports the characteristics of the control of en- 
vironmental radioactivity in atomic power production: the standard 
of exposure dose is the most important and the other standards of 
environment and emission are supplementary. Discussions of the 
concept ‘’ALAP (as low as practicable)’’ in America and Japan 
are reported. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 10183 


9956 Energy need, energy production, waste heat quantities - 
the present state and a look into the future. Schikarski, W. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer An- 
gewandte Systemanalyse). pp 1-11 of In Heat discharges into 
running waters and the atmosphere. Principles and examples for 
application for dealing with problems concerning flow mechanics 
and water resources and quality when discharging waste heat into 
running waters and the atmosphere. Zimmermann, C.; Kobus, H.; 
Geldner, P. (eds.). Graefelfing, F.R. Germany; Resch (1975). (In 
German) 

5 tabs.; 9 refs. 

The possibilities and methods to keep the waste heat low in 
our society so dependent on energy are manifold and they affect 
many aspects of our economic and social life. A society which 
shows concern for its environment will not hesitate to explore all 
possible avenues and to realize them. Nevertheless, one has to start 
from the assumption that the energy consumption, which is closely 
connected with the standard of living, will increase in the near fu- 
ture. Thus, we have to reckon with more waste heat. Therefore, on 
a medium-term basis, the amount of waste heat we will be con- 
fronted with and its distribution in the environment is to be in- 
vestigated carefully in order that on the one hand hydrosphere and 
atmosphere, the limit load of which is given, are not burdened in 
excess, and that on the other hand the media taking up waste heat 
are utilized in an optimal way (cooling management). On a long- 
term basis, the limits of waste heat discharge into water and at- 
mosphere have to be determined carefully, something which can 
probably be done on the basis of climatological consequences. 


RESEARCH, TEST, EXPERIMENTAL, ZERO- 
POWER, AND TRAINING REACTORS AND 
SUBCRITICAL ASSEMBLIES 


REFER ALSO TO CITATION(S) 9784, 9797, 9798, 9799, 9933, 
10003, 10004, 10005, 10042, 12127 


9957 (AWRE—44/96/1) Fast reactor safety studies using 
VIPER. Findlay, J.R.; Tait, J.H.; Venables, J.H.; McTaggart, M.H.,; 
Moreton-Smith, M.J.; Smith, D.L.E. (UKAEA Weapons Group, 
Aldermaston. Atomic W. Research Establishment). Mar 
1976. 21p. (TRG-Report—2816(R/X)). Dep. NTIS (US Sales 
Only) $3.50. 

Irradiated fast reactor fuel samples, exposed in a burst reac- 
tor such as VIPER to a heating transient, release the fission 
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products accumulated during their original irradiation. By sealin ng 
the poopy in a capsule, the pressure generated can be measur 
‘equation of state’’ analogous to the vapor equation, used 
ror a *Bethe-Tait analysis to represent the fuel behavior, can be 
derived. Because the VIPER spectrum is hard, it is necessary to 
moderate the neutron fluence to near thermal to achieve the 
required fission densities, and thereby the heat input to melt UO,. 
In order to avoid sink and self-shielding effects, which would 
depress the fission rate within a large sample, the sample is 
restricted to a disc of 10 mm diameter and | to 2 mm thick. In 
practice, the irradiated fuel is so brittle that the sample comprises 
wn | g of small pieces of fuel of mostly less than | mm 
dimension @ measurement and interpretation problems as- 
sociated with two types of co which have been developed are 
discussed. The diaphragm type of capsule is fitted with strain 
gauges to measure its deflection as a function of internal pressure. 


(HEDL-ARD-FCI— 230) Preliminary analysis re- 
port: FFTF Instrument Tree. Gray, R.L. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). May 1971. Contract 
E(45-1)-2170. 108p. AT. 

The Instrument Tree consists of an in-reactor assembly that 
(1) provides access and support for thermocouple and flowmeter 
instrumentation to monitor the outlet coolant from selected core 
assemblies, (2) provides a flow and thermal transient shield and 
clearance path for the Control Rod Disconnect Driveline, (3) pro- 
vides support for the Control Rod Disconnect Driveline dashpot 
cup assembly, (4) provides a back-up method for disconnecting 
the Control Rod Disconnect Driveline from the Control Rod Ab- 
sorber Assembly, and (5) provides a holddown to prevent the core 
assemblies from rising in the event of a loss of normal hydraulic 
holddown during reactor operation; a drive and upper assembly 
that (1) supports the weight of the in-reactor assembly, (2) lifts 
the in-reactor assembly to disconnect (if required) and raise the 
Control Rod Disconnect Drivelines above the core, (3) rotates the 
in-reactor assembly from over the core area to permit operation of 
the In-Vessel Handling Machine, (4) an additional lift in the 
storage position to nest the in-reactor assembly into the plug for 
removal of the tree from the reactor, (5) seals to prevent leakage 
of the reactor cover gas to the reactor head cavity area and (6) a 
holddown flange to secure the Instrument Tree to the Reactor 
Head; a plug assembly that provides nuclear and thermal shielding; 
and a control system consisting of sensors, a control console, and 
reactor control room data and interlocks that (1) monitor the 
status of the Instrument Tree during both reactor operation and 
refueling and (2) operation of the lift and rotation drives. 


9959 (HEDL-ARD-FRA—968) Structural analysis of In-Ves- 
sel Fuel S' module. Baumgartner, A.J. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). 16 Feb 1973. Con- 
tract E(45-1)-2170. 1S5ip. AT. 

Highlights of the structural analysis for the FFTF In-Vessel 
Sto Module are presented. The loading conditions considered 
included a seismic event, accidental drop of the core component 
pot, and operational temperature conditions. 


9960 (HEDL-BR—5853-C4) Drilled-in expansion bolts under 
static and alternating load. FFTF report. (Hanford Engineering 
Development Lab., Richland, re (USA)). Jan 1975. Contract 
E(45-1)-2170. 96p. Dep. NTIS $5. 
The objective of this covedinenion was to establish the al- 
lowable design loads (tension, shear, and combined load) for ex- 
ion bolts to be installed in regular 4000 psi mix concrete, 
Magnetite 5000 psi mix concrete, and Steel Shot 5000 psi mix 
concrete at the Fast Flux Test Facility. The test loads included 
static loads and alternating loads which simulate the dynamic loads 
of vibratory equipment and dynamic earthquake loads. 


9961 (HEDL-SA—861) HEDL empirical correlation of fuel 
pin top failure thresholds, status 1976. Baars, R.E. (Hanford En- 
gineering Development Lab., Richland, Wash. (USA)). 26 Aug 
1976. Contract E(45-1)-2170. Ilp. (CONF-761001—9). Dep. 
NTIS $3.50. 

zom International meeting on fast reactor safety and re- 
lated ae Chicago, Illinois, USA (Oct 1976). 

Damage Parameter (DP) empirical correlation of fuel 
pin claddin failure thresholds for TOP events has been revised 
and recorrelated to the results of twelve TREAT tests. The revised 
correlation, called the Failure Potential (FP) correlation, predicts 
failure times for the tests in the data base with an average error of 
35 ms for $3/s tests and of 150 ms for 50 cents/s tests. 


9962 (HEDL-TI—76044) i test data and fuel in- 
tegrity limits: boiling margin. (Hanford Engineering Development 


Lab., Richland, Wash. (USA)). 28 Oct 1976. Contract E(45-1)- 
2170. > Dep. NTIS $3.50. 

eoretical and experimental data are presented on FFTF 
fuel performance. (DG) 
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9963 (HEDL-TME—76-34) FFTF test loading effects: analy- 
sis of e in the FTR critical. 
Daughtry, J.W.; Dobbin, K.D. (Hanford Engineering Development 
Lab., — Wash. (USA)). Aug 1976. Contract E(45- 170. 
89p. A 

ol Experiments performed in the FTR Engineering Mockup 
Critical were analyzed to provide a better understanding of 
methods for computing spatial fission rate distributions, fission rate 
ratios, and reactivity worths in FTR test loops. Axial fission rate 
distributions were computed for **Pu, **U, and **U in two test 
loops for EMC loadings representin for s different control rod con- 
figurations. Fission rate ratios for *1Py, *3U, ™U and **U 
relative to ™*Pu were computed at core center and in two test 
loops. The worths of various compositions of plutonium, enriched 
uranium, depleted uranium and tantalum in test loops were com- 
puted. Comparisons of the calculated results with the experimental 
data provide C/E bias factors that can be used to adjust similar 
calculations for the FTR. In addition, recommended calculational 
methods are described. 


9964 (HEDL-TME—76-35) Core engineering. Technical 
progress report, January, February, March 1976. Peterson, R.E. 
(Hanford Engineering Development Lab., Richland, Wash. 
(USA)). Jul 1976. Contract E(45-1 )-2170. 6Ip. AT. 

ress in FFTF core engineering is reported in the areas 
of core physics, radiation and shield analysis, and core design and 
test management. 


9965 (HEDL-TME—76-44) Hydrogen meter prooftesting. 
McCown, J.J.; Mettler, G.W. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Apr 1976. Contract E(45-1)-2170. 
24p. Dep. NTIS $3.50. 

Two diffusion type hydrogen meters have been tested on the 
Prototype Applications Loop (PAL). The ANL designed unit was 
used to monitor hydrogen in sodium during FFTF startup and over 
a wide range of hydrogen concentrations resulting from chemical 
additions to the sodium and cover gas. A commercially available 
meter was added and its performance compared with the ANL 
unit. Details of the test work are described. 


9966 (HEDL-TME—76-52) Analysis of control rod interac- 
tion experiments in the FTR Mockup Critical. Dobbin, 
K.D.; Daughtry, J.W. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Mar 1976. Contract E(45-1)-2170. 56p. 
AT. 

Control rod interaction experiments in the Fast Test Reac- 
tor Engineering Mockup Critical (FTR-EMC) were analyzed. 
Safety rod, control rod, and peripheral shim rod worths were com- 
puted for a variety of absorber configurations that produced sig- 
nificant flux tilting and rod shadowing. Total rod worths were com- 
puted in thirty neutron energy groups with a two-dimensional X-Y 
model using the diffusion theory code, 2DBS. Worth profiles and 
incremental worths of control rods were computed in four energy 
groups employing a three-dimensional X-Y-Z model and the diffu- 
sion theory code, 3DB. The calculated rod worths and worth 
profiles were compared with measured results to assess the 
adequacy of the analytical methods. Calculation-to-experiment bias 
factors were obtained and can be used to adjust calculated ab- 
sorber rod worths for the FTR. 


9967 (HEDL-TME—76-69) HOP-CAL/HOP-CAL-Ni. Final 
report. Blasdel, M.J. (Hanford Engineering Development Lab., 
Richland, Wash. (USA)). Sep 1976. Contract E(45-1)-2170. 80p. 


The report presents the results of two calibration experi- 
ments performed for the EBR-II/TREAT static capsule engineering 
proof test series (HOP test series). The first was a calibration ex- 
periment to determine axial power profiles and power coupling for 
the type pin and thermal neutron filter arrangement used in the 
HOP series tests. The two methods used to determine the r 
coupling resulted in values of 3.68 x 10-° and 4.00 x 10-* W/cc- 
W/sub R/ (Watts per cc in the fuel per watt of reactor power). 
The second test was an unfueled test to measure the heat 
generated in the HOP series static capsule nickel heat sink due to 
the TREAT gamma heating. The transient averaged power 
coupling factor due to gamma heating ranged from 1.57 x 1077 
W/cc-W/sub R/ to 1.87 x 10-7 Wice-Wisub R/. 


9968 (ORNL—5061) Subcriticality calculations in support of 
the reactivity surveillance oy he, 


gineering iby, D.L.; F. (Oak a 
National a. Tenn. (USA)). Oct 1976. Cite "W-7405-E 
marized. These were made at ORNL in support of the analysis of 


the subcritical experiments performed on the Fast Flux Test Reac- 
tor Engineering Mockup Critical located at Idaho Falls. Results in- 
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dicate agreement can be obtained between the sim 

modified source multiplication method and other more com 

reactivity determination methods such as diverse kinetic rod , 

or noise analysis provided accurate detection efficiencies can be 

calculated. The pointwise (zone wise) convergence of the fluxes is 

given particular attention as a major problem in obtaining 
‘accurate’’ detection efficiencies. 


9969 (ORNL/RSIC—40, 163-176) Application of semi- 
empirical modeling and quntiner to unfolding fast 
neutron spectra from reaction rate data. Harker, Y.D. 
(Idaho National Engineering Lab., Idaho Falls, ID). Oct 1976. 

From Seminar on radiation energy spectra unfoldi 
—.- Tennessee, United States of America (USA) (IE Apr Apr 

6) 

In Review of radiation spectra unfolding. 

A semi-empirical analytical expression representing a fast 
reactor neutron spectrum has been developed. This expression was 
used in a non-linear regression computer routine to obtain from 
measured multiple foil integral reaction data the neutron spectrum 
inside the Coupled Fast Reactivity Measurement Facility. In this 
application six parameters in the analytical expression for neutron 
spectrum were adjusted in the non-linear fitting process to max- 
imize consistency between calculated and measured integral reac- 
tion rates for a set of 15 dosimetry detector foils. In two-thirds of 
the observations the calculated integral agreed with its respective 
measured value to within the peter athe standard deviation, and 
in all but one case agreement within two standard deviations was 
obtained. Based on this quality of fit the estimated 70 to 75 per- 
cent confidence intervals for the derived spectrum are 10 to 20 
percent for the energy range 100 eV to 1 MeV, 10 to 50 percent 
for 1 MeV to 10 MeV and S50 to 90 percent for 10 MeV to 18 
MeV. The analytical model has demonstrated a flexibility to 
describe salient features of neutron spectra of the fast reactor type. 
The use of regression analysis with this model has produced a sta- 
ble method to derive neutron spectra from a limited amount of in- 
tegral data. 


9970 (ORNL/RSIC—40, pp 177-186) Unfolding of neutron 
spectra from Godiva type critical assemblies. Harvey, J.T.; Meason, 
J.L.; Wright, H.L. (Univ. of Arkansas, Fayetteville). Oct 1976. 

From Seminar on~radiation energy spectra unfolding; Oak 
= Tennessee, United States of America (USA) (12 Apr 

). 

In Review of radiation spectra unfolding. 

The results from three experiments conducted at the White 
Sands Missile Range Fast Burst Reactor Facility are discussed. The 
experiments were designed to measure the ‘’free-field’’ neutron 

‘trum and the neutron spectra from mildly perturbed 

environments. SAND-II was used to calculate the neutron spec- 
trum utilizing several different trial input spectra for each experi- 
ment. Com are made between the unfolded neutron spec- 
trum for each trial input on the basis of the following parameters: 
average neutron energy (above 10 KeV), integral fluence (above 
10 KeV), spectral index and the hardness parameter, phi/sub 
eq//phi. 
9971 (PB—251497) Comparative analysis of utilization of 
research reactors in a number of developing Asian and Latin Amer- 
ican countries. Final report. Guinn, V.P. (California Univ., Irvine 
(USA). Dept. of Chemistry). Dec 1975. Contract AID/csd-3639. 
66p. NTIS $4.50. 

This study was carried out to assess the present degree of 
utilization of research-t nuclear reactors in a number of 
developing Asian and Latin American countries - and the various 
factors that appear to be either stimulating or inhibiting their op- 
timum utilization. In addition, the study included less-detailed as- 
sessments of various other related nuclear programs in these coun- 
tries. The report is based primarily upon observations made by the 
author durin number es scientific meetings in which he par- 
ticipated in | Patience oath ical areas, and during a number of trips 
he made soa puclian al tes emanates ation ana ring 
their degree of reactor utilization (and related subjects). (GRA) 


9972 (SAND—76-9057) Capabilities of the Annular Core 
Pulse Reactor for reactor safety experiments. Reuscher, J.A.; 
Pickard, P.S.; Marion, R.H.; Karnes, C.H.; Morris, F.M. (Sandia 
Labs., Albuquerque, N.Mex. (USA) 1976. Contract E(29-1 )-789. 
12p. (CONF-761001—15). Dep. NTIS $3.50. 

From International ee on fast reactor safety and re- 
lated physics; a IMinois, USA (Oct 1976). 

The 


and steady state performance of the Annular 
Core Pulse cao (ACPR) is being improved to provide a facility 
for fast reactor safety experiments. A new two region core is 
with a high-heat capacity fuel region around the centra' 
i cavity and an outer region of uranium-zirconium 
hydride fuel. The new core is expected to operate with an initiai 
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period of 2 to 3 milliseconds and a cavity fluence that is 2 to 2.5 
times greater than the current value. 


9973 (WARD-NA—3045-34) Interstitial Transfer Program. 
ITF Runs 4, 5, and 6. Program conclusions. Ray, W.E. 
(Westinghouse Electric Corp., Madison, Pa. (USA). Advanced 
Reactors Div.). Jun 1976. Contract E(11-1)-3045. 184p. AT. 

The ERDA funded Interstitial Transfer Program at WARD 
terminated with the completion of the sixth in a series of runs in 
the Interstitial Transfer Facility (ITF), a small scale simulation of 
the FFTF primary system. The first phase of the program included 
extensive equilibrium and diffusion measurements in simple, essen- 
poe F geaes test loops, the data from these tests being used to 

ish a model describing the transfer of carbon as a function of 
temperature, time, and sodium chemistry. The second phase of the 
rogram used the ITF to test the model under prototypic operating 
conditions. Operating histories, interstitial transfer data, metallic 
corrosion/deposition data and structural investigations are all 
covered in detail. The discussion also includes a rationalization of 
the entire iy ag The observed deviations from the earlier 
WARD model have been taken into account and used to modify 
the model in order to improve applicability to real reactor situa- 
tions. 


9974 Microstructural damage in an AlMg, alloy by sodium 
traces. Romer, O. (Kernforschungszentrum Karlsruhe (F.R. Ger- 
many). Abt. Reaktorbetrieb und Technik). KFK Nachr.; 7: No. 4, 
20-22( 1975). (In German). 

2 figs.; 8 refs. 

A reserve tank of the material AlMg, is being fabricated for 
the D,O-moderated and-cooled reactor FR2 (Karlsruhe). Follow- 
ing several months of storage of welded tools in air, micro struc- 
tural damage could be seen along the welded seams in the form of 
numerous microcracks and recesses along the grain boundaries. 
The cause for the embrittlement of this alloy at temperatures 
above 300-400°C is said to be sodium impurities. A micro-struc- 
ture picture shows fine precipitates of the intermetallic phase 
Al,;Mg, (8-phase) on the grain boundaries in the region of the 
microcracks. Due to the joint effect of the B-precipitations and the 
microcracks, the alloy has become susceptible to stress crack cor- 
rosion. 


9975 Rabbit system. Kreiner, H.J. (to Gesellschaft fuer 
Strahlen- und Umweltforschung mbH). German(FRG) Patent 
2,353,683/B/. 30 Apr 1975. 8p. (In German). 

4 figs 

The discovery deals with a rabbit system for ultrafast trans- 
port of a sample acceptor between a sample taking site, for exam- 
ple an activation site in the core of a reactor, and an evaluating 
site. In the case of very short-lived radioactive decay products such 
as Su 132, a transport path of 10m has to be overcome in mil- 
liseconds. The sample taker is taken up by a carrier capsule, is 
then pneumatically transported at almost the speed of sound to the 
evaluating site, there it is non-destructively stopped and released 
for evaluation. In the opposite direction, transport is effected by 
subpressure. Irradiation and evaluation positions are controlled by 
light barriers. The system including the evaluation by detector with 
measuring electronics is fully automated. 


9976 Critical heat flux through a stagnant weter annulus. 
Hebel, W. (Commission of the European Communities, Mol 
(Belgium). Joint Nuclear Research Center); Dirven, P. (Centre 

d'Etude de I’Energie Nucleaire, Mol (Belgium). Dept. Technologie 
et Energie). Kerntechnik; 17: No. 12, 546-549(Dec 1975). 

4 figs.; 6 refs. 

The heat dissipation from a surface immersed under water is 
limited by the phenomenon of critical heat flux. A special case 
represents the heat transfer from a heated rod through a stagnant 
water annulus to a surrounding pressure tube being cooled at the 
outside. This problem was encountered when designing irradiation 
experiments for the BR 2 Material Testing Reactor at Mol. In 
order to investigate the conditions for which the critical heat flux 
will be attained, meaning destruction of the heated rod by burn- 
out, a series of tests was performed. The testing conditions and 
results, which led to a better understanding of the limiting factors 
of heat transfer, are described. 


9977 Digital determination of TR-I control rod worths and 
time behaviour of neutron flux. Ertek, C. (Cekmece Nuclear 
Research and Training a Istanbul (Turkey)). Atomkernener- 
gie; ~ No. 2, 99-100( 1976 
3 figs.; 4 refs. 
The control rod reactivity worth of the swimming-pool type 
reactor (TR-1) in CNAEM, Cekmece Nuclear Research and Train- 
Centre has been measured digitally and the mean neutron 
lifetime has been estimated by a special miniature fission chamber 
with 60 nanosecond resolving time. <The time behaviour of thermal 
neutrons is also compared with reactor control console results. 
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9978 Parabolic coefficient of reactivity measurements for the 
design of repetitively pulsed fast reactor. lyengar, P.K.; Basu, T.K.; 
Chandramoleshwar, K.; Das, S.; Job, P.K.; Nargundkar, V.R.,; 
Pasupathy, C.S.; Srinivasan, M.; Subba Rao, K. (Bhabha Atomic 
Research Centre, Bombay (India). Neutron Physics Section). 
Atomkernenergie; 27: No. 2, 87-93( 1976). 

8 figs.; 3 tabs.; 11 refs. 

The paper describes the measurements of the parabolic 
coefficient of reactivity (a) carried out at the PURNIMA critical 
facility in Trombay in connection with the design of a reflector- 
pulsed, PuO,-fuelled, 30 kW, air-cooled fast reactor. A full scale 
mock-up of KPFR (Kalpakkam Pulsed Fast Reactor) consisting of 
a hexagonal PuO, core reflected on five sides by copper and on 
the sixth by a movable reflector block(Be, Ti, Al) was set up. The 
parabolic coefficient of reactivity a was deduced from the reactivi- 
ty variation with reflector block displacement around its maximum 
reactivity position. Various core configurations, window structures 
and block widths were studied. The experiments showed that a is 
approximately proportional to the total reactivity worth (W/sub 
B/) of the reflector blocks. a values ranged from 1.0 m~ to 3.0 
m~? while W/sub B/ was in the region of 8 to 20 . It was concluded 
that for realistic core and window configurations a Be reflector 
would have a reactivity worth of 10 to 12 and an a value of 1.5 
m~? while a block of Ti or Al would have a worth of approximate- 
ly 7 with an @ value of approximately 1.0 m~?. These values would 
result in a neutron burst width of 110 to 120 ws for the KPFR. 


9979 Confidence regions for the fast neutron flux density in 
fuel channel positions of research reactors. Weise, L. 
(Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Zen- 
tralabteilung Brennelement- und Bestrahlungstechnologie). Atom- 
kernenergie; 27: No. 2, 94-98( 1976). (In German). 

1 fig.; 5 refs. 

The prediction of neutron flux density in research reactors 
is a very important task for the planning and layout of irradiation 
experiments. Confidence regions for the fast neutron flux density 
are established upon the basis of a linear regression between the 
fission flux density, which is measured with activation detectors, 
and the inserted fuel mass. In the case of a DIDO-like core as in 
the Juelich research reactor FRJ-2 it is possible after some 
reasonable assumptions about the thermal neutron flux density in 
the fuel region, to predict the equivalent nickel fission flux density 
within an uncertainty range of maximal +- 12 percent. Without 
considering the due fuel mass, a variation width for the expected 
measuring value of about +- 50 percent was obtained. This means 
that the application of the constructed confidence regions can im- 
prove the accuracy of a stated forthcoming fast flux density value 
to a considerable extent. 


9980 Neutron scattering and materials research at the Institut 
Max von Laue-Paul Langevin. Kostorz, G. (Institut Max von Laue - 
Paul Langevin, 38 - Grenoble (France)). Atomkernenergie; 28: No. 
2, 61-73( 1976). 

17 figs.; 131 refs. 

Since 1972 the British-French-German Institut Laue-Lan- 
gevin (ILL) at Grenoble has been operating a high flux reactor 
and neutron beam facilities for fundamental research in nuclear 
physics and for the application of neutron scattering techniques to 
the study of condensed matter. A short description of the reactor 
and some of the scattering instruments is followed by a review of 
recent investigations on materials of some practical relevance. Ex- 
amples are given for structure analysis, defect studies, measute- 
ments of atomic and molecular motion and collective excitations in 
crystalline and other substances. 


9981 Multilayer Fe-Co mirror polarizing neutron guide. Drab- 
kin, G.M.; Okorokov, A.I.; S’chebetov, A.F.; Borovikova, N.V.; 
Gukasov, A.G.; Kudriashov, V.A.; Runov, V.V. (AN SSSR, Lenin- 
= Inst. Yadernoj Fiziki); Korneev, D.A. (Joint Inst. for Nuclear 

esearch, Dubna (USSR). Lab. of Neutron Physics). Nucl. In- 
strum. Methods; 133: No. 3, 453-456(15 Mar 1976). 

A polarizing neutron guide made from SOCoSOFe mirror 
with an absorbing underlayer is described. The neutron guide 
design and results of its test on the reactor VVR-M (Leningrad 
Nuclear Physics Institute, Gatchina) are reported. The flux at the 
end of the 1.6 x 30 mm? neutron guide was equal to 1.7 x 10? 
n/cm’s with a reactor power of 16 MW. Polarizations averaged 
over the spectra of the anges beam for narrow and broad in- 
coming collimations were 0.95 and 0.97, respectively. 


Destot, M.; Musso, J.F.; Cerles, J.M. (CEA Centre d'Etudes 

Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Services des 

a Inf. Sci. Tech. (Paris); No. 213, 43-51(Apr 1976). (In 
rench). 
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The gamma spectrometry facility, original in design, located 
in the immediate proximity of the OSIRIS reactor core at Saclay, is 
described. This device is used to examine nuclear fuel elements ir- 
radiated in OSIRIS or in some power reactors. In most cases, it is 
possible to equip power reactors (in particular water reactors) with 
installations of this type. With this device, it is also possible to fol- 
low the evolution of a large number of fission products in space 
and time, and to obtain useful information concerning nuclear 
safety (for example, cladding rupture) and fuel economy (with 
burn-up rate determination). Details on the performance of this 
measuring device are given in connection with the study of burn- 
up rates and linear irradiation power. This OSIRIS reactor gamma 
spectrometry installation is a nondestructive testing technique, 
which is easy and rapid to use. 


9983 Some physical studies on fast critical assemblies BFS-1. 
Dulin, V.A.; Kazanski, Yu.A.; Mamontov, V.F.; Sidorov, G.I. At. 
Energ. (USSR); 40: No. 5, 377-381(May 1976). (In Russian). 

On fast critical assemblies BFS-22, -23, -26, -27, -30, a se- 
ries of experiments was carried out for studying calculation accura- 
cies of some characteristics of the critical assemblies. Central reac- 
tivity coefficients were measured. The ratio of generated neutrons 
to that of the absorbed neutrons was measured. The ratios of reac- 
tion rates of a number of fissile and absorbing elements were also 
measured. The important problems of adequacy of calculations 
and experiment were studied. The experimental data obtained 
were compared with the calculation results with the 26-group code 
and the BNAB-70 constants set. 


9984 Effect of heterogeneity on experimental integral parame- 
ters of sub-critical assemblies. Yurova, L.N.; Bushuev, A.V.; Nau- 
mov, V.I.; Duvanov, V.M.; Khrennikov, N.N.; Zubarev, V.N. Af. 
Energ. (USSR); 40: No. 5, 384-386(May 1976). (In Russian). 

The effect of heterogeneity on experimental integral 
parameters of sub-critical assemblies of natural and slightly en- 
riched uranium is discussed. Calculations and experimental data 
are presented to demonstrate the magnitude of the effect as a 
function of system dimensions. Recommendations regarding the 
choice of system dimensions providing acceptable measuring accu- 
racy are included. 


9985 Versatile neutron beam filter facility with silicon and 
iron filters. Tsang, F.Y.; Brugger, R.M. (Missouri Univ., Columbia 
(USA)). Nucl. Instrum. Methods; 134: No. 3, 441-447(1 May 
1976). 

A versatile neutron beam filter facility has been installed at 
the University of Missouri Research Reactor Facility (MURR). 
With this facility, the filter tubes can be changed easily and safely 
during a reactor shutdown while the components within a filter 
tube can be inserted or removed with the reactor operating at low 
power. To date two filters have been made for this facility. The Si 
filter provides a 144 keV neutron flux of about 10° n/cm’s, and the 
Fe filter a 24 keV neutron flux of about 10’n/cm*s. Spectrum mea- 
surements through 210cm of single crystal Si have shown that an 
increase in the thickness of Si significantly reduces the intensity of 
both the gamma and low energy neutron background. 


9986 Neutron spectrum from a uramium-235 sphere bom- 
barded by 14-MeV neutrons. Ragan, C.E. Ill; Auchampaugh, G.F.,; 
mae ay 5 A.; Silbert, M.G. (Los Alamos Scientific Lab., 
NM). Nucl. Sci. Eng.; 61: No. 1, 33-39(Sep 1976). 

A benchmark measurement of the neutron leakage spec- 
trum from a pulsed 38-kg uranium (93.5 percent *°U) sphere has 
been made using time-of-flight techniques. The sphere had a mul- 
tiplication of approximately 11 for 14-MeV neutrons, and a 
neutron hold-up time of approximately 40 nsec. The centrally 
located source of 14.1 +- 0.8-MeV neutrons, produced by bom- 
barding a tritium gas target with pulses of low-energy deuterons, 
was isotropic to +-7.7 percent. Neutrons in the 0.180- to 16.0- 
MeV energy range were detected at the end of a 39-m flight path 
by an Ne-213 liquid scintillator employing pulse-shape discrimina- 
tion. The detector efficiency was measured over this same energy 
range using monoenergetic neutrons from the T(p,n) T(d,n), and 
D(d,n) reactions. The measured neutron flux as a function of ener- 
gy is compared with the results of Monte Carlo calculations per- 
formed with the MCN code. Uranium cross sections from 
ENDF/B-IV and an older set from Lawrence Livermore Laborato- 
ry were used in the calculations. The results calculated using the 
ENDF/B-IV cross sections are in good agreement with the mea- 
surements, especially in the 1- to 6-MeV energy region where the 
uncertainties in both the calculated and experimental results are 
the smallest. 
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PLUTONIUM AND ISOTOPE PRODUCTION, 
CHEMONUCLEAR, MATERIALS TESTING, AND 
MATERIALS PROCESSING REACTORS 


REFER ALSO TO CITATION(S) 10680 


PROPULSION REACTORS 
REFER ALSO TO CITATION(S) 10036 


9987 Nuclear merchant ship propulsion: present status in the 
UK. I. Technical aspects. Kinsey, R.P. (United Ki Atomic 
peng Authority, Risley, Eng.). Nav. Archit.; No. 2, 51-53(Mar 
) 

The development of nuclear ship propulsion reactors in the 
U.K. is discussed under the following topics: basic design concept 
of the marine reactor; operational safety aspects of nuclear ships; 
and U.K. capability in the small reactor field. 


9988 Nuclear merchant ship propulsion: present status in the 
UK. II. Economic studies. Llewelyn, G.I.W.; Newby, D. (United 
Kingdom Atomic Energy Authority, Risley, Eng.). Nav. Archit.; 
No. 3, 83-84(May 1976). 

The ranges of ship types and routes studied are given and 
the results of the analysis are given. The data are computed for the 
reference case of 120 reactors. In every case the fuel costs have 
been separated from the remainder of the operating costs and the 
capital costs. In view of uncertainties, the sensitivity of the com- 
parison between the conventional and nuclear total costs is illus- 
trated for four values of bunker prices and nuclear fuel costs; the 
latter include high and low fuel cycle costs based on $15 and $50 
per lb uranium. Conclusions are presented. 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 9193, 9774, 9957, 10371, 11139 


9989 (AD-A—019354) A reliability review of the reactor 
safety study. Kamins, M. (Rand Corp., Santa Monica, Calif. 
(USA)). Apr 1975. 29p. (P—5413). S $4.00. 

On August 20, 1974, the U.S. Atomic Energy Commission 
(AEC) released to the public the 14-volume text of the Reactor 
Safety Study: An Assessment of Accident Risks in U.S. Commer- 
cial Nuclear Power Plants, AEC designation WASH-1400, the 
‘preliminary results’ of which had been announced nearly a 
earlier. Public comment on the — was invited, and I was asked 
by the Chairman of the Energy Committee of the Sierra Club to 
make comments on the reliability aspects of the study. These com- 
ments were combined with those of a number of other reviewers, 
and appeared in Preliminary Review of the AEC Reactor Safety 
Study, published jointly by the Sierra Club and the Union of con- 
cerned Scientists in November 1974. That review, which was 
highly critical of several aspects of the Reactor Safety Study, 
provoked a number of unfavorable comments from AEC staff 
members. Those in turn have resulted in a number of requests to 
update the earlier comments, with the general purpose of respond- 
ing to AEC — i further documen and oe the 
po Reatnona making the case more w wn Bent the in- 
terested but nontechnical reader. The text of this Paper is te first 
draft version of those updated comments. (GRA) 


9990 (ANCR-NUREG— 1238) Experiment data report for 
Semiscale Mod-1 Test S-02-8; blowdown heat transfer test. Crapo, 
H.S.; Sackett, K.E. (Idaho National Engineering Lab., Idaho Falls 
aa Aug 1976. Contract E(10-1)-1375. 183p. Dep. NTIS 


Recorded test data are presented for Test S-02-8 of the 
Semiscale Mod-1 blowdown heat transfer test series. This test is 
one of several Semiscale Mod-1 experiments conducted to in- 
— the thermal and hydraulic phenomena accompanying a 

loss-of-coolant accident in a pressurized water reac- 

pi. m, and to a data base for a regulatory standard 

. Test $-02-8 was conducted from an initial cold leg fuid 

rature of 542°F and an initial ey of 2,262 psia. A simu- 

nae agen offset og leg break was used to in- 
vestigate the system response to a depressurization transient wii 

full core power (1.6 MW). An dundee heated core was used in 

the pressure vessel to simulate the effects of a nuclear core. 

System flow was set to — the full design core temperature 

differential of 66°F. The flow resistance of the intact loop was 

based on core area scaling. During system depressurization, core 
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power was reduced from the initial level of 1.6 MW to simulate 
the surface heat flux of nuclear fuel rods until such time 
that departure from nucleate boiling occurs. Blowdown to the 
pressure my gente system was accomplished without simulated 
emergency core cooling injection or pressure ——— 

coolant spray. The — of the cment is to e available the 
uninterpreted data from Test S-02-8 for future data analysis and- 
test results rting activities. The data, presented in the form of 
graphs in engineering units, have been analyzed only to the extent 
necessary to assure that they are reasonable and consistent. 


9991 (ANCR-NUREG— 1327) data report for 
Semiscale Mod-1 Test S-29-1 (in test with asymmetrical 
break). Crapo, H.S.; Jensen, M.F.; Sackett, K.E. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Jul 1976. Contract E(10- 
1)-1375. 200p. Dep. NTIS $7.75. 

Recorded test data are presented for Test S-29-1 of the 
Semiscale Mod-1 special heat transfer test series. This test is 
among several Semiscale Mod-! experiments conducted to in- 
vestigate the thermal and hydraulic phenomena accompanying a 
hypothesized loss-of-coolant accident (LOCA) in a pressurized- 
water reactor system. Test S-29-1 was conducted from an initial 
cold leg fluid temperature of 544°F and an initial pressure of 2,260 
psia. An asymmetrical offset shear cold leg break was used to in- 
vestigate the system to a depressurization transient with a 
flow distribution different from that associated with a symmetrical 
cold leg break. System flow was set to achieve a core fluid tem- 
perature differential of 66°F at full core power of 1.6 MW. The 
flow resistance of the intact loop was based on core area scaling. 
An electrically heated core with a flat radial power profile was 
used in the pressure vessel to simulate the effects of a nuclear 
core. During system depressurization, core power was reduced 
from the initial level of 1.6 MW to simulate the surface heat flux 
response of nuclear fuel rods until such time that departure from 
nucleate boiling (DNB) might occur. Blowdown to the pressure 
Suppression system was accompanied by simulated emer — core 
cooling injection into both the intact and broken loops. Cooiant in- 
jection was continued until test termination at 200 s seconds after 
initiation of blowdown. 


9992 (ANCR-NUREG—1329) Experiment data report for 
Semiscale Mod-1 Test S-29-3; integral test from reduced initial 
pressure. Crapo, H.S.; Collins, B.L.; Sackett, K.E. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Sep 1976. Contract E(10- 
1)-1375. 200p. Dep. NTIS $7.75. 

Recorded test data are presented for Test S-29-3 of the 
Semiscale Mod-1 special heat transfer test series. This test is 
among several Semiscale Mod-1 experiments conducted to in- 
vestigate the thermal and hydraulic phenomena accompanying a 
hypothesized loss-of-coolant accident in a pressurized water reac- 
tor system. Test S-29-3 was conducted from an initial cold leg fluid 
temperature of 544°F and an initial pressure of 1,760 psia. A simu- 
lated double-ended offset shear cold leg break was used to in- 
vestigate the system response to a depressurization transient start- 
ing a lower initial pressure than that usually associated with 
pressurized water reactor operation. System flow was set to 
achieve a full core fluid temperature differential of 66°F at full 
core power of 1.6 MW. The resistance of the intact loop was 
based on core area scaling. An electrically heated core with a 
peaked radial oe profile was used in the pressure vessel to 
simulate the effects of a nuclear core. During system depressuriza- 
tion, core power was reduced from the initial level of 1.6 MW to 
simulate the surface heat flux response of nuclear fuel rods until 
such time that departure from nucleate boiling might occur. Blow- 
down to the pressure suppression system was accompanied by 
simulated emergency core cooling injection into both the intact 
and broken loops. Coolant injection was continued until testter- 
mination at 200 seconds after initiation of blowdown. The pu 
of the report is to make available the uninterpreted data from Test 
S-29-3 for future data analysis and test results reporting activites. 
The data, presented in the form of graphs in engineering units, 
have been analyzed only to the extent necessary to assure that they 
are reasonable and consistent. 


9993 (ANCR-NUREG— 1347) Power-cooling mismatch test 
series. Test PCM-2A; test results report. Cawood, G.W.; Holman, 
G.W.; Martinson, Z.R.; , B.L. (Idaho National Engineering 
Lab., Idaho Falls (USA)). Sep 1976. Contract E(10-1)-1375. 
172p. Dep. NTIS $6.75. 

The rel describes the results of an oe experimental 
pee en - and postcritical heat flux (CHF) behavior of a 

sy vveetel ang pressurized water reactor (PWR) type, UO,- 
fue , zircaloy-clad fuel rod. The nominal coolant conditions for 
pressure and temperature were representative of those found in a 
commercial PWR. Nine separate ures from nucleate boiling 
(DNB) cycles were performed by either of two different methods: 
(a) decreasing the coolant flow rate while the fuel rod power was 
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held constant, or (b) increasing the fuel rod power while the coo- 
lant flow rate was held constant. DNB was obtained during eight of 
the nine cycles performed. For the final flow reduction, the mass 
flux was decreased to 6.1 x 10% Ib/hr-ft? at a constant peak linear 
heat generation rate of 17.8 kW/ft. The fuel rod was allowed to 
remain in film boiling for about 210 seconds during this final flow 
reduction. The fuel rod remained intact during the test. Results of 
on-line measurements of the fuel rod behavior are presented 
together with discussion of instrument performance. A comparison 
of the data with Fuel Rod Analysis Program-Transient 2 (FRAP- 
T2) computer code calculations is included. 


9994 (BNWL-SA—5922) COBRA-IV simulation of the semis- 
cale core during blowdown. McMonagle, C.A.; Stewart, C.W.,; 
Trent, D.S. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Aug 1976. Contract E(45-1)-1830. 8p. (CONF- 
761103—6). Dep. NTIS $3.50. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

Preliminary results from a numerical simulation of core 
thermal-hydraulics for experiment S-02-3 of the Semiscale blow- 
down heat transfer test series are presented. The simulation was 
performed with the COBRA-IV computer program to demonstrate 
the program's capability to simulate blowdown multidimensionally. 
A one-eighth section-of-symmetry of the Semiscale core was 
represented three-dimensionally by six interconnected flow chan- 
nels with 39 axial divisions. Asymmetry due to the broken and in- 
tact legs was not simulated. Measurements obtained during experi- 
ment S-02-3 were used, whenever possible, for computational 
boundary conditions. However, in some instances, it was necessary 
to use inferred information to satisfy code input requirements. 
Computed trends for core inlet density and flow rate agree 
reasonably well with experimental values. Unfortunately, uncer- 
tainties in some important boundary conditions make a detailed 
evaluation of the computed results impossible. 


9995 (CEA-CONF—3226) Calculation model for a HTR core 
seismic response. Comparison with experimental results on the 
Vesuve shaking table. Buland, P.; Berriaud, C.; Cebe, E.; Livolant, 
M. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif-sur- 
Yvette (France). Service des Etudes Mecaniques et Thermiques). 
1975. 22p. (CONF-750984—25 ). INIS. 

From International seminar on extreme load conditions and 
limit analysis procedures for structural reactor safeguards and con- 
tainment. structures; Berlin, German, Federal Republic of (F.R. 
Germany) (8 Sep 1975). 

The experimental results obtained at Saclay on an HTGR 
core model and comparisons with analytical results are presented. 
Two series of horizontal tests have been performed on the shaking 
table Vesuve: sinusoidal test and time history response. Accelera- 
tion of graphite blocks, forces on the boundaries, relative displace- 
ment of the core and PCRV model, and impact velocity of the 
blocks on the boundaries were recorded. Sinusoidal tests consisted 
of frequency sweeps at constant displacement level and sine dwells 
at constant g-level. These tests have shown the strongly nonlinear 
dynamic behavior of the core. The resonant frequency of the core 
is dependent on the level of the excitation. These phenomena have 
been explained by a computer code, which is a lumped mass non- 
linear model. Good correlation between experimental and analyti- 
cal results was obtained for impact velocities and forces on the 
boundaries. This comparison has shown that the damping of the 
core is a critical parameter for the estimation of forces and veloci- 
ties. El Centro time history displacement at the level of PCRV was 
reproduced on the shaking table. The analytical model was applied 
to bes excitation and good comparison was obtained for forces and 
velocities. 


9996 (COO—2825-6) Operational safety reliability. 
Progress report, May 15, 1976—August 14, 1976. Hockenbury, 
R.W. (Rensselaer Polytechnic Inst., Troy, N.Y. (USA). Dept. of 
Nuclear Engineering). Aug 1976. Contract E(11-1)-2825. 45p. 
Dep. NTIS $4.00. 

The current research effort is roughly divided into two 
areas, (1) the determination of the protection system reliability 
and its probability distribution based on the failure distribution of 
the components and (2) the study of statistical characteristics of 
protection system sensors in order to extract the maximum infor- 
mation and to better anticipate off-normal conditions to promote 
safety and possibly avoid costly plant outages. This report sum- 
marizes the work to date in these two areas. The goal is to develop 
methods and models suitable for analysis of fast breeder protection 
systems during the operational phase, with emphasis on practical 
= results and realistic determination of their confidence 
levels. 


9997 (COO—3027-23) Dewetting and rewetting or phases of 
thermo-hydraulic safety of nuclear power reactors (light water- 
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cooled). Bonilla, C.F. «(Columbia Univ., New York (USA). Dept. of 
Chemical Engineering and Applied Chemistry). 1974. Contract 
E(11-1)-3027. 24p. (CONF-750804—12). Dep. NTIS $3.50. 

From Conference on heat transfer; San Francisco, Califor- 
nia, USA (11 Aug 1975). 

A review of research on the dewetting and rewetting phases 
of loss-of-coolant accidents in LWR's is presented. 


9998 (EPRI-NP—194) Methodology development for statisti- 
cal evaluation of reactor safety analyses. Mazumdar, M.; Marshall, 
J.A.; Chay, S.C.; Gay, R. (Westinghouse Electric Corp., Pittsburgh, 
Pa. (USA)). Jul 1976. 139p. NTIS $6.00. 

For Electric Power Research Inst., Palo Alto, CA. 

In February 1975, Westinghouse Electric Corporation, 
under contract to Electric Power Research Institute, started a one- 
year program to develop methodology for statistical evaluation of 
nuclear-safety-related engineering analyses. The objectives of the 
program were to develop an understanding of the relative efficien- 
cies of various computational methods which can be used to com- 
pute probability distributions of output variables due to input 
parameter uncertainties in analyses of design basis events for 
nuclear reactors and to develop methods for obtaining reasonably 
accurate estimates of these probability distributions at an economi- 
cally feasible level. A series of tasks was set up to accomplish 
these objectives. Two of the tasks were to investigate the relative 
efficiencies and accuracies of various Monte Carlo and analytical 
techniques for obtaining such estimates for a simple thermal- 
hydraulic problem whose output variable of interest is given in a 
closed-form relationship of the input variables and to repeat the 
above study on a thermal-hydraulic problem in which the relation- 
ship between the predicted variable and the inputs is described by 
a short-running computer program. The purpose of the report 
presented is to document the results of the investigations 
completed under these tasks, giving the rationale for choices of 
techniques and problems, and to present interim conclusions. 


9999 (GA-A— 14090) Analysis of safety-related physics mea- 
surements in the initial gas-cooled fast breeder reactor critical ex- 
periments. Moore, R.A.; Hess, A.L. (General Atomic Co., San 
Diego, Calif. (USA)). 1 Oct 1976. Contract E(04-3 )-0167-PRJ-23. 
I lp. (CONF-761001—17). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

Analyses of experiments in the initial critical assemblies for 
the gas-cooled fast breeder reactor (GCFR) were conducted using 
the calculational methods at General Atomic (GA) for GCFR 
design. The assemblies, constructed on the ZPR-9 facility at Ar- 
gonne National Laboratory, simulated features of the 300-MW(e) 
GCFR demonstration reactor. Studies relating to the safety of this 
reactor design and to the GCFR concept in general were con- 
cerned with (1) reactivity coefficients of fuel and poison materials 
to evaluate loading and control requirements, (2) the worth of 
helium coolant in a depressurization event, (3) the Doppler effect 
in uranium to determine power coefficients, and (4) the effect of 
hypothesized steam ingress into coolant channels as a potential for 
reactivity addition and altering core neutronic and control charac- 
teristics. Results are reported for GA analyses of such safety-re- 
lated physics measurements in two basic assemblies, the 3150-liter 
phase I core with a coolant void fraction of 55% and the 1300-liter 
phase II core with a 45% void fraction. 


10000 (GA-A—14118) Accident termination by element 
dropout in the GCFR. Torri, A.; Tomkins, J.L. (General Atomic 
Co., San Diego, Calif. (USA)). 1 Oct 1976. Contract E(04-3)- 
0167-PRJ-23. 13p. (CONF-761001—20). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

Severe loss-of-flow accidents are being investigated for the 
GCFR in order to assess the risk from those low-probability ac- 
cidents which lead to a loss of coolable core geometry. Accident 
mitigating phenomena unique to the GCFR have been identified 
for the loss of decay heat removal accident. Circumferential as- 
sembly duct melting is calculated to occur at the core mid-plane 
before the fuel within the assembly melts. The GCFR core assem- 
blies are top-mounted and there is clearance between assemblies to 
accommodate swelling and thermal distortions without inter- 
ference. No lateral core clamping system is employed and there 
are no structures in the plenum below the core. Thus it is possible 
for the lower portion of the individual assemblies, including most 
of the fuel, to drop to the cavity floor unless interference or bond- 
ing between assemblies develops during the accident. Due to the 
delay in duct corner melting the melt front at the duct mid-flat 
progresses over about one-half of the core height. The possibility 
of inter-element bonding by molten duct steel dislocated into the 
gap between assemblies been recognized and a test program to 
verify the duct oo sequence and to investigate the duct 
dropout is being planned at the Los Alamos Scientific Laboratory. 
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10001 (GEAP—10207-33) Reactor primary coolant system 
pipe rupture study. Progress report No. 33, January—June 1975. 
(General Electric Co., San Jose, Calif. (USA). Boiling Water 
Reactor Systems Dept.). Oct 1975. vp. NTIS $5.45. 

The pipe rupture study is designed to extend the un- 
derstanding of failure-causing mechanisms and to provide im- 
proved capability for evaluating reactor piping systems to minimize 
the probability of failures. Following a detailed review to deter- 
mine the effort most needed to improve nuclear system piping 
(Phase 1), analytical and experimental efforts (Phase 2) were 
started in 1965. This progress report summarizes the recent ac- 
complishments of a broad — in (a) basic fatigue crack 
growth rate studies focused on LWR primary piping materials in a 
simulated BWR primary coolant environment, (b) at-reactor tests 
of the effect of primary coolant environment on the fatigue 
behavior of piping steels, (c) studies directed at quantifying weld 
sensitization in Type 304 stainless steel, (d) support studies to 
characterize the electrochemical potential behavior of a typical 
BWR primary water environment and (e) special tests related to 
= of fracture surfaces characteristic of IGSCC field 
ailures. 


10002 (GEAP—10207-35) Reactor primary coolant system 
pipe rupture study. Progress report No. 35, January—March 1976. 
(General Electric Co., San Jose, Calif. (USA). Boiling Water 
Reactor Systems Dept.). May 1976. Contract E(04-3)-189. 37p. 
NTIS $4.00. 

The pipe rupture study is designed to extend the un- 
derstanding of failure-causing mechanisms and to provide im- 
proved capability for evaluating reactor piping systems to minimize 
the probability of failures. Following a detailed review to deter- 
mine the effort most needed to improve nuclear system piping 
(Phase 1), analytical and experimental efforts (Phase Il) were 
started in 1965. This progress report summarizes the recent ac- 
complishments of a broad program in (a) basic fatigue crack 
growth rate studies focused on LWR primary piping materials in a 
simulated BWR primary coolant environment, and (b) studies 
— at quantifying weld sensitization in Type-304 stainless 
steel. 


10003 (HEDL-SA—842) Comparison of SAS3A and MELT- 
III predictions for a transient overpower hypothetical accident. Wil- 
burn, N.P. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). 1976. Contract E(45-1)-2170. 10p. (CONF- 
761001—10). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

A comparison is made of the predictions of the two major 
codes SAS3A and MELT-III for the hypothetical unprotected 
transient overpower accident in the FFTF. The predictions of tem- 
peratures, fuel restructuring, fuel melting, reactivity feedbacks, and 
core power are compared. 


10004 (HEDL-TC—260-6) LMFBR reference fuel develop- 
ment program. Quarterly newsletter, April, May, June 1975. Han- 
son, J.E.; Cox, C.M. (comps.). (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). 1975. Contract E(45-1)-2170. 
136p. AT. : 

Tests on fuel pin transient performance limits are reported. 
Some of the tests were on FTR prototypic fuel pins. 


10005 (HEDL-TME—76-54) HOP 3-3C/3-3A Transient test. 
Final report. Porten, D.R. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). Aug 1976. Contract E(45-1)-2170. 
105p. AT. 

Hop 3-3C, as the lead experiment for the HEDL Transient 
Overpower Test Series, subjected a preirradiated FFTF prototypic 
fuel pin, PNL 17-34, to the thermal equivalent of an FFTF 3$/sec 
unterminated transient with the objective of approaching incipient 
fuel pin cladding failure. This fuel pin consisted of 25 percent 
PuO,, 75 percent UO, mixed oxide sintered pellets clad in 0.230 
in. (0.584 cm) outer diameter type 316, 20 percent cold worked 
stainless steel tubing. Steady-state irradiation was accomplished in 
EBR-If as part of a 37-pin instrumented subassembly with this par- 
ticular pin operating at an axial linear power of 10 kW/ft 
(328 w/cm) to a burnup of 29,700 MWd/MTM. The transient ir- 
radiation was performed at the TREAT facility with transient 
number 1518 which attained a maximum instantaneous power of 
640 MW and a total integrated reactor power of 509 MW-sec. The 
fuel pin failed on the downslope of the transient power spike fol- 
lowing reactor scram. Failure occurred late in the transient with 
minimum damage to the fuel pin. The failure mechanisms ap- 
peared to include fuel-cladding differential thermal expansion, with 
fission gas-induced fuel swelling, and transient release of inter- 

ular fission gases which together generated high local cladding 
ing. 


NUCLEAR REACTOR TECHNOLOGY 1031 


10006 (IRS-W—15) Scientific report: the design of nuclear 
facilities to withstand external effects. Partial aspects: generation 
and propagation of pressure waves during the penetration of a body 
into water. Interim report. Drittler, K.; Gruner, P.; Schier, H. 
(Institut fuer Reaktorsicherheit der Technischen Ueberwachungs- 
Vereine e.V., Koeln (Germany, F.R.)). Sep 1975. 38p. (In Ger- 
man). INIS. 

4 figs.; 2 refs. 

A method to calculate the pressure waves which arise from 
a body penetrating into water is presented. A model to determine 
the generation of the pressure wave during the penetration process 
of the body is developed, and the propagation of the wave is calcu- 
lated. The results are applied to the crash of an airplane into the 
water in front of an intake structure leading to short and intense 
shocks to the building and its components. 


10007 (KSC— 1037-2) Analysis of effect of human interactions 
on HTGR safety and reliability. Final Becar, N.J.; Wood, 
D.E. (Kaman Sciences Corp., Colorado Springs, Colo. (USA)). 5 
Apr 1976. Contract E(04-3)-1037. 189p. Dep. NTIS $7.50. 

This study was undertaken to provide a numerical measure 
of the impact of operator actions on the shutdown of an HTGR 
plant similar to Fort St. Vrain during specified accident sequences. 
The study also provides a similar kind of measure for the impact of 
current procedures and practices during normal surveillance and 
calibration testing on the Fort St. Vrain Plant Protection System. It 
is concluded that the Fort St. Vrain shutdown and Plant Protection 
Systems appear to be relatively safe from any significant effects 
due to operator error during a high stress situation. However, the 
amount of public exposure during any credible accident can be sig- 
nificantly reduced by modifying administrative procedures and/or 
by training the operators to develop proper reflex actions during 
emergencies. It is concluded that operator errors during low stress 
surveillance and calibration exercises contribute negligibly to 
overall PPS failures at Fort St. Vrain as long as specified recovery 
factors are able to operate. 


10008 (LA-NUREG—6488-MS ) COMPARE: a computer pro- 
gram for the transient calculation of a system of volumes 

by flowing vents. Gido, R.G.; Grimes, C.I.; Lawton, R.G.; Kudrick, 
J.A. (Los Alamos Scientific Lab., N.Mex. (USA)). Sep 1976. Con- 
tract W-7405-ENG-36. 75p. Dep. NTIS $5.00. 

A description is given of the COMPARE computer program 
developed for performing transient subcompartment pressure 
response analyses of nuclear power plants. The subcompartments 
are represented as volumes (less than or equal to 100) which are 
connected by junctions (less than or equal to 200) and may have 
blowdown (less than or equal to 5 sets). The volume ther- 
modynamics and flow equations are for a homogeneous mixture, 
assumed to be in thermodynamic equilibrium consisting of any 
one, or any combination, of the following: (a) steam, (b) two- 
phase water, and (c) any three perfect gases such as air, helium, 
etc. Flow between volumes is based on (a) the Moody equation, 
with an arbitrary multiplier, when the flow is critical, (b) com- 
pressible, polytropic, orifice flow of an ideal gas-like mixture when 
the flow is subcritical, and (c) an incompressible subelement 
method when inertia effects exist. A quasi-static explicit numerical 
solution technique is used. The program requires 40,000 words on 
the LASL CDC-7600 and 124,000,. bytes on an IBM 360/370 
computer. A two-volume, one-junction problem requires 0.002 s 
per time step on the CDC-7600 and 0.012 s on the IBM 360/370. 


10009 (LAPR-NUREG—63i7) Reactor safety and technology. 
Quarterly progress report, January 1—March 31, 1976. Lathrop, 
K.D. (comp.). (Los Alamos Scientific Lab., N.Mex. (USA)). May 
1976. Contract W-7405-ENG-36. 65p. Dep. NTIS $4.50. 

Reactor safety studies involving HTGR, LWR, and LMFBR 
type reactors are summarized. (DG) 


10010 (NEDO—21061(Rev.2)) Mark II containment dynamic 
forcing functions information report. (General Electric Co., San 
Jose, Calif. (USA). Nuclear Energy Systems Div.; Sargent and 
Lundy, Chicago, Ill. (USA)). Sep 1976. 485p. General Electric 
Ce., gan Jose, CA. 

A methodology is presented for ae potential ther- 
mal-hydraulic dynamic loading conditions in a BWR plant having a 
Mark II pressure suppression containment system during a loss-of- 
coolant accident, safety/relief valve discharge, and related dynamic 
events. Information and guidance has been provided to allow an 
evaluation of the design conditions for the various structures which 
form the containment design. Observed test data and analytical 
models upon which the loading functions are based are discussed, 
explained, and justified. 


10011 (NUREG—0105) Heat transfer and of low 
water in a heated vertical tube. Smith, T.A. 


pressure 
(Massachusetts Inst. of Tech., Cambridge (USA)). Jan 1976. 112p. 
NTIS $5.50. 
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Thesis. 

Local heat transfer coefficients in the stable film boiling and 
dispersed flow regimes were studied for the upward flow of low 
pressure water in a heated vertical tube. Wall temperatures were 
maintained constant with time and along the tube so that both 
axial and time temperature gradients approached zero. Heat flux 
along the tube was not constant but was applied so as to maintain 
a steady state temperature profile. A preheater was used to bring 
the liquid to saturation before it entered the main portion of the 
test section and in some cases the equilibrium quality was greater 
than zero at the entrance to the main test section. The test section 
was made of stainless steel, and the lower portion, the preheater, 
was heated directly by dc current. Copper block heat spikes were 
clamped to the upper test section and were used to apply the heat 
flux to maintain the wall temperature constant with time. Several 
theories for the different possible types of flow (laminar or turbu- 
lent, tube or film) were compared with the experimental data. The 
carry-over point for low flooding rates (1 inch/sec or less) was in- 
ferred from these comparisons and gave good agreement with the 
Plummer critical mass criterion for liquid carry-over. 


10012 (ORNL/NUREG/TM—48) Monthly highlights for Of- 
fice of Nuclear Regulatory Research Programs at Oak Ridge Na- 
tional Laboratory. Fee, G.G. (comp.). (Oak Ridge National Lab., 
Tenn. (USA)). Aug 1976. Contract W-7405-Eng-26. 28p. Dep. 
NTIS $4.00. 

Brief highlights are presented for the following programs: 
heavy section steel technology, fission product beta and gamma 
energy release, LOCA release from LWR fuel, multirod burst tests, 
Nuclear Safety Information Center, PWR blowdown heat transfer- 
separate effects, zircaloy fuel cladding collapse studies, zirconium 
metal-water oxidation kinetics, aerosol release and transport from 
LMFBR fuel, HTGR safety analysis, design criteria for piping and 
nozzles, and dose conversion factors for inhalation of 
radionuclides. 


10013 (ORNL/NUREG/TM—S6) Monthly highlights for Of- 
fice of Nuclear Regulatory Research Programs at Oak Ridge Na- 
tional Laboratory, August 1976. Fee, G.G. (comp.). (Oak Ridge 
National Lab., Tenn. (USA)). Oct 1976. Contract W-7405-ENG- 
26. 23p. Dep. NTIS $4.00. 

Technical highlights are presented for the following activi- 
ties: heavy section steel technology, fission product beta and 
gamma energy release, LOCA release from LWR fuel, Nuclear 
Safety Information Center, PWR blowdown heat transfer-separate 
effects, Zircaloy fuel cladding collapse studies, zirconium metal- 
water oxidation kinetics, aerosol release and transport from 
LMFBR ‘fuel, HTGR safety analysis and research, design criteria 
for piping and nozzles, and dose conversion factors for inhalation 
of radionuclides. 


10014 (ORNL/NUREG/TM—60) Monthly highlights for Of- 
fice of Nuclear Regulatory Research programs at Oak Ridge Na- 
tional Laboratory. Fee, G.G. (comp.). (Oak Ridge National Lab., 
Tenn. (USA)). 11 Oct 1976. Contract W-7405-ENG-26;NRC-INA- 
40-55 1-75;40-552-75. 21p. Dep. NTIS $4.00. 

Technical highlights are presented for the following safety- 
related studies: heavy section steel technology, fission product beta 
and gamma energy release, LOCA release of fission products from 
LWR fuel, multirod burst tests, nuclear safety information center, 
PWR blowdown heat transfer-separate effects, zirconium metal- 
water oxidation kinetics, aerosol release and transport from 
LMFBR fuel, HTGR safety analysis and research, and design 
criteria for piping and nozzles. (DG) 


10015 (ORNL/TM—5431) LMFBR safety and core systems 
programs progress report, October—December 1975. Fontana, 
M.H.; Wantland, J.L.; Gnadt, P.A.; Sides, W.H.; McCulloch, R.W.; 
Flanagan, G.F.; MacPherson, R.E. (Oak Ridge National Lab., 
Tenn. (USA)). Jul 1976. Contract W-7405-ENG-26. lI 1p. AT. 

Progress is summarized in the following activities: program 
coordination, analysis and data evaluation, thermocouple system 
development, Fuel Failure Mockup facility operation, development 
of electrical heaters for fuel pin simulators, neutronics analysis of a 
disrupted core, and a central computerized data base for LMFBR 
Safety codes. (DG) 


10016 (ORO—4313-11) Molten material-coolant interaction 
and plutonium source in LMFBR accident analysis. Eleventh and 
twelfth quarterly paerem. july 1, 1974—December 31, 1974. 
(Virginia Univ., Charlottesville (USA). School of Engineering and 
Applied Science). Apr 1975. Contract E(40-1)-4313. 95p. 
(ORO—4313-12; NE—3949-111-75; NE—3949-112-75). Dep. 
NTIS $5.00. 

An analytical model was developed for estimating bounding 
values of fuel-vapor generation and fuel-expansion work in an 
LMFBR _core-disruptive accident. The time-dependent 
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hydrodynamic expansion of fuel in spherical geometry is calculated 
using the FEXPAN code on the CDC-6400 computer. A calcula- 
tion was made for a specified core-disruptive accident for FFTF. 
For a 100 $/sec, sodium-out, FFTF disassembly followed by expan- 
sion without fuel mixing, the FEXPAN calculations indicated that 
9 percent of the fuel would be vaporized and 70 MW-sec of work 
would be done when the sodium column impacts the cover (at 22 
msec after disassembly) and that the spatial pressure distribution in 
the fuel bubble would become uniform between 4 and 10 msec 
after disassembly. Fuel mixing and thermal equilibrium prior to ex- 
pansion greatly reduces the amount of fuel vaporized and the work 
done by the fuel expansion. The results indicate that the pressure 
at the instrument tree in the FFTF reached about 100 atmospheres 
and remains at this value for about 5 msec, which compares to a 
peak pressure at the center of the core during the disassembly of 
700 atmospheres. 


10017 (PB—247783) High Rayleigh number convection in en- 
closed fluid layers with internal heat sources. Kulacki, F.A.; Emara, 
A.A. (Ohio State Univ., Columbus (USA). Dept. of Mechanical 
Engineering). Jul 1975. Contract E(11-1)-2470. 47p. NTIS $4.00. 

An experimental study of high Rayleigh number natural 
convection with internal heat sources has been conducted in a 
horizontal fluid layer with an insulated lower boundary and a con- 
stant-temperature upper boundary. Average heat transfer coeffi- 
cients at the upper surface were obtained for Rayleigh numbers up 
to 2.17 x 10". A review of currently available heat transfer cor- 
relations for internally heated fluid layers is also presented. In this 
review, the correlations are compared using a common definition 
of Rayleigh number and Nusselt number. (GRA) 


10018 (PB—248318) Water entrainment in intercompartmen- 
tal flows resulting from pi breaks: literature study. Topical re- 

. Savery, C.W. (Drexel Univ., Philadelphia, Pa. (USA)). Oct 
1975. 80p. NTIS $5.00. 

The extensive engineering literature on two-phase flow in 
ducts, nozzles and orifices is reviewed with respect to intercom- 
partmental flows in nuclear reactor safety applications. The topics 
of flow patterns, holdup or slip, two-phase critical flow and en- 
trainment are reviewed and discussed. The entrainment fraction of 
droplets in the vapor phase of an annular flow pattern can be esti- 
mated in the case of vertical or horizontal steady duct flow at posi- 
tions well downstream from the duct entrance. No general correla- 
tion for the prediction of entrainment is available, however. In ad- 
dition the literature pertaining to nuclear containment calculation 
methods, experiments, calculation surveys and verifications is sur- 
veyed. The containment analysis methods are quite comprehensive 
and well-developed. Currently no models for estimating entrain- 
ment in containment problems are being used, but entrainment has 
been treated as an arbitrary parameter and some attention has 
been given to entrainment in the interpretation of experiments. 
(GRA) 


10019 (PB—249624) User’s guide for the WAM-BAM com- 
puter code. Leverenz, F.L.; Kirch, H. (Science Applications, Inc., 
Palo Alto, Calif. (USA)). Jan 1976. 46p. NTIS $4.00. 

This report contains the information needed to use the 
WAM-BAM computer codes. These codes were developed to eval- 
uate probabilistically, systems modeled with complex Boolean al- 
gebra. A common example is a fault tree, whose gates, with WAM- 
BAM, can be any Boolean function (i.e., AND, OR, NAND, NOR, 
NOT). The current version operates on the CDC 6600 and CDC 
7600 computers and requires 170000(base 8) words of storage. 
(GRA) 


(PB—252749) Review and analysis of state-of-the-art of 
multiphase pump - Technical No. 1. Runstadler, 
P.W. Jr. (Creare, Inc., Hanover, N.H. (USA)). Feb 1976. 195p. 
(CREARE-TN—226). NTIS $7.50. 

The technologies which bear upon the fluid dynamic un- 
derstanding of multiphase flow pump behavior are reviewed. The 
following topics are discussed: pump flow physics, scale modelin 
of pump single-phase and two-phase operation, existing, empirica 
two-phase pump data, piping network flow regime characteristics, 
and unsteady and oscillatory pump/loop system characteristics. 
Emphasis is placed on the development of an understanding of 
two-phase pump behavior to determine the adequacy of scale 
model tests (both steady-state and transient) to predict full-size, 
primary coolant pump LOCA characteristics. Emphasis is also 
placed on the requirements for adequate LOCA code develop- 
ment. (GRA) 


10021 (SAND—76-5386) LMFBR Prompt Burst Excursion 
(PBE) a in the Annular Core Pulse Reactor (ACPR). 
Schmidt, T.R. (Sandia Labs., Albuquerque, N.Mex. (USA)). 1976. 
a E(29-1)-789. 10p. (CONF-761001—11). Dep. NTIS 
$3.50. 
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From International —— on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

A series of in-pile experiments has been initiated to provide 
information on the energetics of LMFBR cores subjected to 
hypothetical superprompt-critical excursions. In these experiments, 
a single fuel pin in an instrumented piston-loaded autoclave is 
pulse heated into — vaporization by the ACPR with initial 
reactor periods as low as 1.4 msec. Nine experiments have been 
performed with fresh unrestructured UO, fuel pins. The first three 
were conducted without sodium coolant. In the dry experiments, 
energy depositions up to 3200 J/gm were obtained resulting in low 
pressure histories, negligible ene: conversion ratios, and lai 
upward axial fuel motions within the cladding. With sodium, t 
energy depositions also ranged up to 3200 J/gm resulting in large 

pressure events (60 MPa), very low energy conversion ratios 
(2.1 x 10~*), and within-cladding axial fuel motions comparable to 
the dry capsule experiments. 


10022 (SAND—76-6021) Studies on molten fuel-concrete in- 
teractions. Muir, J.F.,; Powers, D.A.; Dahlgren, D.A. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). 1976. Contract E(29-1)-789. 18p. 
(CONF-761001—14). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

An ongoing experimental investigation of the phenomena 
associated with contact between molten reactor core materials and 
structural concrete is described. The program uses prototypic light 
water reactor materials to qualitatively define aspects of the melt- 
concrete system which are pertinent to questions of nuclear reac- 
tor safety. Major elements of the program include exposure of cal- 
careous and basaltic concrete to high heat fluxes on one surface 
and the deposition of prototypic melts into crucibles of these same 
concrete materials. Early results of the program are presented 
which demonstrate the rate and mechanism of concrete erosion 
under thermal attack and qualitatively describe gas evolution and 
concrete behavior when in contact with high-temperature melts. 


10023 (SAND—76-9056) Critique of the Board-Hall model for 
thermal detonations in UO,—Na Williams, D.C. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). 1976. Contract E(29-1)-789. 
12p. (CONF-761001—13). Dep. NTIS $3.50. 

From International meeting on fast reactor safety and re- 
lated physics; Chicago, Illinois, USA (Oct 1976). 

The Board—Hall model for detonating thermal explosions is 
reviewed and some criticisms are offered in terms of its application 
to UO,-Na systems. The basic concept of a detonation-like thermal 
explosion is probably valid provided certain fundamental condi- 
tions can be met; however, Board and Hall's arguments as to just 
how these conditions can be met in UO,-Na mixtures appear to 
contain serious flaws. Even as given, the model itself predicts that 
a very large triggering event is needed to initiate the process. More 
importantly, the model for shock-induced fragmentation greatly 
overestimates the tendency for such fragmentation to occur. 
shock-dispersive effects of mixtures are ignored. Altogether, the 
model's deficiencies imply that, as given, it is not applicable to 
LMFBR accident analysis; nonetheless, one cannot completely rule 
out the possibility of meeting the fundamental conditions for 
detonation by other mechanisms. 


10024 (TID—27136/1) RELAP4/MODS: a computer program 
for transient thermal-hydraulic of nuclear reactors and re- 
lated systems. User’s manual. Volume I. RELAP4/MODS descrip- 
tion. Bruch, C.G. (ed.). (Idaho National Engineering Lab., Idaho 
Falls (USA)). Jun 1976. Contract E(10-1)-1375. 337p. Dep. NTIS 
$10.00. 

A detailed description is presented of the RELAP4/MODS 
computer program. RELAP4 is written in FORTRAN IV for analy- 
sis of nuclear reactors and related systems. It is primarily applied 
in the study of system transient to postulated perturba- 
tions such as coolant loop rupture, circulation pump failure, power 
excursions, etc. The program was written to be used for water 
cooled (PWR and BWR) reactors and can be used for scale 
models such as LOFT and SEMISCALE. Additional versatility ex- 
tends its usefulness to related applications, such as ice condenser 
and containment subcompartment analysis. Specific options are 
available for reflood (FLOOD) analysis and for the Evaluation 
Model. 


10025 (TID—27136/2) RELAP4/MODS: a computer program 
for transient thermal-hydraulic analysis of nuclear reactors and re- 
lated systems. User’s manual. Volume II. Program implementation. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Jun 1976. 
Contract E( 10-1 )-1975. 435p. Dep. NTIS $11.75. 

A discussion is presented of the use of the RELAP4/MODS 
computer program in simulating the thermal-hydraulic behavior of 
light-water reactor systems when subjected to postulated transients 
such as a LOCA, pump failure, or nuclear excursion. The volume 
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is divided into main sections which cover: (1) program description, 
(2) input data, (3) problem initialization, (4) user guidelines, (5) 
output discussion, (6) source program description, (7) im n- 
tation requirements, (8) data files, (9) description of PL 4M, 
(10) description of STH20, (11) summary flowchart, (12) sample 
problems, (13) problem definition, and (14) problem input. 


(TID—27136/3) RELAP4/MODS: a 

for transient thermal-hydraulic analysis of sues cael on 
lated systems. User's manual. Volume III. Checkout applications. 
Bruch, C.G. (ed.). (Idaho National Engineering Lab., Idaho Falls 
yi Jun 1976. Contract E(10-1)-1375. 256p. Dep. NTIS 

A description is provided of the RELAP4/MODS computer 
program checkout process and the specific problems modeled to 
demonstrate the usability of the code. One of the eight checkout 
problems reported was for an actual Semiscale test. A comparison 
of the RELAP4/MODS and Semiscale Test S-02-9 results is given 
in an appendix. 


10027 (WAPD-TM—1249) FLASH-6: a FORTRAN IV com- 
puter program for reactor plant loss-of-coolant accident analysis 
(LWBR development program). Beyer, J.J.; Peterson, W.D.; 
Prelewicz, D.A.; Swartele, G.W. (Bettis Atomic Power Lab., West 
Mifflin, Pa. (USA); Westinghouse Electric Corp., West Mifflin, Pa. 
ae Jul 1976. Contract E(36-1)-GEN-14. 306p. Dep. NTIS 


The FLASH-6 computer program may be used to simulate 
the Loss-of-Coolant Accident or other severe reactor plant 
transients. As with previous versions of the FLASH programs, 
FLASH-6 permits the user to model the reactor plant using a flexi- 
ble combination of control volumes (nodes), connecting flow 
paths, pumps and steam generators. FLASH-6 allows up to 80 
pressure determining nodes within the reactor core and 30 nodes 
in the remainder of the plant. Improvements over previous versions 
of the FLASH programs are incorporated into the water property 
calculations, momentum equation model, main coolant pumps, 
beyond CHF heat transfer options, fuel rod thermal model, gap 
conductance, clad expansion, and phase separation models. 


10028 (XN—75-55(Rev.2)) Exxon Nuclear Company WREM- 
based NJP-BWR ECCS evaluation model and application to the 

Creek Plant. (Exxon Nuclear Co., Richland, Wash. (USA)). 
9 Aug 1976. 373p. Exxon Nuclear Co., Inc., Richland, WA. 

An integrated ECCS model for non-jet pump boiling water 
reactors is presented. This model uses the RELAP4- 
EM/BLOWDOWN and RELAP4-EM/SMALL BREAK portions of 
the Exxon Nuclear WREM-Based Generic PWR Evaluation Model 
coupled with the ENC NJP-BWR Fuel Heatup Model. The 
RELAP4-EM/FLOOD and TOODEE2 rtions of the PWR 
Evaluation Model are not used. The RELAP4-EM/HOT CHAN- 
NEL calculation is included in the blowdown calculation. In addi- 
tion, a separate RELAP4/HOT CHANNEL calculation is used for 
determining the effects of different fuel types, exposures, and axial 
power shapes. A description of the non-jet pump boiling water 
reactor evaluation model, justification of its conformance to 10 
CFR 50 Appendix K, the RELAP4-EM model of the Oyster Creek 
plant, results of analyses and sensitivity studies, responses to the 
NRC list of concerns on the ENC WREM-Based NJP-BWR-ECCS- 
EM submitted previously, and responses to the NRC concerns aris- 
ing from the June 22, 1975, meeting in Bethesda on the NJP- 
BWR-ECCS-EM and the Oyster Creek results are presented. 


10029 (XN—76-27) Exxon Nuclear Company WREM-based 

PWR ECCS evaluation model update: ENC-WREM-II. 
Worley, L.C.; Rowe, D.S.; Galbraith, K.P. (Exxon Nuclear Co., 
Richland, Wash. (USA)). Jul 1976. 126p. Exxon Nuclear Co., Inc., 
Richland, WA. 

The ENC-WREM-II model described differs from the ENC- 
WREM model in four areas: (1) flow reduction due to blockage 
during reflood at less than | in/sec, (2) FLECHT multipliers for 
low reflood rates, (3) ice condenser containment pressure, and (4) 
hot wall delay. The new flow reduction due to blockage model is 
based on detailed calculations with the XCOBRA-IIIC thermal- 
hydraulic code. The previous model was based on 80 percent flow 
area reduction; whereas ENC-WREM-II uses the magnitude of the 
area reduction predicted by the model described (about 25 per- 
cent for a 15 x 15 PWR fuel design). The calculational model con- 
sists of a 3 x 3 array of assemblies with the center assembly 
blocked over a 12 inch a. The model predicts the local flow 
variations around the blockage including the effects of heat addi- 
tion and blockage roughness. The blockage profile is taken as the 
envelope of the data presented. It differs from the previous model 
primarily in the magnitude of the area reduction. 


10030 (XN-CC—32(NP)-A) XTRAN-PWR: a computer code 
for the calculation of rapid transients in pressurized water reactors 
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with moderator and fuel temperature feedback. Morgan, J.N. 
(Exxon Nuclear Co., Richland, Wash. (USA)). 7 Oct 1975. 66p. 
Exxon Nuclear Co., Inc., Richland, WA. 

A two-dimensional computer program which solves the 
space and time dependent neutron diffusion equation with fuel 
temperature and moderator density reactivity feedbacks is 
described. The code is directly applicable to large PWR cores. The 
spatial dimensions are handled by dividing the reactor into a large 
set of volumes centered about nodes. 


10031 (XN-CC—39) ICECON: a computer program used to 
calculate containment back pressure for LOCA analysis (including 
ice condenser plants). (Exxon Nuclear Co., Richland, Wash. 
(USA)). Jul 1976. 94p. Exxon Nuclear, Co., Inc., Richland, WA. 
The ICECON computer code provides a method for conser- 
vatively calculating the long term back pressure transient in the 
containment resulting from a hypothetical Loss-of-Coolant Ac- 
cident (LOCA) for PWR plants including ice condenser contain- 
ment systems. The ICECON computer code was developed from 
the CONTEMPT/LT-022 code. A brief discussion of the salient 
features of a typical ice condenser containment is presented. 
Details of the ice condenser models are explained. The corrections 
and improvements made to CONTEMPT/LT-022 are included. 
The organization of the code, including the calculational 
procedure, is outlined. The user’s manual, to be used in conjunc- 
tion with the CONTEMPT/LT-022 user’s manual, a sample 
problem, a time-step study (solution convergence) and a com- 
parison of ICECON results with the results of the NSSS vendor are 
presented. In general, containment pressure calculated with the 
ICECON code agree with those calculated by the NSSS vendor 
using the same mass and energy release rates to the containment. 


10032 Kernenergie. Eine Buergerinformation. (Nuclear 
An information for citizens). Bonn, F.R. Germany; BMFT (1975). 
126p. (In German). 

With figs. and tabs. 

The pocket edition has been published by the Federal 
Ministery for Research and Technology with the aim to inform in a 
comprehensible manner of the benefits and risks of nuclear energy. 
The following subjects are dealt with: energy supply, nuclear ener- 
gy and the nuclear power plants, the fuel cycle, the licensing 
procedure, environmental problems, and the question of economy. 


10033 Dynamics of bubble growth under time-dependent pres- 
sure field. Inoue, A.; Aoki, S. (Tokyo Inst. of Tech. (Japan)). Bull. 
Tokyo Inst. Technol. (Engl. Ed.); No. 127, 25-43(Mar 1975). 

The dynamics of bubble growth plays an important role in 
the analysis of transient two-phase flow during blowdown of an 
LWR or transient evaporation in an LMFBR. It is shown how to 
develop the asymptotic analytical solution to the time-dependent 
pressure field. The resulting equation is useful to predict the bub- 
ble growth rate in such slowly time-dependent pressure field such 
as blowdown in a water-cooled reactor. Analysis was made by con- 
sidering the non-equilibrium state at vapor-liquid interface and 
without assuming a temperature profile in the thermal boundary 
layer around a bubble. The results are useful to predict the bubble 
growth rate in high superheated and high conductivity liquid such 
as transient boiling and vapor explosion in an LMFBR. Criteria of 
the non-equilibrium state at the interface were examined. Numeri- 
cal solutions of the asymptotic and non-equilibrium analyses were 
compared with other analyses and empirical results. 


10034 Nuclear reactor building with a drywell installed in a 
containment. Jost, N.; Seeliger, D. (to Kraftwerk Union A.G.). 
German(FRG) Patent 2,361,631/B/. 15 May 1975. 2p. (In Ger- 
man). 

3 figs. 

For better protection of a containment against earthquakes, 
wall disks facing outward are installed into the lower supporting 
part of the drywell of the reactor pressure vessel. They support the 
pressure vessel and require little space so that a relatively large 
water volume is left in the annulus between containment and sup- 
port. 


10035 (JPNRSR—23) Reaction of Zircaloy cladding with 
steam under simulated loss-of-coolant accident conditions. 
Kawasaki, S.; Furuta, T.; Hashimoto, M. (Japan Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establishment). Jul 
1975. Translation by K. Takeshita of JAERI-M—6181. 1S5p. Dep. 
NTIS (US Sales Only) $3.50. 

Work performed under United States Nuclear Regulatory 
Commission—Light Water Reactor Safety Technical Exchange 
Program. 

In order to understand the behavior of a fuel can exposed to 
steam during a loss-of-coolant accident in a water-cooled reactor, 
studies were made on the rate of oxidation by steam of Zircaloy 
fuel cans and on the changes in ductility with oxidation. The ex- 
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tent of Zircaloy oxidation by steam was proportional to the square 
root of the reaction time, with the activation energy for the oxida- 
tion being 40,500 cal/mol. Ductility of the samples oxidized by 
steam was measured by a ring-compression method. The ductility 
decreased with an increase in the extent of oxidation, but the ex- 
tent of embrittlement differed depending on the steam-reaction 
temperature. Among the samples oxidized to the same extent, 
those treated at lower temperatures showed smaller decrease in 
ductility, but a greater extent of incursion of the a-phase into the 
B-phase than those treated at higher temperatures. 


10036 Problems of safety in the Mutsu, a nuclear ship. Ono, S. 
(Tokyo Univ. (Japan). Coll. of General Education). Kagaku 
(Tokyo); 45: No. 9, 560-568(Sep 1975). (In Japanese). 

The process of the leakage of radiation in the Mutsu reactor 
is reviewed and problems of the Mutsu are described. Several 
safety aspects of the reactor, such as the loss of primary cooling 
water, damage of the small tube of an evaporator, and removal of 
the fuel bar are described. Future problems are also mentioned. 


10037 Approach to evaluate the reactor safety through the 
historical review of the ECCS criteria. Suzuki, T.; Suzuki, S. (Japan 
Energy Economic Research Inst., Tokyo). Genshiryoku Kogyo; 21: 
No. 9, 44-49, 56(Sep 1975). (In Japanese). 

The paper presents problems of the safety of the emergency 
core cooling system (ECCS) of reactors, reviewing the historical 
ECCS criteria. Although the increase of output per unit and the 
performance of ECCS are kept in balance, they become an- 
tagonistic when the volume of the nuclear reactor increases to 
more than 1,000 MW(e). The paper mentions the methods for 
solving the problem of gaps between troubles due to the an- 
tagonism and the ECCS permissible criteria. The tendency of the 
volume of nuclear reactors to increase is reexamined, with refer- 
rence to a reduction of output. 


10038 Monitoring at nuclear sites. Recent movement about 
ALAP (as low as practicable). Katsurayama, Y. (Kyoto Univ., Ku- 
matori, Osaka (Japan). Research Reactor Inst.). Genshiryoku 
Kogyo; 21: No. 9, 33-43(Sep 1975). (In Japanese). 

Radiation monitoring at nuclear reactor establishment in 
normal operation (including about one occurrence of abnormality 
in a year) was examined by classifying the monitoring into the fol- 
lowing items: (1) monitoring at the emission sources (process 
monitoring), (2) monitoring at the working environment (area 
monitoring), (3) monitoring of individual workers (personal moni- 
toring), and (4) environmental monitoring. In each case, the 
qualification of ALAP (as low as practicable) was discussed. 
Models for the evaluation of radiation exposure were referred to. 


10039 Frequency of undulations on a falling water film. 
Yoshioka, K.; Hasegawa, S.; (Kyushu Univ., Fukuoka (Japan). 
Faculty of Engineering). J. Nucl. Sci. Technol. (Tokyo); 12: No. 9, 
543-549(Sep 1975). 

An experimental study has been undertaken on the frequen- 
cy of undulations occurring on the surface of a falling liquid film. 
The configuration of the film surface was observed by measuring 
the changes in the film thickness by means of a capacitometer. 
The flow regime was in the range of turbulent flow region, in 
which the undulations occur prominently and travel down along 
with the fluid film. The undulations proceed downward in an al- 
most fixed pattern. The frequency of the passage of crests ob- 
served from a fixed point was evaluated from power spectral analy- 
sis to be about 20--30 Hz, and this value changed very little with 
the Reynolds number and with heat flux applied to the falling 
liquid film. It is shown that this constancy of observed frequency is 
related to the fact that the large undulations move at the same 
velocity as the bulk of the fluid film, and that the speed of 
propagation is corresponding to a group velocity for ripples on the 
film surface. 


10040 Present status of reactor safety study. Suguri, S. (Japan 
Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Research 
Establishment). Genshiryoku Kogyo; 21: No. 10, 54-60(Oct 1975). 
(In Japanese). 

The present status of LWR safety studies is described. 
Safety studies on nuclear fuels, experimental studies on the loss of 
coolant, experimental studies on accidents, and the arrangement 
and development of safety codes are briefly explained. 


10041 ee Se ee: eee, 6 nate ony 
vessels in loss of coolant accidents. Pt. 1. F 
ments. Brosche, D. (Bayernwerk A.G., ‘Muenchen (F. ~~ Ger- 
many)). VGB Kraftwerkstech.; 55: No. i , 739-745(Nov 1975). 
(In German). 

3 figs.; 20 refs. 

The paper discusses the essential thermo- and fluid-dynamic 
processes and the resultant stresses in the pressure vessel of a pres- 
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surized water reactor, which are caused by loss of coolant ac- 
cidents, on the basis of the method of pressure vessel construction 
currently used in the Federal Republic of Germany. After a 
description of the physical processes which occur in loss of coolant 
accidents, the paper refers to their mathematical simulation and 
also to corresponding experiments. 


10042 Major accident analysis and an examination of the 
Bethe-Tait assumptions for a small y fast reactor. Kapil, 
S.K. (Bhabha Atomic Research Centre, Bombay (India). Reactor 
Control Div.). Atomkernenergie; 27: No. 2, 125-128( 1976). 

4 figs.; 1 tab.; 20 refs. 

A study of the prompt critical excursions in a small high- 
density fast reactor is reported. The model of calculation uses an 
accurate description of the various interacting phenomena taking 
place during the excursion. The described model uses coupled 
neutronic and hydrodynamic calculations with a density-dependent 
equation of state. The reactor model used for the study cor- 
responds to PURNIMA, a small plutonium-fuelled fast critical 
reactor at Trombay. Variation of different parameters as a func- 
tion of the initiating reactivity ramps is shown. Finally, the validity 
of the major assumptions of the Bethe-Tait method, which are still 
widely retained in the recent calculation models, is examined for 
a ge system by comparison with the results of a more exact 
model. 


10043 Nuclear research makes up the accounts. Results of two 
major projects of the Kernforschungszentrum Karlsruhe. Martin, 
W. VDI (Ver. Dtsch. Ing.) Nachr.; #0: No. 1, 1-2(Jan 1976). (In 
German). 

The project ‘Nuclear Safety’ of the Kernforschungszentrum 
Karlsruhe is embedded in the program of reactor safety research of 
the Federal Government, and with 27 million DM (for 1975), it 
claims more than a third of the total funds. In the course of the 
third status report it is reported, among other things, on the fol- 
lowing specific aims and results: separation of "I, identification of 
iodine compounds in reactor waste gas, separation of “Kr in the 
reprocessing plant planned with the aid of low-temperature rectifi- 
cation, calculation of the long-term radiological environmental 
load, improvement of the system behavior of nuclear facilities with 
the emphasis on the dynamic load on LWR pressure suppression 
systems in loss-of-coolant accidents, mass flow measurements dur- 
ing blowdown, the behavior of LWR fuel rods during loss-of-coo- 
lant accidents, and the material behavior of Zircaloy cladding 
tubes. Among other things, the decrease in the remaining risk in 
PWR’s is mentioned. 


10044 How are nuclear power plants. Beckurts, 
K.H. (Kernforschun lage Juelich G.m.b.H. (F.R. Germany)). 
Umsch. Wiss. Tech.; 76: No. 4, 99(Feb 1976). (In German). 

650 scientists have directed an open letter to the members 
of Parliament of the German Federal Lower House. They have ex- 
plained that the safety of nuclear power plants has reached a high 
level. Nevertheless the risks of nuclear power should not be taken 
too lightly but we should undertake all efforts to minimize the risks 
of future nuclear power plants. 


10045 Seismic analysis and design of hyperbolic cooling towers. 
Gupta, A.K. (Sargent and Lundy, Chicago, Ill. (USA)). Nucl. Eng. 
Des.; 32: No. 2, 251-260(Feb 1976). 

The safety of hyperbolic cooling towers is important to the 
continuous operation of a power plant. Depending upon the site, 
earthquake may govern the design of the tower. Methods of 
seismic analysis have been presented. It is concluded that the 
response spectrum method of analysis is of maximum practical use. 
A method to construct the design response tra for various 
earthquake zones is presented. An earthquake motion consists of 
three components; however, it is shown that designing for one 
horizontal component only is adequate. The use of boundary con- 
ditions and the effects of inelastic action on analysis and design are 
discussed. 


10046 A practical sysiem for isolating nuclear power plants 
from ng Skinner, R.I.; Bycroft, G.N.; McVerry, 
G.H. (Department of Scientific and Industrial Research, Lower 
Hutt (New Zealand). Physics and Engineering Lab.). Nucl. Eng. 
Des.; 32: No. 2, 287-297(Feb 1976). 
The earthquake-generated forces and deformations of the 
main substructures of a nuclear power plant can be reduced by a 
factor of about ten times by mounting the power plant building on 
a recently developed base-isolation system. The very high forces 
which the ‘resonant appe ’ effect may induce in some critical 
components (such as fuel elements and control rods) may be 
reduced by a factor of 40 or more by the isolation system. This 
system combines recently developed hysteretic dampers with com- 
nts which support the structure while providing high flexibility 
for horizontal motion. These dampers utilize the plastic deforma- 
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tion of solid steel beams, while a convenient support system with 
adequate horizontal flexibility may be provided. by laminated 
rubber bearings of the type frequently used to support bridge 
decks. The earthquake attack on a nuclear power plant is particu- 
larly hazardous since it attacks simultaneously all the plant com- 
ponents, including the control and safety systems. Gndetected 
deterioration of a set of components may further increase the 
probability of multiple failure during earthquakes. Hence the large 
reduction in earthquake-induced forces and deformations, which 
may be achieved with the base-isolation system described, will 
greatly reduce the likelihood of earthquake-induced accident or 
damage in those nuclear power plants located in regions of high 
seismicity. 


10047 Temperature decay in a reactor vessel subjected to ther- 
mal shock: an analytical solution. Thomas, J.R. Jr.; Coppari, L.A. 
(Virginia Polytechnic Inst. and State Univ., Blacksburg (USA)). 
Nucl. Eng. Des.; 32: No. 2, 159-167(Feb 1976). 

An analytical solution is derived for the time-dependent 
temperature profile in a reactor vessel subjected to the thermal 
shock of emergency cooling injection. Numerical results are given 
for a typical case, and it is shown how a simple correction can be 
used to improve the results of conventional calculational methods. 


10048 Solving boundary value problems in composite media by 
separation of variables and transient temperature of a reactor ves- 
sel. Yeh, H.C. (Westinghouse Electric Corp., Pittsburgh, Pa. 
(USA). Nuclear Energy Systems Div.). Nucl. Eng. Des.; 32: No. 2, 
139-157(Feb 1976). 

The theorems of orthogonality of piecewise continuous 
eigenfunctions are presented. The theorems can be applied to 
solve boundary value problems in composite media by the method 
of separation of variables. Special application is made to solve the 
problem of transient temperature of a reactor pressure vessel dur- 
ing a postulated loss-of-coolant accident. The results of calculation 
are in good agreement with the experiments of Burck et al. 


10049 Results of in-service tests in German nuclear power 
plants. Halmy, A. (Technischer Ueberwachungs-Verein Rheinland 
e.V., Koeln (F.R. Germany). Fachbereich Kerntechnik); Mazur, H. 
(Technischer Ueberwachungs-Verein Hannover e.V. (F.R. Ger- 
many). Zentralabteilung Kerntechnik); Philippi, G. (Technischer 
Ueberwachungs-Verein Baden e.V., Mannheim (F.R. Germany). 
Abt. Kerntechnik und Strahlenschutz); Sommer, P. (Technischer 
Ueberwachungs-Verein Rheinland e.V., Koeln (F.R. Germany)). 
Tech. Ueberwach.; 17: No. 2, 55-60(Feb 1976). (In German). 

10 figs. 

The contribution briefly outlines results and experience 
gained from in-service tests of nuclear power plant safety systems 
although these do not represent in all cases those systems being 
designed and being in operation at present. It shows that some of 
these tests when taken individually, need improving or lack a con- 
vincing character, although when the partial results are taken as a 
whole, it can be concluded that the components are in a suffi- 
ciently safe condition. Proposals for improvement are made as a 
consequence. 


10050 Pressure wave propagation in a LWR downcomer and 
resultant load on the core shroud due to rupture of a primary coo- 
lant loop. Pana, P.; Mueller, M. (Technischer Ueberwachungs- 
Verein Rheinland e.V., Koeln (F.R. Germany)). Nucl. Eng. Des.; 
32: No. 2, 183-190( Feb 1976). 

Pressure differences and the resultant dynamic load act on 
the core shroud when pressure waves propagate in the downcomer 
of a light water reactor (LWR) pressure vessel after rupture of the 

rimary pipe has occurred. An equivalent geometry, i.e. a diverg- 
ing duct is used to solve by Euler and wave equation for accelera- 
tion and velocity of the fluid behind the wave front, that the two- 
dimensional, time-dependent pressure distribution, induced by the 
wave propagation, can be calculated. The assumptions lead to an 
approximate but conservative value of the resultant core shroud 
load. 


10051 Probabilistic models for fuel rod puncturing in an LWR 
core during a LOCA. Mattila, L.; Sairanen, R.; Stengard, J.-O. 
(Valtion Teknillinen Tutkimuskeskus, Otaniemi (Finland). Ydin- 
voimatekniikan Lab.). Nucl. Eng. Des.; 32: No. 2, 239-250(Feb 
1976). 

The number of fuel rods which puncture during an LWR 
loss-of-coolant accident (LOCA) must be estimated as part of the 
plant radioactivity release analysis. Due to the great number of 
fuel rods in the core and the great number of contributing parame- 
ters, many of them associated with wide uncertainty and/or truly 
random variability limits, probabilistic methods are well applicable. 
A succession of computer models developed for this purpose is 
described together with applications to a WWER-440 PWR. Deter- 
ministic models are shown to be seriously inadequate and even 
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misleading under certain circumstances. A simple analytical proba- 
bilistic model appears to be suitable for many applications. Monte 
Carlo techniques allow the development of such sophisticated 
models that errors in the input data presently available for practi- 
cal problems probably become dominant in the residual uncertain- 
ty oF the core-wide fuel rod puncture analysis. 


10052 Preliminary assessments of carbide fuel pins during mild 
overpower transients in LMFBRs. Nickerson, G.M.; Kastenberg, 
W.E. (California Univ., Los Angeles (USA). Dept. of Energy and 
Kinetics). Nucl. Eng. Des.; 32: No. 2, 209-233(Feb 1976). 

Mixed carbide fuel has been proposed for advanced liquid 
metal fast breeder reactors (LMFBRs). The general characteristics 
of carbide fuel are reviewed and a survey of available data for use 
in safety studies is presented. A preliminary investigation of the 
unprotected transient overpower accident sequence postulated for 
a large carbide fueled reactor is also presented. The HOPE com- 
puter code is the computational tool used to analyse a conceptual 
core design fueled with mixed carbides of uranium and plutonium. 
The details of this design are presented and compared with those 
of the Clinch River Breeder Reactor Plant. Results of HOPE calcu- 
lations for both helium and sodium bonded carbide fueled cores 
are presented and compared with a similar study performed on an 
oxide core. Conclusions are drawn based on the findings of the 
preliminary transient overpower studies conducted. 


10053 Interpretation of vapor pressure measurements on oxide 
fuel at very-high temperatures for fast reactor safety analysis. 
Bober, M.; Breitung, W.; Karow, H.U.; Schretzmann, K. 
(Kernforschungszentrum Karlsruhe (F.R. Germany). Inst. fuer 
Neutronenphysik und Reaktortechnik). J. Nucl. Mater.; 60: No. 1, 
20-30(Apr 1976). 

Safety analysis of fast reactors requires knowledge of the 
evaporation behavior and the total vapor pressure of oxide fuel 
materials in the temperature region from 3000 K upwards. Dynam- 
ic vapor pressure measurements on liquid oxide fuels performed in 
open-evaporation experiments with laser heating techniques imply 
strong alterations in the composition of the incongruently 
evaporating fuel surface, since, during evaporation, the depletion 
in the (cen greene evaporating components cannot be resupplied 
by diffusion from the bulk material. After a short transient 
evaporation period stationary surface-evaporation is reached with a 
surface composition which differs greatly from the given fuel com- 
position and depends on the actual evaporation temperature. 
When this stationary forced-congruent evaporation mode is 
reached, the gross vapor composition is well-defined and is identi- 
cal to the bulk composition of the fuel but is quit¢ different from 
the actual surface composition. In consequence, the total vapor 
= developing in open surface-evaporation of a liquid oxide 
uel can substantially deviate from its thermodynamic equation-of- 
state, in the case of (U/sub 0.80/Pu/sub 0.20/) mixed oxide by a 
factor of 2 to 7 depending on the O/M-ratio. Following these ther- 
modynamic calculations direct measurement of the equation-of- 
State in open-evaporation experiments is practically impossible. 
Theoretically fitted expressions applicable in reactor safety analysis 
are presented for the equ-*‘ons-of-state and the vapor pressure 
equations for open surface-evaporation and also for the heats of 
evaporation of liquid (U/sub 0.80/Pu/sub 0.20/) Osub( 1.95...2.00) 
mixed oxides. 


10054 Shielding of buildings or structural parts from elec- 
radiation. Gautier, G.; Schulz, E. (to Siemens A.G.). 
eae. pe Patent 2,419,792/B/. | Apr 1976. 4p. (In German). 
1 fig. 
The patent pertains to the shielding of buildings or struc- 
tural parts made of concrete, in particular reinforced concrete, 
from electromagnetic radiation by means of a metal coat. 


10055 Potential accident risks in U.S. commercial nuclear 
power ts. Levine, S. Prof. Saf.; 21: No. 5, 30-33(May 1976). 
objective of the Reactor Safety Study was to make a 
realistic estimate of the public risks that could be involved in 
potential accidents in U. S. water-cooled commercial nuclear 
power plants. These potential risks had to be estimated rather than 
measured because, although there are more than 50 such plants in- 
volving about 200 reactor years of operation, there have been no 
nuclear accidents resulting in significant releases of radioactivity. 


10056 = Sources of nuclear safety information. Cottrell, W.B. 
aaa National Lab., TN). Prof. Saf.; 21: No. 5, 40-41(May 


The volume of literature pertaining to nuclear safety is so 
great that the experienced practitioner as well as the neophyte 
often must take recourse to various information sources to fulfill 
his needs. Aside from the casual article, the personal contact or 
the conventional library, there are eight primary and/or secondary 
information sources which may be expected to provide the desired 
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information. These eight sources are: (1) public information of- 
fices, (2) journals, (3) technical reports, (4) research and develop- 
ment, (5) facility licensing documents, (6) hearings, (7) indexing 
and abstracting services, and (8) information analysis centers. This 
article not only discusses each of these eight source areas, but also 
identifies within each source area the principal constituents which 
contain most of the nuclear safety information. 


10057 Pressure-temperature response of a full-pressure PWR 
containment to a loss-of-coolant accident. Misak, J. (Vyskumny 
Ustav Energeticky, Jaslovske Bohunice (Czechoslovakia)). Jad. 
Energ.; 22: No. 5, 173-178(May 1976). (In Slovak). 

A mathematical model and computer code TRACO III for 
pressure-temperature transients in the full-pressure containment of 
PWR during LOCA is described. Main attention is devoted to the 
analysis of parametric calculations with respect to the estimation 
of effect of various factors on the transient process and to the 
aw of the theoretical and the experimental results on 


10058 Kernkraftwerk Isar (KKI). Scram system. Bundesan- 
zeiger; 28: No. 109, 1(Jun 1976). (In German). 

The scram system of KKI has been discussed several times 
in meetings of the RSK. Taking into account these consultations 
and the relevant documents, fundamental considerations have let 
the RSK come to the decision that the scram system in its present 
form cannot be retained as a permanent solution. 


10059 Sophisticated methods for the shutdown and after-heat 
removal concerning HTRs with spherical fuel elements. Pt. 1. 
Schweiger, F.; Wohler, J. (Hochtemperatur-Kernkraftwerk 
G.m.b.H. (HKG), Uentrop (F.R. Germany)). VGB Kraftwerkstech.; 
56: No. 6, 368-372(Jun 1976). (In German). 

3 refs. Continuation of VGB Kraftwerkstech. (1975) v. 
55(6) p. 364-372. 

This is a continuation of an earlier report, and further 
proposals and the present state of development are discussed. The 
emphasis is put on new concepts concerning the incidents ‘Loss of 
coolant gas until pressure balancing’, and ‘Ingress of water into the 
coolant gas circuit’. 


10060 Emergency in times of peace. Spiegel; 30: No. 30, 70(Jul 
1976). (In German). 

2 figs. 

The US government has set up a ‘disaster plan’ in case of 
an atomic accident. One of the conceivable accidents in the plan: 
Terrorists who ‘occupy and destroy’ a nuclear power plant. 


10061 Molten clad motion model for fast reactor loss-of-flow 
accidents. Ishii, M.; Chen, W.L.; Grolmes, M.A. (Argonne National 
Lab., IL). Nucl. Sci. Eng.; 60: No. 4, 435-451(Aug 1976). 

The motion and location of the molten clad during an un- 
protected loss-of-flow accident in liquid-metal fast breeder reactors 
are very important because of their effect on the reactivity and the 
subsequent fuel motion. The study presented analyzes the clad 
relocation problem based on a single-channel film flow model and 
a simple thermal transient model for fuel pins. The motion of mol- 
ten clad induced by sodium vapor streaming undergoes initial rapid 
upward acceleration, slowing down, flow reversal, and eventual 
slumping down into liquid sodium at the lower end of the heated 
section. A possibility for freezing of the molten clad at the un- 
heated upper plenum region as well as bottom freezing and 
blockage formation were also included in the analysis. A sample 
calculation has been made for the case of R-series 7-pin tests in 
the Transient Reactor Test Facility. The agreement of the overall 
physical behavior of the clad motion with the post-test observa- 
tions is quite satisfactory. 


10062 Simple heat conduction model with phase change for 
reactor fuel pin. Chen, W.L.; Ishii, M.; Grolmes, M.A. (Argonne 
National Lab., IL). Nucl. Sci. Eng.; 60: No. 4, 452-460(Aug 
1976). 

A simple conduction model with phase change has been 
developed for the transient analysis of a reactor fuel pin based on 
average properties and lumped parameter techniques. Using the 
predetermined average overall heat transfer coefficient across a 
fuel pin in the steady-state period, the average transient fuel and 
clad temperatures can be formulated analytically. For loss-of-flow 
at constant power, the start of melting and complete melting for 
both the fuel and clad can be estimated with considerable accura- 
cy. The purpose of the analysis is to provide a simple useful tool to 
obtain the general information about fuel and clad leading into the 
cooling transients. At present, the formulation is being employed 
for cladding motion and cladding blockage formation in the subas- 
sembly of a reactor core. The solution of the simple conduction 
model for the incipient melting time and the complete meltin 
time of the clad in both R-5 and L-2 test fuel pins was com 
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with the numerical solution obtained from the SAS code, and the 
agreement between both solutions is excellent. For the R-5 test 
case, the analytical solution of the simple conduction model for 
the complete melting times for both clad and fuel was further com- 
pared with numerical solution calculated from THTB code at vari- 
ous axial position of the fuel pin. The comparison shows good 
agreement. The present lumped parameter model for a fuel pin has 
been developed to be used in an analysis of multichannel clad mo- 
tions in a loss-of-flow accident. 


10063 (XN—75-55-(Rev.2)(Suppl.1)) Responses to NRC 

NJP-BWR ECCS evaluation model and appli- 
cation to the Oyster Creek Plant. (Exxon Nuclear Co., Richland, 
= (USA)). Sep 1976. Sip. Exxon Nuclear Co., Inc., Richland, 


Requested additional information on the Exxon NJP-BWR 
ECCS evaluation model and its application to Oyster Creek-1 
Reactor is presented. 


10064 Nuclear plant tornado safety. Chan, C.; Sliter, G.; Chu, 
B. (Electric Power Research Inst., Palo Alto, CA). EPRI J.; 1: No. 
7, 12-17(Sep 1976). 

The Electric Power Research Institute research program 
concerning tornado missiles covers the five following areas: tor- 
nado wind fields; trajectories of tornado-driven projectiles; full- 
scale impact tests; local response of concrete to impact; and mis- 
sile risk analysis. 


10065 Evaluation of subcooled water thrust forces. Webb, S.W. 
(Gilbert Associates, Inc., Reading, PA). Nucl. Technol.; 31: No. 1, 
48-52(Oct 1976). 

Subcooled water thrust forces for use in pipe rupture 
analyses have been normalized with respect to an enthalpy nor- 
malization factor. This normalization is based on comparisons with 
thrust forces calculated using the Henry-Fauske model, and the an- 
swers are within +-3 percent in the range 300 to 2400 psia (21.1 
to 168.7 kg/cm?). The numerical evaluation makes it unnecessary 
for the user to rely on “> res for the particular conditions desired 
or to program the Henry-Fauske method. 


ENERGY STORAGE 


10066 Arrangement for energy recovery in the pure-gas outlet 
of a cen separator. Klein, H.; Pieper, R. (to Siemens Ak- 
tiengesellschaft). US Patent 3,972 698. 3 °~ 1976. Priority date 
17 Aug 1973, German, Federal Republic of ( ER. Germany). 4p. 

An arrangement is described for improved energy recovery 
in the pure gas outlet of a centrifugal separator which includes a 
cylindrical centrifugal chamber with a coaxial raw gas inlet at one 
end and a coaxial pure gas outlet at the other end and which is 
equipped with tangential auxiliary gas inlets in the region of the 
periphery of the centrifugal chamber inclined at an angle with 
respect to the raw gas outlet with a particle outlet concentrically 
surrounding the raw gas inlet, in which the pure gas outlet is coni- 
cally flared and opens with its larger end into a cylindrical, closed 
ring chamber which includes a cover plate opposite the open out- 
let tube. A radially extending plate of a diameter smaller than that 
of the cylindrical ring chamber is attached to the larger, open end 
of the conical outlet tube and an aerodynamic body in the shape 
of a circular cone protrudes from the cover plate into the opened 
conical outlet tube. 


MAGNETIC 


10067 (LA-UR—76-1841) Test and evaluation of conductors 
for superconducting magnetic energy storage. Schermer, R.I.; Has- 
senzahl, W.V. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
Contract W-7405-eng-36. 4p. (CONF-760829—15). Dep. NTIS 
$3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

Pancake coils of a monolithic conductor and several dif- 
ferent types of braid and cable, using a variety of insulating tapes 
and bonding resins were constructed. The coils were tested to 
quench in self-field at currents up to 2700 A. Results are 
presented for the training behavior of the various coils as com- 
pared to short-sample tests. A conductor composed of several 
braids or cables in parallel, which will be suitable for the in situ 
fabrication of large magnets is described. 


ENERGY STORAGE 


COMPRESSED GAS 
REFER ALSO TO CITATION(S) 9642 


10068 eg T6128) See Sh ee ee 
pressed air energy storage system, Airlie House, V’ December 
18—19, 1975. (Mitre C McLean, Va. (USA)). 1976. 549p. 
(CONF-751242—). Dep. ‘Ntis $13.50. 

From Workshop on com 
Airlie House, Virginia, United 
1975). 

Eighteen papers were presented at the conference. A 
separate abstract was prepared for each paper. (LCL) 


10069 (ERDA—76-124, pp 14-72) Assessment of the technical 
and economic feasibility of compressed air energy storage. Bush, 
J.B. Jr. (General Electric Co., Schenectady, NY); Jarvis, P.M.; 
Plionis, D.A.; Andersen, R.D.; Ash, J.L.; Mitchell, AS.; Englesson. 
G.E.; Sosnowicz, E.J. 1976. 

From Workshop on compressed air energy storage systems; 
Airlie House, Virginia, United States of America (USA) (18 Dec 
1975). 

In Proceedings of the workshop on compressed air energy 
storage system. 

A feasibility study of compressed air energy storage (CAES) 
produced the following conclusions: it is technically feasible to use 
off-peak electrical energy to compress and store air in mined 
caverns or aquifers for subsequent release into fuel-fired gas tur- 
bines to power a generator; laboratory and field investigations are 
indicated to provide information needed for design of the surface 
plant and of the underground air reservoir; there are circumstances 
under which CAES may be the most economical way for a utility 
to meet its peak demand, e.g., at fuel costs greater than 
$2.30/m/btu and off-peak energy costs less than 10 mill/KWH in 
1975, CAES in suitable existing mines, aquifers and solution mined 
caverns would provide lower sent out costs than the alternative 
simple cycle gas turbines for operating times greater than about 
1600 hours/year; CAES creates no environmental problems, and 
heat generated during air compression makes this a heat storage 
system which should be considered in future applications. (LCL) 


10070 (ERDA—76-124, pp 73-88) STAL—LAVAL's activities 
in the field on compressed air energy storage. Robertsson, H. 
(STAL—LAVAL, Finspong, Sweden). 1976. 

From Workshop on compressed air energy storage systems; 
Airlie House, Virginia, United States of America (USA) (18 Dec 
1975). 

In Proceedings of the workshop on compressed air energy 
storage system. 

The development of the Airstor concept, i.e., the use of un- 
derground-stored compressed air for the off-peak storage of elec- 
tric power from gas-turbine power plants is reviewed with empha- 
sis on the design and operation of the compressors, gas turbines, 
and motor/generators. From a review of the characteristics of this 
system, it is concluded that for each unit of stored energy, the 
compressed air system can produce more peak power than the 
pumped hydro storage system; the Airstor system is flexible in 
operation; the technical problems of cavern construction and seal- 
ing can be overcome; and an Airstor plant is economically ad- 


vantageous. (LCL) 


10071 (ERDA—76-124, pp ” 126) Air o~egin Ener- 
gy Transfer (ASSET): Huntorf . Stys, Zs. (Brown 
Boverlie Corp., New Brunswick, NI ). 1976. 

From Workshop on sry a air energy storage systems; 
Airlie House, Virginia, United States of America (USA) (18 Dec 
1975). 

In Proceedings of the workshop on compressed air energy 
storage system. 

The design and construction of the 290 MW air storage 
peaking plant at Huntorf, Germany are discussed. Details are given 
on the cavern site and construction; performance requirements for 
the gas turbine, electric generator, clutches, and air compressor; 
plant layout; and heat recovery planning. (LCL) 


10072 (ERDA—76-124, pp 127-144) 


air storage 
generation. Katz, D.L. (Univ. of Michigan, Ann 


ssed air energy storage systems; 
tates of America (USA) (18 Dec 


for electric 
Arbor). 1976. 

From Workshop on com 
Airlie House, Virginia, United 
1975). 

In Proceedings of the workshop on compressed air energy 
storage system. 

The natural gas industry has found that underground storage 
of natural gas is a necessary ingredient in serving the variable load 
for space heating. The use of the same techniques for storing air 


ssed air energy storage systems 
tates of America (USA) (18 Dec 
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compressed during the night with base load power, produced dur- 
ing the daytime, and burned with turbine fuel to generate peak 
load electricity seems a reasonable extension of underground 
storage. Some of the elements of underground storage of gases 
such as air which has been learned from 25 years of experience in 
storing natural gas are discussed. 


10073 (ERDA—76-124, pp 145-173) Preliminary evaluation 
ressed air power systems. Giramonti, A.J.; Lessard, R.D. 
Une Technologies Research Center, East Hartford, CT). 1976. 

From Workshop on ——— air energy storage systems; 
Airlie House, Virginia, United States of America (USA) (18 Dec 
1975). 

In Proceedings of the workshop on compressed air energy 
storage system. 

Preliminary performance and design studies are being per- 
formed to identify Compressed Air Power Systems (CAPS) which 
would be commercially feasible for peak power generation. The 
—— considered consist of (a) a modified gas turbine in which 

ie compressor and turbine sections would be uncoupled, and (b) 
underground caverns to store the compressed air. These systems 
are energy storage devices which would be operated in a manner 
similar to pumped water storage systems. Surplus off-peak power 
would be used to run the electric generator in reverse as a motor 
to drive the compressor section which would fill the air storage 
cavern. During subsequent peak load periods the air would be 
withdrawn from storage, mixed with fuel, burned, and expanded 
through the turbine section to generate power. The results of the 
preliminary technical analyses performed to date indicate that 
there is a definite performance and sizing benefit by going to high 
turbine pressures and temperatures. The results of the preliminary 
design analyses indicate that existing turbomachinery could be 
used in CAPS with minor modifications. 


10074 (ERDA—76-124, pp 174-198) Unlined rock caverns for 
compressed air storage: a geological, technical and economic study. 
Morfeldt, C.O.; Lindblom, U.E. (Hagconsult, Stockholm). 1976. 

From Workshop on compressed air energy storage systems; 
Airlie House, Virginia, United States of America (USA) (18 Dec 
1975). 

In Proceedings of the workshop on compressed air energy 
storage system. 

The development of air storage peaking power plants will 
require the concurrent development of economically constructed 
underground storage cavities capable of handling billions of stan- 
dard cubic feet of air per day. The use of mined caverns for un- 
derground air storage in the U.S. is discussed in relation to cavern 
design, excavation, and operation; geological considerations in site 
— and during construction; and cavern construction costs. 
(LCL) 


10075 (ERDA—76-124, pp 199-227) Siting and excavation of 
cavities in hard rock for compressed air storage. Haydock, J.L.; 
Milne, I.A. (Acres American Inc., Buffalo). 1976. 

From Workshop on compressed air energy storage systems; 
Airlie House, Virginia, United States of America (USA) (18 Dec 
1975). 

In Proceedings of the workshop on compressed air energy 
storage system. 

The economic, geologic, and technical aspects of siting and 
constructing underground storage facilities for compressed air used 
for off-peak power generating plants are discussed. Information is 
included on favorable geologic deposits for U.S. underground 
storage sites and excavation methods, equipment, and costs. (LCL) 


10076 (ERDA—76-124, pp 228-237) Factors to be considered 
in the implementation of a central storage facility. Rumbaugh, J.H. 
(Potomac Electric Power Co., Washington, DC). 1976. 

From Workshop on compressed air energy storage systems; 
Airlie House, Virginia, United States of America (USA) (18 Dec 
1975). 

In Proceedings of the workshop on compressed air energy 


storage Olt nes 

ak storage of power plant output can be accom- 
plished ag using batteries for storing electric power or by using 
pumped storage of water in an elevated reservoir or of air under 
pressure in an underground cavity. The factors to be considered in 
an economic comparison of pumped hydro and compressed air 
storage systems are discussed. These factors include the power 
system load characteristic, capital costs and system production 
costs, and environmental impact and siting requirements. (LCL) 


10077 (ERDA—76-124, pp 238-257) Mt. Hope studies of 
com air . Loane, E.S. (GPU Service Corp., Reading, 
PA); Mitchell, W.S. 1976. 

From Workshop on compressed air energy storage systems; 
Pom House, Virginia, United States of America (USA) (18 Dec 
1 ). 
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In Proceedings of the workshop on compressed air energy 
storage system. 

The feasibility of using abandoned iron mines in the Mt. 
Hope, N.J. area for storing compressed air for a gas turbine power 
plant was studied. Information was —- on the site charac- 
teristics, pilot plant development —— uirements, cavern per- 
formance, proposed plant operation schedule, and costs. (LCL) 


10078 (ERDA—76-124, pp 258-277) Compressed air storage 
considerations for reef-type aquifier structures in Indiana. Lang, 
W.J. (State Power of Indiana, Inc., Indianapolis). 1976. 

From Workshop on —— air energy storage systems; 
Airlie House, Virginia, United States of America (USA) (18 Dec 
1975). 

In Proceedings of the workshop on compressed air energy 
storage system. 

Aquifers in Indiana have been used extensively for natural 
gas storage. Therefore, these geologic deposits were studied for 
their applicability to the underground storage of compressed air. 
From studies of the aquifer storage fields and core data on the 
storage strata permeability and porosity, it was concluded that the 
Calcutta-Carbon storage field in western Indiana is an area of op- 
timal geological conditions with already-located and tested storage 
reservoirs and, therefore, would be an ideal location for testing the 
technical aspects of the underground storage of compressed air. 
(LCL) 


10079 (ERDA—76-124, pp 278-304) Adapting available 
aquifers to compressor and turbine needs for compressed air energy 
storage. Ayers, D.L. (Westinghouse Electric Corp., West Lafayette, 
IN). 1976. 

From Workshop on compressed air energy storage systems, 
Airlie House, Virginia, United States of America (USA) (18 Dec 
1975). 

In Proceedings of the workshop on compressed air energy 
storage system. 

The feasibility of storing compressed air underground in 
aquifers located between solid rock deposits is examined. The 
compressed air would displace the natural water which fills the 
porous aquifers. Information is included on the geologic and physi- 
cal characteristics of aquifers, modeling of flow in aquifers, heat 
storage in aquifers, and calculation of storage efficiency. 


10080 (ERDA—76-124, pp 305-334) Adiabatic compressed 
air energy storage. Stephens, T. (M.I.T. Lincoln Lab., Lexington, 
MA). 1976. 

From Workshop on compressed air energy storage systems; 
Airlie House, Virginia, United States of America (USA) (18 Dec 
1975). 

In Proceedings of the workshop on compressed air energy 
storage system. 

Conventional compressed air storage systems involve rejec- 
tion of the heat of compression and subsequent air reheating by 
combustion of a high grade liquid fuel. When applied to the load- 
leveling requirements of electrical utilities, such systems are of low 
overall efficiency. Adiabatic compressed air systems are proposed 
in which the heat of compression is stored in underground-sited 
packed-bed thermal storage elements, and restored to the air on 
discharge of the compressed air storage system. Multiple-stages of 
compression, thermal storage, and expansion are required for a 
practical system of minimum projected capital cost. Conceptual 
designs of underground packed-bed thermal energy stores have 
been explored, and a particular configuration is proposed for this 
application. 


10081 (ERDA—76-124, pp 335-357) Advanced concepts in 
no-oil compressed air energy storage. Kreid, D.K.; Stewart, D.H. 
(Battelle Pacific Northwest Labs., Richland, WA). 1976. 

From Workshop on compressed air energy storage systems; 
Airlie House, Virginia, United States of America (USA) (18 Dec 
1975). 

In Proceedings of the workshop on compressed air energy 
storage system. 

Due to uncertainties about the future availability and cost of 
petroleum, it is questionable whether the large capital expenditures 
required for compressed air storage systems for use with oil-fired 
power plants can be justified. Therefore, compressed air systems 
(CAS) which eliminate the need for petroleum fuels, either by 
using the stored compressed air as the sole energy source for driv- 
ing the turbines or by using CAS with fuels other than petroleum 
or natural gas, are examined. A thermodynamic analysis of the no- 
fuel CAS concept is presented. This analysis shows that heat 
storage is essential in no-fuel CAS systems; storage efficiency in 
this system increases slowly with pressure ratio up to the point 
where intercooling becomes necessary; increased heat rejection in 
the intercooler causes storage efficiency to decrease with increas- 
ing pressure; this storage efficiency is optimized by maximizing the 
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second stage compression ratio; and the intercooling heat losses 
require adjustment of turbine operating conditions to assure am- 
bient turbine outlet temperature. (LCL) 


10082 (ERDA—76-124, pp 358-389) Long term op ee for 
compressed air energy storage. Glendenning, I. (Central Electricity 
Generating Board, Southampton, Eng.). 1976. 

From Workshop on compressed air energy storage systems; 
— House, Virginia, United States of America (USA) (18 Dec 

). 

In Proceedings of the workshop on compressed air energy 
storage system. 

The possible operational and economic benefits of incor- 
porating energy storage plant on the CEGB electricity supply 
system are discussed. In the short term the pumped water storage 
already installed or under construction is sufficient to meet 
requirements for spinning reserve. Large scale energy storage 
becomes increasingly attractive as the proportion of nuclear plants 
on the system grows and by the 1990's there may be a strong in- 
centive to install storage plants to smooth the load on nuclear 
power stations. Estimates of the present worth benefit of a storage 
plant used in this way suggest a cost target of 200/kW of discharge 
capacity for an efficient storage scheme storing for 6 h per day 
and generating for 12 h per day over a 30 year life. Conventional 
compressed air storage schemes may have a short-term value as a 
low cost peak load generating plant, but they do not strictly store 
energy, since the heat generated when the air is compressed is 
discarded before passing the air to the storage cavern. A more effi- 
cient arrangement is described in which, by interposing a simple 
regenerative heat store between the compressor and the cavern, 
the heat of the compression can be conserved during the storing 
period and added back to the air for the generation period. This 
would then be true energy storage and with a hot compressed air 
supply the turbine would not need to burn fuel. Estimated efficien- 
cies for this cycle are about 75%.A nominal 6 GWh scheme, stor- 
ing for 6 h and generating 390 MW for 12 h, would have a tenta- 
tive capital cost between 125 and 170 pounds/kW sent out de- 
pending mainly on the cost of the reservoirs. This is well within the 
cost target a storage device would have to meet to be of interest 
for storing off peak nuclear power by the end of the century. 


10083 (ERDA—76-124, pp 390-407) Federal Power Commis- 
sion regulation of compressed air energy storage projects (1). 
— C.F. (Federal Power Commission, Washington, DC). 

From Workshop on compressed air energy storage systems; 
—_ House, Virginia, United States of America (USA) (18 Dec 
1975). 

In Proceedings of the workshop on compressed air energy 
storage system. 

The statutes, regulations, and cases developed in licensing 
pumped storage hydroelectric power plants are briefly reviewed to 
provide background on how the Federal Power Commission will 
regulate future compressed air energy storage systems. (LCL) 


10084 (ERDA—76-124, pp 408-433) Legal and practical 
aspects of air storage in rs. Ball, D. (Ball Associates, Ltd., 
Golden, CO); Harris, R.L. 1976. 

From Workshop on compressed air energy storage systems; 
Airlie House, Virginia, United States of America (USA) (18 Dec 
1975). 

In Proceedings of the workshop on compressed air energy 
storage system. 

The storage of compressed air in sedimentary rocks that 
contain water or brine is discussed. Information is included on 

ic requirements; exploration; drilling techniques; costs, legal 


aspects of storage rights acquisition; and regulations. (LCL) 
10085 (ERDA—76-124, pp 434-454) Environmental concerns 


of underground compressed air energy storage. Winar, R.M. 
(Dames and Moore, Park Ridge, IL). 1976. 

From Workshop on com air energy storage systems; 
Airlie House, Virginia, United States of America (USA) (18 Dec 
1975)- 

In Proceedings of the workshop on compressed air energy 
storage system. 

The use of subsurface environments for the storage of 
liquids, gases, or petroleum products is reviewed since the 
techniques and environmental concerns involved may be applica- 
ble to the future underground storage of comp air. Regula- 
tions and licensing procedures for compressed air storage are an- 
ticipated, and the environmental ts of constructing and 
operating compressed air storage facilities are discussed. The un- 
derground storage cavities considered include porous rocks, 
depleted gas or oil fields, abandoned mines, and excavated 
caverns. (LCL) 
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10086 (ERDA—76-124, pp 455-530) Occupational safety and 
health administration and the problems of underground 


air storage. Kooiman, A.M. 1976. — 

From Workshop on compressed air energy storage systems; 
oy House, Virginia, United States of pana (USA) (18 Dec 

‘In Proceedings of the workshop on compressed air energy 
storage system. 

The role of the Occupational Safety and Health Administra- 
tion (OSHA) in developing safety standards to protect personnel 
involved in the construction and operation of compressed air ener- 
gy storage systems is described. (LCL) 


PUMPED HYDRO 
REFER ALSO TO CITATION(S) 10076, 10083 


10087 (ERDA-tr—212) Combination of a pumped water 
power t with a gas electric Vivod, J. 
Translated from Elektroteh. Vestn.; No. 11-12, 285-287( 1974). 7p. 
Dep. NTIS $3.50. 

The possibility of building a storage gas power plant com- 
bined with a pumped water power plant was investigated. The 
combination would offer various cost and construction advantages 
and the combination compares favorably with conventional ther- 
mal electric power plants. The efficiency of present-day gas tur- 
bines is discussed. The technical innovation presented in the con- 
cept raises problems concerning the underground storage tank and 
the development of a lake at a suitable elevation above the air 
tank. Two pumped water power plants are under study in Slovenia: 
the Pozarje pumped water power plant on the Sava River and the 
Pohorje pumped water power plant (Sosnarjev Brook) on the 
Drava. Both power plants are in the immediate vicinity of roads 
and railroads, so that the delivery of liquid fuel presents no 
problem. Both would draw water from artificial reservoirs at higher 
elevations, i.e., the Pozarje plant from the Sava at an elevation of 
450 m, and the Pohorje plant from the Drava at an elevation of 
350 m. The possibility of building a combined pumped water and 
storage gas power plant exists in both cases. With such a combina- 
tion it is possible to build a reservoir as a joint facility, this lower- 
ing the total investment cost. (MCW) 


FLYWHEELS 
REFER ALSO TO CITATION(S) 10297 


10088 (UCRL—50033-76-1) Fiber composite program for 
flywheel s. Third quarterly progress Janua- 
ry—March 1976. Stone, R.G.; Chiao, T.T.; Rinde, J.A.; Penn, L.S.,; 
Clements, L.L.; Wu, E. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). May 1976. Contract W-7405-ENG-48. 
12p. Dep. NTIS $3.50. 

E-glass is the cheapest of the strong, light filamentary 
materials and thus a promising candidate for flywheels for which 
cost is more critical than weight. Performance data are meager and 
not considered reliable. Type 30 E-glass, a 2000-filament per 
strand material, is being studied because large strands minimize 
winding time and costs. With the very large number of filaments 
per strand, difficulties were encountered in proper strand wetting, 
void content, uneveness of filaments, and the winding process. 
Also the strength of the strands exceeded the capacity of the stan- 
dard stress-rupture fixtures. These difficulties have been resolved 
and consistent, reliable data are now being obtained. Thermal as 
well as stress properties have been determined. New stress-rupture 
fixtures have been completed and testing started. Strand testing of 
Kevlar 29, E-glass, and S2-glass has been completed. Coefficients 
of variation are much lower for Kevlar 29, and optimum fiber 
volume is higher than for the glass fibers. The resin matrix work 
continues with emphasis (1) on studying a new curing agent that 

ars to offer processing advantages, and (2) on studying flexi- 
ble resins. Flexible resins are required in some flywheel designs to 
limit transverse stresses. Dynamic fatigue is a characteristic that 
must be evaluated for flywheel applications. Presently available 
systems are not suitable for parallel fiber tension cycling tests. A 
design that is expected to be economical for testing large numbers 
of samples has been developed and analyzed. (TFD) 


10089 Flywheel for a 167 MVA surge power motor-generator 
set. Mertens, H. (Siemens A.G., Berlin (F.R. Germany). 
Dynamowerk). Siemens-Z.; 49: No. 9, 592-595(Sep 1975). (In 
German). 

5 figs.; 10 refs. 
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Flywheels to be subjected to major speed fluctuations are 
designed on the basis of both the usual strength analysis and frac- 
ture mechanics considerations, and the testing and operating in- 
structions have to allow for this. Appropriate test units are used to 
determine the fracture toughness of the material. Residual stresses 
are measured and extensive ultrasonic and magnetic particle tests 
performed to enable the permissible number of stress cycles to be 
predicted. The article deals with these problems by reference to 
the flywheel of a 167 MVA surge power motor-generator set for 
the Max Planck Insitute for Plasma Physics in Garching. 


THERMAL 
REFER ALSO TO CITATION(S) 9520 


10090 Thermal energy storage system. Brantley, L.W. Jr. (to 
National Aeronautics and Space Administration). US Patent 
3,977,197. 31 Aug 1976. Filed date 7 Aug 1975. 6p. 

A thermal energy storage system is described. The system 
converts a fluid, such as water, into a superheated vapor for driv- 
ing a turbine and includes an energy storage device for storing 
thermal energy from the vapor to be utilized should the pressure of 
the vapor fall below a predetermined value. The energy storage 
device includes a storage tank having a plurality of stacked vertical 
compartments containing metallic spheres filled with metal alloy 
for storing the thermal energy therein and a fluid reservoir below 
the stacked compartments. 


CHEMICAL 


REFER ALSO TO CITATION(S) 9460 


BATTERIES 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 12123 


10091 (AD-A—023496) Sulfur-based lithium—organic elec- 
trolyte secondary batteries. Final report, 3 Dec 1973—29 Aug 
1975. Holleck, G.L.; Driscoll, J.R.; Shuker, F.S. (Eie, Inc., New- 
ton, Mass. (USA)). Mar 1976. Contract DAABO7-74-C-0072. 
171p. (C—405). NTIS $6.75. 

The overall aim of this program was the development of a 
rechargeable lithium battery utilizing an organic solvent. Specifica- 
tions included operation over the range -40 to +160 F (-40 to +70 
C), energy density approaching 100 Wh/Ib, a cycle-life in excess of 
500, and high charge retention. A system meeting all these specifi- 
cations would represent a considerable advance in the state of the 
art. An analysis of possible alternatives suggested the likelihood of 
developing such batteries with positive electrodes based on sulfur. 
Two general classes are promising: soluble sulfur positives, and 
positives based on higher sulfides of transition metals, particularly 
on sulfur-rich compounds of titanium, niobium, and vanadium. Ini- 
tially, both systems were investigated. Then, since only one of the 
two approaches towards sulfur based cathodes could be continued 
within the scope of this investigation, it was decided to concentrate 
on the transition metal sulfides, as they have more immediate 
prospects for practical use. (GRA) 


10092 (ANL—76-81) High-performance batteries for off-peak 
energy storage and electric-vehicle propulsion. Progress report, 
April—June 1976. (Argonne National Lab., Ill. (USA)). Jul 1976. 
Contract W-31-109-ENG-38. 62p. Dep. NTIS $4.50. 

The research and management efforts of the program at Ar- 
gonne National Laboratory (ANL) on lithium/metal sulfide batte- 
ries during the period April—June 1976 are described. These bat- 
teries are being developed for energy storage on utility networks 
and for electric-vehicle propulsion. The present cells, which 
operate at 400 to 450°C, are vertically oriented, prismatic cells 
with a central positive electrode of FeS or FeS,, two facing nega- 
tive electrodes of lithium—aluminum alloy, and an electrolyte of 
molten LiCI—KCl. Electrodes and cells are being fabricated by 
several industrial firms. Cells produced are being tested and evalu- 
ated--as single cells and as two- and three- cell batteries. New elec- 
trode and cell designs are being developed and tested, and promis- 
ing designs will be incorporated in industrially fabricated cells. The 
concepts receiving major attention include the fabrication of elec- 
trodes in the uncharged state (positive electrodes of Li,S and Fe 
and negative electrodes of porous aluminum), the use of carbon- 
bonded current-collector structures in the positive electrode, the 


ERA VOL. 2, NO. 5 


fabrication of electrodes by hot-pressing active materials and elec- 
trolyte, and the use of additives. Efforts are also under way to 
develop improved cell feedthroughs and electrode separators. 
Design work is in pr on a 30-kWh battery for a small four- 
passenger vehicle; this effort includes design calculations and 
setting specifications for the vehicle. Other battery engineering 
work is directed to the development of monitoring and cycling 
equipment and battery components. Cell chemistry studies include 
the wetting of materials by molten LiCI—KCI and potentiometric 
measurements on metal sulfide phases. Work is continuing on the 
development of alternative secondary cell systems. 17 figures, 11 
tables. 


10093 (PB—243872/9ST) Sodium chloride battery develop- 
ment program for load leveling. Interim » 1 Apr—31 Dec 
1974. Werth, J. (ESB, Inc., Yardley, Pa. (USA). Power Technolo- 
gy Dept.). Jun 1975. 27p. NTIS $3.75. 

The ESB sodium chloride cell consists of a molten sodium 
negative, a beta-alumina solid electrolyte also serving as a separa- 
tor, and a positive mix containing both molten sodium chloroalu- 
minate and a faradaic additive. The goal of the project is to 
develop a battery with a manufacturing cost less than 1/3 that of 
industrial lead—acid batteries and a service and cycle life of at 
least 10 years. Long life, on the order of 2500 to 5000 deep cy- 
cles, is expected since there are no solid—solid transformations in 
either the negative or positive compartments. On the basis of the 
performance of laboratory-scale cells, the overall battery module 
proposed for load leveling is expected to have a specific energy of 
at least 45 Wh/lb (100 Wh/kg) and possibly more. A program 
aimed at improving the quality of beta alumina tubes and at 
running life tests of tubular cells was given high priority, and is 
now producing tubes with resistivities of about 20 ohm-cm at 200C 
and significantly better mechanical properties. (GRA) 


10094 Sealed lithium—iodine cells. Farrington, G.C.; Roth, 
W.L. (to General Electric Co.). US Patent 3,976,504. 24 Aug 
1976. Filed date 23 Jun 1975. 8p. 

A sealed lithium—iodine cell is described which comprises a 
casing and an anode, a cathode, and an electrolyte positioned 
within the casing. The anode is selected from the class consisting 
of lithium, lithium as an amalgam, and lithium in a non-aqueous 
electrolyte. The cathode is selected from the class consisting of 
iodine and iodine with an ionic conductivity-enhancing material. A 
solid lithium—sodium aluminate electrolyte is positioned between 
the anode and cathode and in contact with both the anode and 
cathode. The solid lithium—sodium aluminate electrolyte has an 
approximate composition of LiNaO.9Al,O,, of which 1.3 to 85 
percent of the total alkali ion content is lithium. 


10095 Flat alkaline cell with positive and negative terminal 
connections and a third terminal connection for an auxiliary elec- 
trode. Beatty, T.R.; Vourlis, H. (to Union Carbide Corp.). US 
Patent 3,977,906. 31 Aug 1976. Filed date 17 Mar 1975. 14p. 

A flat alkaline cell is described. An electrode assembly in- 
cludes at least a pair of flat electrode elements of opposite polarity 
having a porous separator containing an alkaline electrolyte inter- 
posed between them and a current collector disposed adjacent to 
and in electrical connection with one of the pair of electrode ele- 
ments at one end of the electrode assembly. The above are en- 
closed within a sealed, liquid impervious plastic film envelope hav- 
ing an opening in one wall. The opening exposes at least a portion 
of the current collector for making external electrical connection. 
A layer of an adhesive sealant which is non-wettable by the al- 
kaline electrolyte tightly adheres and seals together the current 
collector and the wall of the envelope, at least around the 
periphery of the opening. The exposed portion of the current col- 
lector constitutes a first terminal connection to which a wire lead 
or the like may be attached. A second and third terminal connec- 
tion are provided in the sealed envelope, the former being in elec- 
trical connection with the other of the pair of electrode elements 
of opposite polarity and the latter being in electrical connection 
with an auxiliary electrode. 10 figures. 


10096 Forced-flow electrochemical battery. Jacquelin, J. (to 
Compagnie Gererale d’Electricite). US Patent 3,977,903. 31 Aug 
1976. Priority date 6 Dec 1973, France. 8p. 

The invention comprises the grouping of a battery into 
modules fed in series with a potassium hydroxide solution contain- 
ing zinc in suspension. It further comprises the grouping of the 
modules into an even number of essemablies in which the modules 
are connected in series, the assemblies having the same number of 
modules and being interconnected in parallel, so that, more par- 
ticularly, the potential of the solution conveyed from a storage 
tank is equal to the potential of the solution which is made to flow 
back into the tank after having crossed through the modules. 5 
figures. 
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10097 Method and device for elements of a forced 
flow electrochemical cell. Pompon, J.P. (to Compagnie 
Generale d'Electricite). US Patent 3,979,222. 7 Sep 1976. Priority 
date 5 Apr 1975, France. 4p. 

An electrochemical storage cell is formed connecting 
elements in hydraulic and electric series and, in each of the ele- 
ments, in electrically insulating the inside of the negative end 
fitting situated hydraulically the nearest to the following element. 
In this way, the interference transfer of charges resulting from the 
electric series connection of two neighboring elements can be ef- 
fected only by ionic conduction in the electrolyte flowing between 
the two elements. The invention is used in air—zinc cells. | figure. 


PERFORMANCE AND TESTING 


10098 (N—75-24866) Determination of hydroxide and car- 
bonate contents of alkaline containing zinc. Otterson, 
D.A. (National Aeronautics and Space Administration, Cleveland, 
Ohio (USA). Lewis Research Center). Jun 1975. 12p. (NASA-TN- 
D—8007; E—8304). NTIS $3.25. 

A method to prevent zinc interference with the titration of 
OH- and CO3-2 ions in alkaline electrolytes with standard acid is 
presented. The Ba-EDTA complex was tested and shown to 
prevent zinc interference with acid-base titrations without in- 
troducing other types of interference. Theoretical considerations 
indicate that this method can be used to prevent interference by 
other metals. (auth) 


10099 (N—75-25290) General Electric 20-ampere hour 
nickel—cadmium battery. Interim test Kirsch, W.W. 
(Sperry Rand Corp., Great Neck, N.Y. (USA)). 30 May 1974. 
Contract NAS8-21812. 22p. (NASA-CR— 120748; 
REPT—40M22410). NTIS $3.25. 

The interaction, effect, and controllability of the per- 
formance parameters of the General Electric 20-ampere-hour, 24- 
cell nickel—cadmium battery are investigated. The battery was cy- 
cled under simulated orbit conditions. The acquired data were 
analyzed and evaluated in terms of battery parameters and per- 
formance characteristics. Conclusions and tests results are 
presented along with recommendations for further study. (GRA) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 10092 


10100 (AD-A—017295) Electron spin resonance study of 
um trioxide-doped m dioxides. Technical note. 

Gardner, C.L. (Defence Research Establishment, Ottawa, Ontario 

(Canada)). Oct 1975. 2lp. (DREO-TN—75-24). NTIS $3.50. 

The structure and solid state properties of manganese diox- 
ides are of interest because of the use of this oxide as a depolarizer 
in a variety of battery systems. Electron spin resonance spectrosco- 
py (ESR) has been used to study a series of molybdenum oxide- 
doped manganese dioxides. The ESR results show that both the 
surface area of the manganese dioxide as well as the Mn(2+) con- 
centration in the material depends on the amount of molybdenum 
oxide added. Determination of these quantities is of interest since 
the work of Valand indicates that they are related to the elec- 
trochemical characteristics of the manganese dioxides. (GRA) 


10101 (AD-A—022199) Solid electrolytes: alkali-ion transport 
in skeleton structures. Semiannual technical summary No. 2, 1 
Jul—31 Dec 1975. Goodenough, J.B.; Hong, H.Y-P.; Kafalas, J.A.; 
Dwight, K. (Massachusetts Inst. of Tech., Lexington (USA). Lin- 
r+ ol Lab.). 31 Dec 1975. Contract F19628-76-C-0002. 40p. NTIS 

We have demonstrated the existence of fast, three-dimen- 
sional Na*-ion transport in the system Na/sub 1+3y/Zr,(P/sub 1- 
y/Si/sub y/O,)s for y less than or equal to 1. At 300°C, the operat- 
ing temperature of a Na—S battery, the resistivity (5 ohms-cm) for 
Na*-ion transport in Na,Zr,PSi,O,, is competitive with the best 
beta-alumina. The activation energy for Na*-ion transport, about 
0.26 eV, is about 0.08 eV higher than that of beta-alumina, this 
compound is thus superior to the best beta-alumina at tempera- 
tures greater than 300°C, inferior, at lower temperatures. The 
compound is stable in molten sodium and can be sintered at 
1250°C. We have elected to concentrate on the fabrication of 


ceramic cups suitable for cell construction in order to test the 
chemical stability of this compound under the operating conditions 
of a Na—S cell. (auth) 


10102 Method of preparing a negative electrode including lithi- 
um alloy for use within a secondary electrochemical cell. Tomczuk, 
Z.; Olszanski, W.; Battles, J.E. (to Energy Research and Develop- 
— Administration). US Patent Application 639,133. 9 Dec 
1975. Llp. 
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A negative electrode that includes a lithium alloy as active 
material is prepared by briefly submerging a porous, electrically 
conductive substrate within a melt of the choy. Prior to solidifica- 
tion, excess melt can be removed by vibrating or otherwise 
manipulating the filled substrate to expose interstitial surfaces. 
Electrodes of such a solid lithium—aluminum filled within a sub- 
strate of metal foam are provided. | figure, | table. 


10103 Method of preparing an electrode material of lithi- 
um—aluminum alloy. Settle, J.L.; Myles, K.M.; Battles, J.E. (to 
Energy Research and Development Administration). US Patent 
3,957,532. 18 May 1976. Filed date 20 Jun 1974. 8p. 

PAT-APPL-48 1,285. 

A solid compact having a uniform alloy composition of lithi- 
um and aluminum is prepared as a negative electrode for an elec- 
trochemical cell. Lithium losses during preparation are minimized 
by dissolving aluminum within a lithium-rich melt at temperatures 
near the liquidus temperatures. The desired alloy composition is 
then solidified and fragmented. The fragments are homogenized to 
a uniform composition by annealing at a temperature near the 
solidus temperature. After comminuting to fine particles, the alloy 
material can be blended with powdered electrolyte and pressed 
into a solid compact having the desired electrode shape. In the 
preparation of some electrodes, an electrically conductive metal 
-_ is embedded into the compact as a current collector. | 
igure. 


10104 Metal/air cells and improved air electrodes for use 
therein. Buzzelli, E.S. (to Westinghouse Electric Corp.). US Patent 
3,977,901. 31 Aug 1976. Filed date 23 Oct 1974. 16p. 

Air electrodes for use in electrochemical energy cells com- 
prise a hydrophilic layer and a hydrophobic layer laminated to it. 
The hydrophilic layer essentially comprises a hydrophilic com- 
posite which includes an oxygen absorption/reduction carbon; a 
material selected from the group consisting of CuWO,, NiWO,, 
CoWO,, and WC with | to 20 wt percent Co for a unifunctional 
electrode, or WS,, WC, and WC with | to 20 wt percent Co for a 
bi-functional electrode; and a nonwetting agent containing a 
polytetrafluoroethylene. A metal current collector is molded into 
the composite to form a substantially flat hydrophilic layer. A 
catalyst is preferably incorporated into the composite of a bifunc- 
tional electrode to increase cycling life. The hydrophobic layer, 
comprising a sheet of porous fluorinated ethylene propylene, 
polypropylene or polytetrafluoroethylene, is laminated to the 
hydrophilic layer to complete the air electrodes. 11 figures. 


10105 Indicator in use with a lead storage battery for indicat- 
ing the overdischarge of the same and the lowered level of the elec- 
trolyte therein. Kitai, Y. (to Shin-Kobe Electric Machinery Co., 
Ltd.). US Patent 3,977,908. 31 Aug 1976. Priority date 17 Oct 
1972, Japan. 6p. 

An indicator for use with a lead storage battery comprises a 
case and battery elements disposed in the case, the battery ele- 
ments including electrolyte and a set of plates. The indicator is 
adapted to indicate the overdischarge of the storage battery and 
also the lowered level of the electrolyte beyond minimum allowa- 
ble level. The indicator comprises a cylindrical hollow body of 
transparent material with the upper end of the body exposed to the 
top of the case and with the lower end of the body positioned sub- 
stantially at the minimum allowable level of the electrolyte, the 
lower end of the body communicating the electrolyte within the 
case. A colored float is disposed within the cylindrical body for 
vertical movement therein. The float has a specific gravity less 
than that of the electrolyte when the storage battery is charged at 
predetermined degree and greater than that of the electrolyte 
when the storage battery is discharged beyond the minimum al- 
lowable degree of charge condition. Reflective means is provided 
in the cylindrical body at the lower end to reflect light from the 
upper face of the body through the thickness thereof in horizontal 
and vertical directions. When the storage battery is charged at 
more than predetermined degree, then the float is positioned in no 
alignment with reflective means, whereby no light passes through 
the float with a result that the upper face of the cylindrical body is 
found to shine. When the storage battery is discharged beyond the 
minimum allowable degree of charging condition or when it has 
the electrolyte level lower than the minimum allowable level, then 
the float is positioned adjacent to the lower end of the body in 
alignment with reflective means, whereby light passes through the 
colored float with a result that the upper face of the cylindrical 
body is found to provide a colored annulus. 7 figures. 


10106 Electrochemical impregnation of electrode for rechargea- 
ble cell. Kroger, H.H.; Acree, S.F.; Akridge, A.P. (to General Elec- 
tric Co.). US Patent 3,979,223. 7 Sep 1976. Filed date 30 Mar 
1973. 6p. 

An improved system for electrochemical impregnation of 
active material into an electrode for a galvanic cell comprises 
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utilizing a constant potential ee | the impregnation as well as a 
screen or barrier interposed, in the bath, around the electrode 
while it is impregnated to mitigate the deposition of active material 
on the outside of the electrode surfaces. A more densely packed 
electrode having a higher charge rating per unit volume results. In 
a preferred embodiment the active material comprises a minor 
amount of a second ion, and the ratio of the two ions in the bath is 
maintained by use of a consumable electrode in the bath having 
the desired ratio of ions therein. | figure. 


ENERGY MANAGEMENT AND POLICY 


REFER ALSO TO CITATION(S) 9806 


10107 (CONF-760357—) AESOP conference. Volume 14. 
Proceedings of a conference held March 31—April 2, 1976, in 
Arlington, Virginia. (Energy Research and Development Adminis- 
tration, Washington, D.C. (USA)). 1976. 380p. Dep. NTIS $10.75. 

From 14. meeting of Association for ERDA Systems, Opera- 
tions, and Programming; Arlington, Virginia, United States of 
America (USA) (31 Mar 1976). 

This proceedings of AESOP (Association for ERDA 
Systems, Operations, and Programming) includes papers from the 
five main sessions. In Session I, overviews of the following ERDA 
programs were given: Field Operations by Antionette Joseph; 
Planning and Analysis by Richard Pastore; Environment and Safety 
by James Liverman; Solar, Geothermal, and Advanced Energy 
Systems by John E. Mock; National Security by John A. Griffin; 
Conservation by George Murray; Internal Review by Ernest C. 
Hardin, Jr.; and Program Management Support by Bert Greenglass. 
The paper from the overview talk, Nuclear Energy, by John Craw- 
ford was not available. Session II, Information Privacy, included a 
keynote address, ‘Information Privacy,’’ by Congressman Barry 
Goldwater, Jr. and '’Data Privacy Legislation,’’ (only 3 slides in- 
cluded in proceedings) by Timothy Braithwaite. Sesson III, Privacy 
Legislation: Implementation and Security, was devoted exclusively 
to a talk, ‘’The Privacy Act of 1974, A Plea for Reasonableness,”’ 
by Philip A. D. Schneider, U.S. Civil Service Commission. Session 
IV, Mini-Computers and Business Systems, included three papers 
covering the following topics: tomorrow's administrative comput- 
ing, design of the Controlled Materials Information System, and 
volume procurement of minicomputers. Session IV (the SCIE Ses- 
sion) includes six papers on the applications of minicomputers and 
microprocessors. In addition to the aforementioned ERDA pro- 
gram overview paper, seven other papers from the other sessions 
were not available for the proceedings. (LMT) 


10108 (PB—244204) Inventory of energy research and 
development information resources in the United States. Data file. 
Kohn, R.S.; Miller, J.B. (National Science Foundation, Washing- 
ton, D.C. (USA)). 15 Oct 1974. 1 reel mag tape, vp. Available 
only in 7 track, 556 or 800 bpi, odd or even parity, EBCDIC. 
Documentation available. 

The publication is intended to provide scientists, engineers, 
and others concerned with research and development related to 
energy with a reference to potentially applicable sources of infor- 
mation within the United States. Very few of these information 
resources are dedicated solely to energy; most of them deal 
primarily with subjects or missions that contain energy related 
components. The guidelines established for selection of an infor- 
mation resource for inclusion in this publication were highly 
restrictive. The first concern was that the resource contain infor- 
mation oriented toward research and development; resources con- 
cerned primarily with energy policy, economics, supply, demand, 
consumption, imports/exports, allocation, rationing, and like ele- 
ments of information were not to be included. The second concern 
was that the energy related information content of the resource be 
substantive enough, according to the resource contact’s judgment, 
to be expected to be useful to a researcher. The final concern was 
that the resource be generally available to the user community; ac- 
4 with restrictions was considered acceptable for inclusion. 
(GRA) 


SYSTEMS STUDIES AND TOTAL ENERGY 


10109 Development of net energy estimates for extraction, han- 
dling, and processing of selected fuels. Frabetti, AJ. Jr. 
(Development Sciences Inc., East Sandwich, MA); Lovell, R.A. 
Jr.; Sheldon, C. II; Decora, A.W. pp 3-8 of In Energy and the en- 
vironment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. of 
Chemical Engineers (1975). 
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From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

As the issues surrounding energy policy formation 
proliferate, attention has been called to the concept of ‘’net ener- 
gy’’ as noted in PL 93-577 (Federal Non-nuclear Energy Research 
and Development Act of 1974). The concern for net energy, basi- 
cally the amount of — that it takes to deliver energy in usable 
form, has been voiced because of petroleum shortages and the 
desire for energy self-sufficiency. The new technologies employed 
to extract and transform energy require an energy penalty them- 
selves. This study was undertaken to define a methodology for 
making net energy estimates and applying them to several 
technologies to see if the law of diminishing returns applies to the 
technologies over the near term. True energy costs are given for 
fossil fuel output and electricity output pathways. Detailed results 
for a sample pathway (coal to gas to electricity) are shown. Exist- 
ing methods of energy analysis were reviewed: vertical analysis, 
pure input/output energy analysis, and the approach known under 
the general name of eco-energetics, developed by H. Odum. It was 
finally decided to use a combination of process analysis and 
input/output theory, the first time that this hybrid approach has 
been taken. Process analysis was used to treat the direct process 
energy contributions, and input/output coefficients were utilized to 
treat the indirect capital energies. 


10110 New concept in electric generation and energy storage. 
Meyer, C.F.; Hausz, W. (General Electric Co., Santa Barbara, 
CA). pp 17.1-17.17 of In Frontiers of power technology con- 
ference. Stillwater, OK; Oklahoma State Univ. (1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 

Multi-gigawatt total energy systems, i.e., facilities which 
combine electric power generation and distribution with heat 
generation, storage, and distribution, pose formidable technical, in- 
stitutional, regulatory, and financial problems. Possible solutions to 
these problems and the economic and environmental advantages of 
developing large total energy systems are discussed. (LCL) 


10111 Conceptual design of MIUS fluidized bed furnace experi- 
ment. Holcomb, R.S. (Oak Ridge National Lab., TN). pp 171-185 
of In Fluidized-bed combustion. McLean, VA; MITRE Corp. 
(1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

An investigation of the feasibility of using a coal-fired 
fluidized-bed combustor in the Modular Integrated Utility System 
(MIUS) is reported. MIUS is a total energy system for a large 
apartment complex and includes electric power generation using 
gas turbine-driven generators, space and water heating from tur- 
bine exhaust heat, and waste processing. The conceptual design of 
a 6 x 6 ft fluidized-bed furnace for this system and results of test- 
ing models of components of the combustor are presented. From 
the data obtained to date it was concluded that a fluidized-bed 
combustor is technically and economically promising for this appli- 
cation. (LCL) 


10112 Ice and water: annual cycle offers savings 
in heating, cooling. Fischer, H.C. (Oak Ridge National Lab., TN). 
Prof. Eng. (Wash., D.C.); 46: No. 6, 12-15(Jun 1976). 

The annual cycle energy system (ACES) offers an inexpen- 
sive means of providing heat from the latent heat of fusion of 
water. Heat is obtained by freezing water to remove the heat of fu- 
sion (144 Btu/lb). The heat thus obtained is pumped by a one- 
direction heat pump to deliver heat to the building. The ice frozen 
during the heating season is stored and used to provide air condi- 
tioning during the summer. The melting of the ice stores the 
summer heat energy in the water by increasing its enthalpy as it 
changes from solid to liquid state. The water volume to be frozen 
must be adequate to carry the dwelling through the coldest twelve 
weeks of the heating season. It is obvious that as one moves north 
the winter heating loads become greater and the summer coolin 
loads become less. If heating and cooling loads of residentia 
buildings only are considered, the heating and cooling loads are 
about in balance (at latitude 38° North). If domestic hot water 
heating load is added to the space heating load the ‘’balance 
point’’ moves south to about Nashville, Tennessee, (36°N latitude ) 
for well-insulated dwellings. The balance point for a poorly insu- 
lated house is farther south than for a well-insulated one. Some 
criteria for construction at various points north or south of the 
balance point are briefly described. The economic payback of 
ACES is summarized. (MCW) 


10113 (ERDA-tr—165, pp 2-13) Energy supply of the future, 
efficient or rationed. Schaefer, H. (Technical Univ., Munich). Oct 
1976. Translated from Brennst.-Waerme-Kraft; 25: 291-295( 1973). 
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In Selected oe from Brennstoff-Waerme-Kraft on practi- 
cal energy matters. FFE reports No. 2, June 1973. 

The dangers of interpreting the state of affairs of energy 
economics, if this interpretation is not based on expert factual 
knowledge, are explained by means of several examples in the 

roblem areas of energy and environment. Starting with the energy 
lance of the FRG in the year 1970, the principal assumptions for 
a more efficient utilization of energy are indicated for final ener, 
utilization in traffic. How the heat generated from thermal electric 
power generation can be utilized is discussed. 


ECONOMICS AND SOCIOLOGY 


REFER ALSO TO CITATION(S) 9411, 9805, 10148, 10189, 
10256, 10267, 10272 


10114 (PB—243474) Study of manpower requirements by oc- 

for alternative tech in the energy-related indus- 
tries, United States, 1970 to 1990. Volume I. Gutmanis, I.; Guiland, 
L.S.; McBrayer, R.A.; McKenna, R.P.; Paul, A. (National Planning 
Association, Washington, D.C. (USA)). Aug 1974. Contract FEA- 
C-03-50232-00. 260p. NTIS $8.50. 

The report presents the methodology used by the National 
Planning Association, under contract to the Federal Energy Ad- 
ministration, to estimate direct labor usage coefficients in some 
sixty different occupational categories for construction of energy 
facilities and for operation and maintenance of such facilities. This 
volume also contains a detailed breakout and recapitulation by oc- 
cupation and energy sector, of the computed total direct labor 
requirements based on the NPA coefficients and activity levels 
specified in a trial FEA scenario for energy development through 
1977, 1980 and 1985. (GRA) 


10115 (PB—243475) Study of manpower requirements by oc- 
cupation for alternative technologies in the energy-related indus- 
tries, United States, 1970 to 1990. Volume II. Part A. Gutmanis, L; 
Guiland, L.S.; McBrayer, R.A.; McKenna, R.P.; Paul, A. (National 
— Association, Washington, D.C. (USA)). Aug 1974. Con- 
tract FEA-C-03-50232-00. 20Ip. NTIS $7.25. 

Volume I presents-direct labor usage coefficients estimated 
from industry surveys by the National Planning Association for the 
Federal Energy Administration, covering some sixty different occu- 
pations involved in construction and operation and maintenance of 
energy facilities. Volume II, Part A contains coefficients for the 
following industries: petroleum, natural gas, nuclear energy, and 
synthetic fuels. (GRA) 


10116 (PB—243476) Study of manpower requirements by oc- 
cupation for alternative tech in the energy-related indus- 
tries, United States, 1970 to 1990. Volume II. Part B. Gutmanis, I.; 
Guiland, L.S.; McBrayer, R.A.; McKenna, R.P.; Paul, A. (National 
Planning Association, rg ge D.C. (USA)). Aug 1974. Con- 
tract FEA-C-03-50232-00. 289p. NTIS $8.75. 

Volume I presents direct labor usage coefficients estimated 
from industry surveys by the National Planning Association for the 
Federal Energy Administration, covering some sixty different occu- 
pations involved in construction and operation and maintenance of 
energy facilities. Volume II, Part B contains coefficients for the 
following industries: shale oil, geothermal, construction, pipelines, 
and marine transportation. (GRA) 


10117 (PB—243477) Study of man its by oc- 

for alternative technologies in the energy-related indus- 
tries, United States, 1970 to 1990. Volume III. Gutmanis, I.; Gui- 
land, L.S.; McBrayer, R.A.; McKenna, R.P.; Paul, A. (National 
Planning Association, bg ge D.C. (USA)). Aug 1974. Con- 
tract FEA-C-03-50232-00. 199p. NTIS $7.00. 

Volume Ill presents a comparison of direct labor usage 
coefficients for construction and operation and maintenance of 
energy activities estimated from industry surveys by the National 
Planning Association with coefficients estimated by task forces 
established by the Federal Energy Administration for its Project In- 
dependence Report of November 1974. (GRA) 


10118 (PB—243580/8ST) Report to Congress on economic im- 
pact of energy actions. (Federal Energy Administration, Washing- 
ton, D.C. (USA)). Feb 1975. 52p. ( /B—75/279). NTIS $4.25. 
This report examines the impact of energy sho on the 
economy for July 1 to October 10, 1974. It is publi every six 
months to supply Congress with information regarding the impact 
of energy shortages on employment and the economy. The study 
examines the evolution of the energy shortage and the impacts, 
where discernible and measurable, on employment and the general 
economic situation; it also examines the economic effects of the 
Mandatory Petroleum Allocation and Price Regulations. (GRA) 
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10119 (PB—244200) A study of the effects of rising energy 
prices on the low and moderate income elderly. Final summary re- 
port. . M. (Applied Management Sciences, Inc., Silver 
Spring, Md. (USA)). Mar 1975. Contract FEA-C-01-50102-00. 
155p. (G—53). NTIS $6.25. 

The study assesses the primary impacts of the ‘energy cri- 
sis’, that is, rising energy costs, on three target audiences: the in- 
dividual elderly consumer, the institutions which serve the elderly, 
and Federal programs. Primary impacts are the directly identifiable 
effects of rising energy costs on income/expenditures, housing, and 
transportation. To the extent that available data permitted, these 
effects were assessed on a regional basis. The study focuses on 
such questions as: how increasing energy costs and general infla- 
tionary patterns have affected the quality of life of the low and 
moderate income elderly; how the impact is reflected in changes in 
income and in expenditure patterns; to what extent housing costs 
and transportation utilization for the elderly are affected; what the 
rising energy costs effect on the institutionalized elderly is; what 
the nature of Federal and local agency programs is with respect to 
the energy crisis and its impact on the elderly. The report also 
contains policy and research recommendations, tables and lists of 
figures. (GRA) 


10120 Real and fictitious economics of agriculture and energy. 
Perelman, M. (California State Univ., Chico). pp 133-139 of In 
Energy, agriculture, and waste management. Jewell, W.J. (ed.). 
Ann Arbor, MI; Ann Arbor Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The energy cost of modern agriculture is examined, using 
statistics obtained by aggregating societal totals; however, farmers 
and businessmen base their calculations on prices. Some analyses 
have been published that depend on prices, but they ignore the 
complex interactions that occur in the real interdependent world, 
the author says. Questions of environmental damage, threats to 
human health, and changes in the very structure of society as well 
as the potential destruction of the resource base upon which life it- 
self depends are all left out of the price equations. Many theories 
that have been presented on technical change in agriculture are 
cited. Three questions that should be answered are presented: (1 ) 
with continued scarcity of goods, how much emphasis should maxi- 
mation of yield be given; (2) can the Third World agriculture com- 
mand the massive resources required as inputs for the New High 
Yielding Varieties; and (3) how much has modern technology 
been adapting to unusual climatic conditions. It is wondered how 
much modern technology did affect the agricultural outputs during 
the last few decades since good weather has been experienced dur- 
ing that time. The author concludes that ‘research directed 
toward a less fossil fuel-dependent technology will do well to learn 
from the mistakes of the fossil fuel-oriented researchers and to 
consider the social, economic, and environmental repercussions of 
their work thereby avoiding the creation of a new fictitious 
economics.’’ 30 references. (MCW) 


10121 Emerging economic base for low-energy agriculture. 
Goldstein, J. (Organic Gardening and Farming Magazine, Emmaus, 
PA). pp 17-28 of In Energy, agriculture, and waste management. 
Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor Science Publishers 
Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

Waste management, whether the wastes are created on 
farms, in the cities, or in factories is now seen as a larger issue of 
energy management. Economics and economic incentives now in- 
clude factors that reflect the intricate network of wastes and are 
concerned with such factors as water quality, land use, and oil 
prices. Researchers have found that the characteristics of a low- 
energy agricultural system include the following: greater use of 
labor-intensive, soil-conserving methods; more direct marketing of 
food between farmer and consumer; the need for public ac- 
ceptance of land application of agricultural and urban organic 
wastes; more people able to earn sufficient income while living in 
rural areas; and a recognition of the interrelationship between 
farms and cites. The author, in order to stress the larger objective 
that encom the U.S. national energy policies and food 
production/delivery system, cites examples of elements of a low- 
energy agricultural system. 20 references. (MCW) 


10122 Fuel taxes and the environment: a primer. Seidel, M.R. 
(Federal Power Commission, Washington, DC). Energy Syst. Pol- 
icy; 1: No. 4, 351-365( 1976). 

Given the present ‘‘energy crisis,’’ it is desirable to set into 
a common perspective the family of fiscal tools which might be 
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used to induce fuel conservation. This paper begins by analyzin; 

the magnitude of the problem and the role which environmenta 
protection has played in creating it. It then focuses on the specific 
problem of gasoline consumption and analyzes the various kinds of 
gasoline u and the alternative fuel-saving options within each 
mode. Specific tax proposals are analyzed with explicit attention to 
their secondary and indirect effects upon other parts of the 
problem, and other parts of the economy. 


10123 Energy costs and benefits: net energy. Bullard, C.W. III. 
(Univ. of Illinois, Urbana). Energy Syst. Policy; 1: No. 4, 367- 
382( 1976). 

Methods for quantifying net energy impacts of individual 
energy facilities and entire energy-economic systems are presented. 
The analytical framework is developed first in the case of an 
economic system having only one energy sector; then it is general- 
ized to a multifuel system where gross (rather than net) energy 
analyses are shown to be more useful. The relation between energy 
and economic feasibility is discussed by constructing an energy 
analog of conventional cost-benefit analysis. Empirical results are 
presented, comparing shale oil technology to conventional onshore 
drilling. 


10124 U.S. energy balance of trade, 1963—1967. Herendeen, 
R.A.; Bullard, C.W. Ill. (Univ. of Illinois, Urbana). Energy Syst. 
Policy; 1: No. 4, 383-390( 1976). 

The energy embodied in imported and exported goods and 
services for the United States in 1963, 1967, and 1973 has been 
determined. Despite the fact that net imports of fuels increased 
drastically, the energy embodied in imported goods changed very 
little (averaging about 6 percent of domestic production), and im- 
= and exports of goods remained in nearly complete energy 
balance. 


10125 Life cycle cost: a concept in need of understanding. Hol- 
lander, G.M. Prof. Eng. (Wash., D.C.); 46: No. 6, 20-22(Jun 
1976). 

Life-cycle costing provides a methodology for analyzing al- 
ternative technical proposals on the basis of a number of factors, 
including first cost, operating cost, maintenance cost, salvage 
value, and other factors. The objectives of a LCC analysis are 
identical to those in an engineering economic analysis (EEA). So 
whether it is termed an LCC or an EEA, what is significent is that 
after identifying and quantifying the components of a study, the 
methodology provides the means to compare the alternative by 
either: (a) an annual-cost basis wherein all cosgs, future and 
present, are calculated to render an equal annual cost for the dura- 
tion of the life of the system being analyzed; (b) a‘ present-worth 
basis wherein all costs, future and present, for the duration of the 
life of the system are calculated to render one sum of money at 
the present time; or (c) a life-cost basis wherein all costs, future 
and present, for the duration of the life of the system are calcu- 
lated to render one sum at the conclusion of the life of the system. 
Mathematically, all the statements are identical; one is the direct 
function of another. (MCW) 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 9101, 9392, 9429, 9669, 10122, 

10163, 10183, 10184, 10186, 10188, 10191, 10192, 10263, 

10264, 11149, 11157, 11200, 11202 

10126 (NP—21133) Hydro energy and irrigation: Rakaia 

River concept study. Summary. Report No. 7. (New Zealand Ener- 

gy Research and Development Committee, Auckland). Mar 1976. 
Ip. Dep. NTIS (US Sales Only) $3.50. 

This report presents three schemes for storage and control 
of the Rakaia River so that better use can be made of the water 
for irrigation, power development, and recreation. One scheme is 
recommended for further study. Stage development of the scheme 
is presented for partial or full operation. Environmental effects are 
considered and at this level of study it appears that there are no 
insurmountable problems. In fact this development should enhance 
recreational uses and fishing. Preliminary cost studies indicate that 
feasibility studies would be worthwhile to determine cost benefits 
in more detail and environmental impact. 


10127 (PB—243567) Project evaluation in water resources: 
budget constraints. Technical report. Major, D.C.; Cohon, J.; Frydl, 
E. (Massachusetts Inst. of Tech., Cambridge (USA). Ralph M. Par- 
sons Lab. for Water Resources and Hydrodynamics). Sep 1974. 
Contract DI-14-31-0001-3720. 303p. NTIS $9.25. 

A multiobjective mathematical programming model was 
developed for the Lehigh River, Pennsylvania, in locally and 
globally optimal versions. Objectives for the Lehigh representing 


ERA VOL. 2, NO. 5 


each of the four accounts of the Water Resources Council's 
proposed 1970 standards are discussed, and the models are formu- 
lated for three of these: increasing national income, regional and 
class income distribution, and environmental quality. The design 
variables in the model are the reservoirs and power plants con- 
sidered in the Corps of Engineers’ 1961 report on the Delaware 
river basin, which includes the Lehigh. Runs of the models were 
made for one, two and three objectives, constrained by total and 
local budgets of varying size. Results from the globally optimal 
model are presented. These show the estimated effects on mul- 
tidimensional net benefit surfaces and on the design variables of 
the budget constraints. There is a general discussion of the nature 
and use of budget constraints in multiobjective planning, and sug- 
gestions are made for implementing the work at the district 
(Corps) or region (Bureau of Reclamation) levels. 


10128 Steady-state di d tput—waste ec y- 
Lieberstein, H.M. (Univ. of New Castle, Australia). pp 487-503 of 
In Pollution: engineering and scientific solutions. Barrekette, E.S. 
(ed.). New York; Plenum Publishing Corp. (1973). 

From 1. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

A mathematical model of global waste economy must in- 
clude these features. (1) A full account must be made of the de- 
pendence of economic variables on space and time. If output 
values are to be utilized as dependent variables, they must then in- 
clude the costs of transportation to the points of consumption. (2) 
Wastes must be treated as functions of outputs both at the point of 
production and along the route of transport as well as at the point 
of consumption. (3) The steady-state economy may be studied as a 
dynamic system without reference to initial values, but certain pro- 
perties of economic structure will have to prevail in order for a 
steady-state to prevail. (4) The steady-state economy wil! have 
some desirable features of stability, with respect to perturbations 
of outputs and wastes, which seem essential to the continued ex- 
istence of any economy. (5) It would seem that there is an ir- 
reducible level of waste residuals that can only be limited if we are 
willing to limit outputs. 


10129 Motor vehicle noise. Gailoway, W.J. (Bolt Beranek and 
Newman, Inc., Canoga Park, CA). pp 587-593 of In Pollution: en- 
gineering and scientific solutions. Barrekette, E.S. (ed.). New 
York; Plenum Publishing Corp. (1973). 

From 1. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

Overall noise characteristics of automobiles, motorcycles, 
and heavy trucks are examined with consideration of their ag- 
gregate effects on traffic noise with emphasis toward environmen- 
tal management concept. Socio-economic factors and additional 
changes in persons seeking noise regulations are considered as well 
as classic approaches to noise abatement. (PCS) 


10130 Environment's most dangerous pest: man. Royse, D.C. 
(Washington Univ., St. Louis). pp 738-749 of In Pollution: en- 
gineering and scientific solutions. Barrekette, E.S. (ed.). New 
York; Plenum Publishing Corp. (1973). 

From 1. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

Man’s affluent life style must be modified if the environ- 
ment is to be protected from irreversible pollution effects. Energy 
consumption rates dealing with transportation modes and work- 
saving appliances in all-electric homes are especially considered. It 
is suggested that our one-family dwelling patterns also are wasteful 
for supplying energy needs and using resources but, like many 
other authors, no solution is suggested. (PCS) 


10131 Energy and the environment. Proceedings of the third 
national conference held at Oxford, Ohio, September 29—1 October 
1975. Rolinski, E.J.; Buonicore, A.J.; Earley, D.E.; Theodore, L.; 
Rolsten, R.F.; Servais, R.A. (eds.). Dayton, OH; American In- 
stitute of Chemical Engineers (1975). 415p. (CONF-7509130—). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

Broad subject areas covered at the conference were energy 
policy and utilization, requirements and performance of energy-en- 
vironment systems, alternate energy sources, solid waste disposal 
and resource recovery, waste heat management, sampling and 
monitoring techniques, gases and particulates control, state govern- 
ment interactions, and dust emissions. Separate abstracts were 
prepared for the 56 full papers covered by the proceedings; all of 
these abstracts will in ERDA Energy Research Abstracts 
(ERA), and 13 will appear in Energy Abstracts for Policy Analysis 
(EAPA). (SFL) 
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10132 EPA role in energy research and development. Foley, 
G.J. (Environmental Protection Agency, Washington, DC). pp 9- 
20 of In Energy and the environment. Rolinski, E.J. (ed.). Dayton, 
OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Since its establisment in 1970, EPA has been heavily in- 
volved in energy-related research efforts, including development of 
the pollution control technology necessary to help meet its statuto- 
ry responsibilities. In particular, the Agency's work is well 
established in the areas of flue-gas desulfurization technology, 
energy recovery from municipal waste, fluidized-bed combustion of 
coal and oil, physical and chemical coal cleaning, health and 
ecological effects of energy-related pollutants, and pollutant mea- 
surement and monitoring techniques. Graphs show agencies receiv- 
ing pass-through funding from EPA for health and environmental 
effects of energy use as well as those receiving funds for control 
technology. (PCS) 


10133 Thermal discharges and the law: an 's view- 
point. de Pass, V.E. (Consolidated Edison Co. of New York, Inc., 
New York). pp 143-151 of In Energy for the environment. Rolin- 
a (ed.). Dayton, OH; American Inst. of Chemical Engineers 
( ). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—, 

The legal regulations governing the control of both thermal 
and chemical discharges from steam electric power plants to 
streams are reviewed. The provisions and implementation of the 
Federal Water Pollution Control ACT of 1972 are discussed. (CH) 


10134 Suggestions for air pollution control agencies from in- 
dustry. Thiel, G.R. (Thiel Consulting Co., Fort Thomas, KY). pp 
302-306 of In Energy for the environment. Rolinski, E.J. (ed.). 
Dayton, OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

From personal experience, the author makes five sug- 
gestions for improving the overall efficiency of air pollution con- 
trol agencies through their personnel attitudes and interactions 
with the offending industry and the control equipment vendors. 
(PCS) 


10135 Ohio _ regulations: another look. Carey, 3B. 
(Environmental Protection Agency, Columbus, OH). pp 307-308 
of In Energy for the environment. Rolinski, E.J. (ed.). Dayton, 
OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Changes are for Ohio air pollution regulations that 
were first adapted in 1970. Standards for iculates, sulfur ox- 
ides, hydrocarbons (photochemical oxidants), nitrogen oxides, and 
carbon monoxide are covered. (PCS) 


10136 What's new in Indiana air control regulations. 
Eid, J. (Indiana State Board of Health, Indianapolis). pp 313-316 
of In Energy for the environment. Rolinski, E.J. (ed.). Dayton, 
OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Recent and projected changes in regulations for compliance 
with the Clean Air Act are summarized. (PCS) 


10137 Energy impacts of water pollution control. Cywin, A. 
(Environmental Protection Agency, Washington, DC). pp 143-149 
of In Energy, agriculture, and waste ment. Jewell, W.J. 
(ed.). Ann Arbor, MI; Ann Arbor Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 


Water pollution abatement programs affecting national 
energy needs can be divided into two major parts—municipal 
wastewater treatment and the control of industrial wastewater pol- 


lution. This paper assesses the energy uirements of both pro- 
grams. The assumptions about energy requirements which are used 
in this paper are designed to be conservative. In reality, the En- 
vironmental Protection Agency expects the energy penalty to be 
somewhat lower than the following predictions: No new technolo- 
gies are used which would be more energy-efficient than those cur- 
rently in use; energy prices are low (pre-embargo level) so that the 
incentive to save money by reducing energy consumption is 
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minimal; and there is no explicit Federal energy conservation pro- 
gram. A change in the assumed conditions can significantly 
decrease the predicted energy requirements. The energy demands 
of municipal wastewater treatment, power plant effluents, and ef- 
fluents of all other industries are indicated. A study by EPA has in- 
dicated that the energy impact of EPA regulations and p is 
estimated to be about the equivalent of 525,000 barrels of oil per 
day (525 MBD) in 1980, or about 1.1 percent of forecasted total 
national consumption of energy. A summary of these energy im- 
pacts is shown. (MCW) 


10138 Total wastewater recycling and zero discharge in St. 

Florida. Dove, L.A. (Black, Crow and Eidsness, Inc., 
Clearwater, FL). pp 187-198 of In Energy, agriculture, and waste 
management. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The massive municipal wastewater treatment construction 
program administered by the U.S. Environmental Protection Agen- 
cy will have a direct and vital effect on agricultural waste manage- 
ment. The $18 billion Federal Water Pollution Control Act 
Amendments of 1972, Public Law 92-500, are designed to restore 
and maintain the integrity of the nation’s waters. wastewater 
technology utilized in this program will determine the amount of 
energy and natural resources consumed in the operation and main- 
tenance of the new or improved wastewater facilities for many 
years. The unique technology of the St. Petersburg zero discharge 
and total wastewater recycling system will minimize these require- 
ments and will return the treated wastewater and digested sludge 
to the land in the form of critically needed water and fertilizer. 
Agriculture should be concerned with the technology utilized in 
the implementation of Public Law 92-500 as the energy, water, 
chemicals, and fertilizer conserved or wasted in the program will 
have considerable impact on the limited natural resources that our 
urban and rural communities need to sustain our quality of life. 
Research and development, the Wastewater Recycling Plan, and 
the Digested Sludge Recycling Plan for the St. Petersburg’s project 
are described in detail. (MCW) 


10139 Automated handling of poultry processing wastes. 
Whitehead, W.K.; Childs, R.E.; Lloyd, E.J. (Dept. of Agriculture, 
Athens, GA). pp 199-210 of In Energy, agriculture, and waste 
management. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National agricultural waste m ement con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

More than 3 billion head of broiler class poultry are 
slaughtered annually under federal inspection in the United States 
using an average as reported by one study of over 10 gal of water 
per bird. Water alone costs the industry about $15 million annually 
and in 1966 poultry processing industry expenditures for waste 
treatment cost about $6.6 million. The poultry processing industry 
has rapidly progressed to a high degree of automation. Automated 
handling of the inedible wastes generated during processing is a 
vital part of the scheme since it not only reduces the labor and 
water requirements but can also reduce waste load of the water 
discharged. The objective of this work was to develop improved 
waste handling systems to effectively collect and remove wastes 
from poultry processing plants. Requirements were that the 
systems be automated, reliable, reduce water requirements for 
processing, and reduce pollution of plant effluent. 


10140 Limitations of animal waste replacement for inorganic 
fertilizers. Lauer, D.A. (Cornell Univ., Ithaca, NY). pp 409-432 of 
In Energy, agriculture, and waste m ment. Jewell, W.J. (ed.). 
Ann pe MI; Ann Arbor Science Publishers Inc. (1975). 

From 7. National agricultural waste ment con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

Fertilizer production at present is characterized by exploita- 
tion of nonrenewable energy and raw fertilizer material resources 
and is an external input to soil-crop systems. Crop and animal 
production are closely integrated through the flow of nutrients in 
feed and return of nutrients to the soil-plant system from manure. 
Examination of the manure sources in the United States reveals 
that cattle as an aggregate are the largest producers of manure. A 
similar overview of land resources shows that about two-thirds of 
the total land surface in the United States is used either for grow- 
ing crops or grazing of animals. Feed and food grains occupy over 
50 percent of the cropland and receive ications of over 50 
percent of the fertilizer consumed in the United States. From this a 
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picture emerges of where the manure nutrients are derived and 
what crops require the majority of nutrient input. Corn, soybeans, 
wheat, and cotton as an aggregate receive nearly two-thirds of the 
nutrient consumed from fertilizer. The conclusion to be drawn 
here is that closer integration of cattle production and production 
of these four crops would increase the probability of feasibly 
replacing fertilizer with manure. Nutritional requirements for vari- 
ous croplands differ. Fertilizer nutrients may be formulated for a 
specific area, whereby manure nutrients are fixed. Ammonia 
volatilization from animal manure has implications for pollution 
potential from manure, efficiency of food production, methane 

neration from manure, and associated management systems. This 
inherent leakage of N from the agricultural N cycle may well be 
the final determinant of substitutability of manure for fertilizer. 
(MCW) 


10141 Environmental regulation: it's not nice to fool the power 
plants. Jimeson, R.M. (Federal Power Commission, Washington, 
DC). pp 101-128 of In Ambient air quality standards: here we are, 
what do we do. Moroz, W.J.; Wiedersum, G.C. (eds.). New York; 
American Society of Mechanical Engineers (1976). 

From 4. national symposium on ambient air quality stan- 
dards-here we are, what do we do; St. Louis, Missouri, United 
States of America (USA) (24 Mar 1975). 

See CONF-750374—. 

The current air quality, electrical energy, and fuels situation 
is examined. Eight small areas of the nation show annual ambient 
air quality violations for sulfur oxides. Twenty-one small areas 
have 3-hour or 24-hour violations. The preponderance of coal- and 
oil-fired power plants is located outside the area of influence of 
the violations. They are operating in areas where public health and 
welfare are protected. Yet, excessive emission regulations will soon 
invalidate the use of 241 million tons (61%) of coal and 178 mil- 
lion barrels (33%) of oil. Low-sulfur fuels and flue-gas desulfuriza- 
tion are not in adequate supply to quickly offset this deficit. A ra- 
tional approach that assures adequate energy while protecting 
health and welfare is possible. The limited constant-emission con- 
trols should first be applied to facilities where annual ambient stan- 
dards are not being met. Intermittent control procedures should be 
applied to other plants, particularly those in areas with short-term 
violations. 


10142 Power plants and the Clean Air Act: both can survive. 
Bauman, R.D. (Environmental Protection Agency, Washington, 
DC). pp 129-138 of In Ambient air quality standards: here we are, 
what do we do. Moroz, W.J.; Wiedersum, G.C. (eds.). New York; 
American Society of Mechanical Engineers (1976). 

From 4. national symposium on ambient air quality stan- 
dards-here we are, what do we do; St. Louis, Missouri, United 
States of America (USA) (24 Mar 1975). 

See CONF-750374—. 

In contrast to environmental movement critics, the author 
maintains that sufficient alternative methods exist for economic 
and efficient compliance with existing and projected air quality 
standards without jeopardizing the future energy supplies for the 
Nation. (PCS) 


10143 Five years experience with the air resource management 
approach. Schueneman, J.J. (Environmental Protection Agency, 
Research Triangle Park, NC). pp 139-172 of In Ambient air quali- 
ty standards: here we are, what do we do. Moroz, W.J.; Wieder- 
sum, G.C. (eds.). New York; American Society of Mechanical En- 
gineers (1976). 

From 4. national symposium on ambient air quality stan- 
dards-here we are, what do we do; St. Louis, Missouri, United 
States of America (USA) (24 Mar 1975). 

See CONF-750374—. 

The air resource management approach, which evolved in 
the mid-1960’s, was embodied in a national program called for in 
the 1967 and 1970 amendments to the Federal Clean Air Act of 
1963. The air resource management approach is briefly described. 
Progress and developments in the air pollution control field in the 
1970 to 1975 time period through application of the air resource 
management approach under provisions of Federal law are 
reviewed. Favorable developments and problems which have arisen 
are discussed. On balance, it is concluded that the air resource 
management approach has been very useful. 


10144 Critical evaluation of national legislation and suggested 
amendments. Mullan, J.W. (National Coal Association, Washing- 
ton, DC). pp 173-177 of In Ambient air quality standards: here we 
are, what do we do. Moroz, W.J.; Wiedersum, G.C. (eds.). New 
York; American Society of Mechanical Engineers (1976). 

From 4. national symposium on ambient air quality stan- 
dards-here we are, what do we do; St. Louis, Missouri, United 
States of America (USA) (24 Mar 1975). 

See CONF-750374—. 
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Mr. Mullan feels that air quality control in the utility indus- 
try can more profitably be controlled on a plant-by-plant basis, 
with more economic use of our energy supplies. (PCS) 


10145 Can fuel processing compete with flue gas processing. 
Harrison, W.B. pp 211-230 of In Ambient air quality standards: 
here we are, what do we do. Moroz, W.J.; Wiedersum, G.C. (eds. ). 
New York; American Society of Mechanical Engineers (1976). 

From 4. national symposium on ambient air quality stan- 
dards-here we are, what do we do; St. Louis, Missouri, United 
States of America (USA) (24 Mar 1975). 

See CONF-750374—. 

While the title question is not answered, an effort is made 
to identify important aspects of the choice between fuel processing 
and flue gas purification in connection with cost-effective genera- 
tion of electricity in compliance with environmental goals and 
regulations. 


ENERGY RESOURCES 
REFER ALSO TO CITATION(S) 10259, 10260, 10863, 10864 


10146 (CONF-750365—) Proceedings of the symposium on the 
development and utilization of underground space, Kansas City, 
Missouri, March 5—7, 1975. Stauffer, T. Sr.; Vineyard, J.D. 
(eds.). (Missouri Univ., Kansas City (USA)). 1975. 207p. Univ. of 
Missouri, Kansas City. 

From Proceedings on the development and utilization of un- 
derground space; Kansas City, Missouri, USA (5 Mar 1975). 

Abstracts were prepared for five of the twenty-five papers 
presented at the symposium. The remainder of the papers were not 
considered in scope for the ERDA Energy Data Base. (MCW) 


10147 (CONF-750365—, pp 29-38) Kansas City: a model of 
underground development. Stauffer, T. Sr. 1975. 

From Proceedings on the development and utilization of un- 
derground space; Kansas City, Missouri, USA (5 Mar 1975). 

In Proceedings of the symposium on the development and 
utilization of underground space. 

Kansas City with its 140 million square feet of mined space 
in its 13 sites leads the nation in the secondary use of mined space. 
It is a laboratory and model with its natural equipment of stone, 
physiography, geography, and creative manpower. The existence, 
character, dimensions, and accessibility of marketable limestone 
creates ideal conditions for horizontal mining and subsequent use 
of the mined space. Its bluffs with competent beddings of 
limestone as an overburden required room-and-pillar mining on a 
horizontal plane to avoid the expense of their removal, and as a 
bonus they provided a stable overburden to protect the rooms 
created below. The secondary usage of mined space accom- 
modates 2,000 employees earning over $15 million annually in 
warehousing, light and heavy industries, and offices. It is a model 
in its energy conservation through use of the natural insular quality 
of the rock. The natural temperature of the underground affords a 
reduction in the capital outlay for equipment because extreme 
temperatures do not occut. The use of the lithothermal insular 
qualities of the limestone conserves a vast amount of energy that 
not only makes the underground development profitable but con- 
tributes indirectly to supplying the national need for alternate 
energy sources. The developed space underground in Kansas City 
approaches 25-million square feet. (MCW) 


RESEARCH AND DEVELOPMENT 


REFER ALSO TO CITATION(S) 10107, 10181, 10227, 10228 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 9168, 9836, 9840, 9841, 9856, 
10184, 11385, 12037, 12038, 12039, 12040 


10148 How nuclear reactor siting affects local communities. 
Bjornstad, D.J. (Oak Ridge National Lab., TN). Surv. Bus.; 11: 
No. 5, 7-10( 1976). 

The local economic impacts of building and eventually 
operating nuclear power plants is discussed. In the business sector 
such impacts involve: changes in overall employment; distribution 
of income or employment; and/or the relative prices of local goods 
and services. In the government sector, a significant number of 
new workers residing locally may place pressure on public services. 
The impacts differ, of course, during construction as opposed to 
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operation of the plant and are affected by such factors as the per- 
centage of migrant workers, purchases of goods and services by 
both workers and contractors, and tax changes necessitated by the 
facility. A number of policy-related implications are supported in 
this analysis. First it is desirable to avoid siting facilities in areas 
with inadequate labor forces. A second public policy issue is to 
redistribute a major portion of the tax benefits associated with 
reactor siting. Finally it should be noted that widespread adoption 
of nuclear-powered electrical stations without a system of revenue 
redistribution could mean a transfer of substantial amounts of. tax 
revenues from large metropolitan regions to rural areas. The 
overall issue of economic impacts associated with power reactors 
may eventually be reduced to mitigation of construction impacts 
with provision for a minimum long-term incentive to host commu- 
nities, as well as a repayment mechanism to help metropolitan 
areas recoup what might otherwise be a permanent outflow of tax 
dollars. (MCW) 


10149 Nuclear power station technology: crucial strand in U.S. 
energy lifeline. Roberts, R.W. (Energy Research and Development 
Administration, Washington, DC). Prof. Eng. (Wash., D.C.); 46: 
No. 4, 30-33(Apr 1976). 

The 1976 nuclear power industry faces problems of public 
support, technology, management, financing, and governmental 
leadership. The budget proposals for 1977 show a 150 percent in- 
crease over the 1976 budget for nuclear fuel-cycle research. This 
150 percent increase figure for the fuel cycle is exemplary of the 
new initiatives in nuclear R and D that are currently being un- 
dertaken by ERDA. For a number of years, the fuel cycle aspects 
of nuclear energy have been particularly challenging. This fuel 
cycle includes the locating, mining, and processing of uranium 
resources; the enrichment of uranium for use as a reactor fuel; and 
the reprocessing and management of nuclear wastes. Both the en- 
richment process and nuclear waste management involve some of 
the most complex engineering and industrial operations ever 
developed. They are of crucial importance to the ultimate 
economic performance and environmental integrity of nuclear 
power generation. The concepts in the Nuclear Fuel Assurance 
Act of 1975 are reviewed. The positive, action steps concerning 
the breeder reactor for 1976 are summarized. A review of the 
status of the Clinch River Breeder Reactor Plant concludes the ar- 
ticle. (MCW) 


10150 Thermonuclear fusion research: an overview. Dingee, 
D.A. (Battelle Memorial Inst., Columbus, OH). Prof. Eng. ( Wash., 
D.C.); 46: No. 4, 34-36(Apr 1976). 

It is generally recognized that controlled fusion could play a 
central role in meeting the world’s energy requirements in the next 
century and from that time on. The most significant driving force 
toward a fusion-based energy economy is the availability to all na- 
tions of a plentiful supply of the fuel materials. In addition, since it 
is a clean fuel, it is attractive from an environmental standpoint. 
Since practical fusion reactors will require temperatures near 
100,000,000K, the first problem is to contain the hot plasma. The 
two fundamentally different ways of doing this are termed mag- 
netic confinement and inertial confinement. Magnetic confinement 
is based upon the fact that a plasma is an electrically conducting 
medium and can be shaped and controlled by electromagnetic field 
forces. Inertial confinement is based on establishing a super-dense 
plasma that undergoes significant burn before explosive disas- 
sembly. The critical elements are the plasma, the first wall, the 
blanket, and the structure. In a magnetically confined system a 
magnet, of course, would also be critical; in a laser fusion system a 
laser system and means for the laser beam to penetrate into the 
reactor would be necessary. The Tokamak concept is the subject 
of most fusion R and D in the U.S. at this time. (MCW) 


10151 Future of nuclear power: a ‘s dilemma. 
Brown, G.E. Jr. (House Committee on Science and Technology, 
Washington, DC). Prof. Eng. (Wash., D.C.); 46: No. 4, 37-39(Apr 
1976). 


The Congressman argues that a mistake has been made by 
the U.S. in narrowing its energy options to the point that now ex- 
ists. He sees the involvement of informed non-nuclear energy spe- 
cialists in the nuclear energy debate as a recent improvement. In 


addition, he thinks the ballot initiatives in many states in 1976 
were healthy measures. It is long overdue that the public should be 
made more aware of the fundamental values that are involved in a 
selection of energy, policy choices, and both the public and pol- 
icymakers should be forced to think hard about the alternatives 
and their consequences, Representative Brown further observes. 
Solutions to all the problems in a nuclear energy system seem 
possible, he says, but one thing is certain: ‘we are not ready for a 
massive conversion to a non-nuclear, non-fossil, alternative energy 
system.’’ (MCW) 
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10152 Provision of the Federal of Germany with en- 
riched uranium. Oboussier, F. (Koeln Univ. (F.R. Germany). Inst. 
fuer Energierecht). Glueckauf; 112: No. 9, 504-511(May 1976). 
(In German). 

From 45. colloquium on problems of energy legislation; 
Koeln, F.R. Sumens ( Jul 1975 ‘y dian. 

The following topics are discussed: the market for nuclear 
fuel—its peculiar features and its development; overloading of the 
separating capacity in USA as a consequence of the oil crisis; sub- 
stitution by other sources of supply; initiatives in the European 
Community; contracts of the German electricity-producing compa- 
—— their terms; and recent developments and prospects for 
the future. 


10153 US uranium mess. Thackray, J. Manage. Today; 40- 
43(Jul 1976). 

An account is given of the current proposals to expand 
uranium enrichment capacity in the United States. It is stated that 
the world market is expected to reach 20,000 million dollars be- 
fore the end of this century. Alternatives are to expand one of the 
existing publicly owned plants, such as the gaseous diffusion plant 
at Oak Ridge; or to begin the first large-scale application of the 
centrifuge process, which the U.S. government has been develop- 
ing. It is proposed to transfer a substantial part of the future en- 
richment capacity from government to private industry hands. 
Financial, political and technological aspects of the proposals are 
discussed. Acute problems of private-public relations in enterprises 
on this scale are highlighted. 


TRANSPORT AND STORAGE 


10154 Transport of heat as chemical . Wentorf, R.H. Jr. 
(to General Electric Co.). US Patent 3,958,625. 25 May 1976. 
Filed date 1 Jul 1974. 8p. 

At a heat source, such as a nuclear reactor, methane and 
carbon dioxide are reacted (at about 800° to 900°C) to form a 
mixture of carbon monoxide and hydrogen. This mixture of gases 
is cooled by heat exchange with incoming cold CH, and CO, and 
is then pumped through a first pipeline at ambient temperature to 
an energy use area. At the energy use end of the first pipeline the 
gas mixture is heated (to about 350 to 500°C) in the presence of 
steam and a catalyst. The CO and H, react exothermically to form 
CH, and CO,. The heat evolved from this reaction is released 
across a heat exchanger for use as process heat or for conversion 
to electricity. Water is condensed and separated from the mixture 
of gaseous reactants and the dried, cooled CH,/CO, mixture is 
returned to the heat source end via a second pipeline for repetition 
of the closed loop process described. 


CONSERVATION 


REFER ALSO TO CITATION(S) 10112, 10128, 10137, 10138, 
10146, 10147, 10172, 10183, 10187, 10191, 10192, 10195, 
10210, 10212, 10213, 10214, 10256, 10260 


10155 (CONF-7509130—1) Energy conservation in industry: 
a challenge. Massey, R.G. (National Bureau of Standards, Washing- 
ton, D.C. (USA)). 1975. Sp. TIC. 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

Consumption of petroleum in the U.S. is currently at a rate 
of about 6 billion barrels per year of which about 40 percent is im- 
ported. Domestic consumption of natural gas is about 22 trillion 
cubic feet per year and production is not increasing. Doubling the 
production of coal will require ten to fifteen years; nuclear-fueled 
power plants take eight to ten years to get on stream and many 
scheduled plants are being delayed. It is recognized that reducing 
the end-use of energy can contribute, and may be the only signifi- 
cant contribution, to the short- and near-term solution to the ener- 
gy supply dilemma. Companies have begun to re-evaluate their 
energy-consumption patterns and have structured campaigns to 
conserve energy. It was also recognized that energy conservation 
information needed to be assembled for easy access. Supported by 
the FEA, a handbook, Energy Conservation Program Guide for In- 
dustry and Commerce, was published in 1974. handbook pro- 
vides guidelines on potential value in fuel and dollar savings for 
some conservative actions and suggests that careful evaluations are 
required for capital expenditure actions. The key elements of a 
successful energy management program are outlined briefly in the 
paper. Some questions and challenges specifically for industry are 
presented. (MCW) 
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10156 (ERDA—76/132) Committee on the Challenges of 
Modern Society (CCMS) North Atlantic Treaty Organization status 
report: rational use of program. (Energy Research and 
Development Administration, Washington, D.C. (USA)). Jun 
1976. 20p. Dep. NTIS $3.50. 

The ‘’Rational Use of Energy Program’’ was adopted by the 
CCMS in June 1973 to promote energy conservation as one part 
of the solution to worldwide energy problems. The program 
focuses on industry and buildings. The development and current 
status of the various projects are traced in this paper. An Interna- 
tional Data Base project was chosen for development. It was 

reed that specific focus would be on the cement and steel indus- 
tries. Other areas of interest were for plastics and petroleum refin- 
ing. Progress on the electric utility load leveling studies is reported. 
A separate study group on energy accounting was formed with the 
mission to compare data collected by the industry study groups. 
Denmark is leading a project to develop a ‘'reference year’’ 
describing average climatic conditions in different nations. Using 
this reference year, architects/engineers will be able to determine 
the type and size of equipment needed to heat and cool a building 
during a year of normal weather conditions. A specific technology 
project on heat pumps has been transferred to the IEA. Progress 
on the project to establish a reference center and clearinghouse for 
the international exchange of information relating to energy con- 
servation in buildings is summarized. The MIUS study group has 
formulated a glossary and is working to establish a uniform 
methodology and format for information exchange. The U.S. HUD 
MIUS program is proceeding as planned. (MCW) 


10157 (PB—243369) Energy conservation study. Report to 
Congress. (Federal Energy Administration, Washington, D.C. 
(USA). Office of Energy Conservation and Environment). Dec 
1974. 181p. (FEA/D—74/231). NTIS $7.00. 

This report discusses (1) the energy conservation potential 
of restricting exports of fuels or energy-intensive products or 
goods, including an analysis of balance-of-payments and foreign 
relations implications of any such restrictions; (2) alternative 
requirements, incentives, or disincentives for increasing industrial 
recycling and resource recovery in order to reduce energy de- 
mand, including the economic costs and fuel consumption tradeoff 
which may associated with such recycling and resource 
recovery in lieu of transportation and use of virgin materials; and 
(3) means of incentives or disincentives to increase efficiency of 
industrial use of energy. (GRA) 


10158 (TID—27142) Summary minutes of and commentary on 
the second meeting on an industrial international data base, Rome, 
February 25—26, 1975. (Energy Research and Development Ad- 
ministration, Washington, D.C. (USA)). Mar 1975. 30Sp. Dep. 
NTIS $7.75. 

This meeting was held under the auspices of the NATO 
Committee on the Challenges of Modern Society (CCMS); in at- 
tendance were 26 participants from nine countries, NATO, and 
EEC. One of the purposes for starting the CCMS program for the 
"'Rational Use of Energy’’ was to try to alleviate the economic im- 
pact of energy costs by examining the most efficient ways that 
energy can be used. Following the initial part of the program con- 
sisting of a review of project objectives and a brief review of 
former meetings, delegates reported on their data assembled in the 
steel, plastics, cement, and petroleum refining industries. The items 
to be covered in the assembled data are listed. The coordination of 
the assembled data for the four industries was discussed. The basic 
objectives of the project are to collect data on industrial energy 
consumption for specific industries from participating nations; to 
identify and analyze any significant differences in energy use 
between nations for corresponding industries; from this, develop 
recommendations on —_ conservation technology and operat- 
ing practices already in effect in certain nations which could be 
adopted in other nations in the short to medium term 
(opportunities for technology transfer); and from the comparison 
and analysis of energy consumption data, develop recommenda- 
tions for plant demonstrations and research and development of 
—_ conservation technology in major industrial sectors. 
( ) 


10159 Energy conservation at the dairy milking center. Price, 
D.R.; Zall, R.R.; Brown, D.P.; Sobel, A.T.; Weeks, S.A. (Cornell 
Univ., Ithaca, NY). pp 211-217 of In Energy, agriculture, and 
waste management. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The energy consumed on dairy farms for cleaning the milk- 
ing system is a major component of the total energy use. On dairy 
farms that use electric water heaters, about one-quarter of the 
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electrical power consumed is for heating water. Improved efficien- 
cy in cleaning milking equipment could result in substantial savings 
in energy. Dairy farms are continually increasing in size and the 
economic benefits associated with salvaging water and cleaning 
supplies for reuse are becoming significant. This study investigates 
technologies to reduce hot water usage and to evaluate the feasi- 
bility of recycling cleaning and sanitizing chemicals. The use of 
soft water, various water temperatures, recycling detergents, and 
the resultant effect on milk quality are all part of the study. 
(MCW) 


10160 Urban mass transit energy use and conservation poten- 
tial. Hirst, E. (Oak Ridge National Lab., TN); Stuntz, M.S. Jr. 
Energy Syst. Policy; 1: No. 4, 391-406( 1976). 

Trends in urban passenger travel show a steady decline in 
mass-transit ridership after World War II; presently, bus and rail 
systems carry only 2.5 percent of the urban passenger traffic. 
Although mass transit carries only a tiny fraction of urban traffic, 
existing bus and rail systems are two to three times as energy effi- 
cient as automobiles. Transit efficiencies vary widely depending on 
city size, time of day, and type of route. Based on the limited data 
presented here, it appears that transit efficiency improves with in- 
creasing metropolitan area population. For example, the energy ef- 
ficiency of the Albuquerque, New Mexico, bus system is less than 
half that of either the Chicago or the Baltimore bus systems. Bus 
system efficiency also depends strongly on both time of day and 
direction of flow: bus system efficiency is highest during the morn- 
ing and evening peaks on routes that flow with the dominant 
stream of traffic. The energy implications of a number of recent 
transit improvements are discussed. Unfortunately, the energy im- 
pacts are slight—in part because transit now carries so few people 
relative to the total and in part because the increased ridership 
only slightly reduces automobile traffic. Thus the short-term ener- 
gy-saving potential of improved and expanded transit service is 
small relative to the savings possible through measures that directly 
affect the automobile and its use. 


10161 Fuel economy testing, labeling and information disclo- 
sure procedures and requirements for 1977 and later model year 
automobiles. Fed. Regist. (Wash., D.C.); 41: No. 218, 49752- 
49770(10 Nov 1976). 

From Protection of Environment, 40CFR600, Environmen- 
tal Protection Agency. Fuel economy of motor vehicles. 

The Environmental Protection Agency (EPA) is hereby 
promulgating regulations which require manufacturers of 1977 and 
later model year automobiles and light trucks to label each vehicle 
with fuel economy information. The regulations set forth the form 
and content of the labels and prescribe the manner in which vehi- 
cles will be selected and tested for the generation of fuel economy 
information. This rule making also contains requirements for 
dealers of these vehicles to maintain the labels on the vehicles and 
to have copies of a pamphlet, The Gas Mileage Guide, in their 
showrooms in which prospective purchasers will be able to find the 
fuel economies of the various models of these vehicles offered for 
sale in a given model year. This pamphlet will be prepared by EPA 
and the Federal Energy Administration (FEA) and distributed by 
FEA. 


SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 9372, 9682, 10113, 10114, 
10115, 10116, 10117, 10132, 10208, 10209, 10244, 10253 


10162 (AD-A—014082/2ST) Management of defense energy 
resources. Phase II report. Summary report. (Assistant Secretary of 
Defense (Installations and Logistics), Washington, D.C. (USA)). 
22 Jul 1974. 43p. NTIS $3.75. 

See also AD-A—013554. 

Topic areas briefly discussed include: the world energy 
situation; the United States energy situation; the DOD energy 
situation, DOD energy management: new goals and direction; 
defense energy requirements and budget impact; petroleum storage 
and distribution; flexibility in fuel selection; Naval petroleum and 
oil shale reserves; defense energy conservation; energy research 
and development; and organization and management. For full 
Phase II report, see AD-A—013554 (abstract in EAPA 2:772). 


10163 World food, , man, and environment. Pimentel, 
D. (Cornell Univ., Ithaca, NY). pp 5-16 of In Energy, agriculture, 
and waste management. Jewell, W.J. (ed.). Ann Arbor, MI; Ann 
Arbor Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 
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The National Academy of Sciences Committee estimates 
that world population will reach at least 7 billion by the year 2000. 
It is noted that the population explosion coincides with the poten- 
tial use of fossil fuels at the turn of the 19th century. Utilization of 
fossil fuels not only improved the quality of life, but also some fos- 
sil energy was used for disease control operations and to enhance 
agricultural production. Energy use in food production has been 
increasing faster than in many other sectors of the world economy. 
It has been documented that, in corn production alone, energy in- 
puts have tripled in the last 25 years. An estimate is made of what 
the world energy needs would be if U.S. agricultural technology 
were employed, and then these estimates are used to determine the 
depletion date of world known energy reserves. In the case of 
petroleum, if all petroleum reserves were used only to feed world 
populations, the 66,053-billion-liter reserves would last 13 years. 
Data are also anal considering available cropland area. In the 
U.S., 0.56 hectares of cropland are required to feed each person. 
With 4 billion humans, data show worldwide available ac to 
be only 0.36 hectares/person. Therefore, world population is al- 
ready above a density that we could feed a U.S. diet with the ener- 
gy and land resources available. (MCW) 


10164 (PB—243976) Energy supply, demand/need and the 
gaps between. Volume I. An overview. Final report. Meyer, J.W.,; 
Jones, W.J.; Kessler, M.M. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Energy Lab.). | Dec 1974. Contract EPA-8-02- 
1308. 80p. (MIT-EL—75-012). NTIS $4.75. 

See also Volume II, PB—243977. 

This report, based on a critical review of selected literature, 
pertains to energy supply, demand/need imbalances, and the 
operational/technological developments needed to redress these 
imbalances. (GRA) 


10165 (PB—243977) Energy supply, demand/need and the 
gaps between. Volume II. Mon , working papers and appen- 
dix papers. Final report. Meyer, J.W.; Jones, W.J.; Kessler, M.M. 
(Massachusetts Inst. of Tech., Cambridge (USA). Energy Lab.). | 
Dec 1974. Contract EPA-8-02-1308. 300p. (MIT-EL—75-013). 
NTIS $8.75. 

See also Volume I, PB—243976. 

This report contains a number of working papers and mono- 
graphs written in non-scientific language for the general public 
describing the state-of-the-art and possiblilities of several alterna- 
tives for helping in the near- and long-term energy crisis. (GRA) 


10166 (UCRL—51638(Rev.1)) Assessment of U.S. energy op- 
tions for Project Independence. Anderson, C.J.; Behrin, E.; Green, 
E.A.; Higgins, G.H.; Ramsey, W.J.; Rubin, B.; Werth, G.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
14 May 1975. Contract W-7405-ENG-48. 92p. Dep. NTIS $5.45. 

This study addresses the most important factors affecting 
the Nation's energy situation, and examines the consequences of 
actions that would change it. The authors accomplished the follow- 
ing: (1) evaluated both conventional and synthetic energy supplies 
through 1985; (2) projected demand and derived requirements for 
energy imports; (3) identified potential capital, manpower, materi- 
al, and environmental issues; and (4) exami methods of 
mitigating the effects of another oil embargo. In order to accom- 
plish these tasks, seven scenarios were developed which summarize 
various combinations of supply and demand, and reflect the fol- 
lowing policy options: (1) base case—percent oil and gas prices; 
(2) increased price of natural gas; (3) increased coal production; 
(4) accelerated synthetic liquids production; (5) accelerated drill 
rig construction; (6) regulation of transportation; and (7) com- 
bination of drill rig construction and transportation regulation. 6 
appendixes, 46 references. 


10167 Energy problem: prospects for fossil, fission, and fusion 
power production. Goldman, L.M. (Univ. of Rochester, NY). pp 2- 
8 of In Optical methods in energy conversion. Vol. 61. Lubin, M. 
(ed.). Palos Verdes Estates, CA; Society of Photo-Optical Instru- 
mentation Engineers (1975). 

From Seminar on Optical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

The U.S. is presently deriving most of its energy from 
petroleum and natural gas. are rapidly disappearing 
resources and will have to be replaced in the next twenty-five 
years by new sources such as fission or fusion nuclear reactors, 
solar developments and a much expanded use of coal. 


10168 Energy profiles for the year 2000. Burwell, C.C. (Oak 
Ridge National Lab., TN). Surv. Bus.; 11: No. 5, 24-28(1976). 
The results of an attempt to predict each facet of energy 
production and consumption in the U. S. are given. A marked 
decrease is seen in the relative importance of gas in the re- 
sidential/commercial category and for oil in the transportation 
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category. On the other hand, the relative reliance on coal in the 
industrial and transportation categories and on electric power in 
the residential/c« ial categories is forecasted to increase sub- 
stantially. Energy resources, environment, labor, population 
dynamics, and economics are factors considered affecting future 
energy consumption patterns. Implied trends in future energy con- 
sumption examined are higher-cost energy and an increased role 
for electricity. The role of conservation and energy system growth 
indicators are investigated. The analysis focuses on the implica- 
tions of these trends on the consumer. Qualitative review of 
sociological trends, technological unities, and energy 
resources suggests that energy prices will continue to rise leading 
to more efficient use of energy and a reduction in the growth rate 
of energy use relative to that experienced in the 1960s. The major 
shift expected in the energy system is one of increased reliance on 
electricity initially in industry and for space conditioning and, ulti- 
mately, for transportation. (MCW) 


10169 New - a real alternative. Schmidt- 
Kuester, W.J. (Bundesministerium fuer Forschung und 
Technologie, Bonn (F.R. Germany)). Tech. Ueberwach.; 17: No. 2, 
39-43(Feb 1976). (In German). 

From Lecture meeting: nuclear energy - the energy of today 
and tomorrow; Duesseldorf, F.R. Germany (4 Dec 1975). 

4 figs. 

Ths pevent state of energy production on the base of fossil 
fuels and nuclear energy is summarized. New energy sources like 
solar energy, wind energy, wavepower, and geothermal energy are 
discussed with respect to their future use. It is stated that except 
for nuclear energy none of these new energy sources can be in- 
cluded in the planning of energy supply within the next 10 to 15 
years. 





(ERDA-tr—165) 
Waerme-Kraft on practical energy . 
June 1973. Oct 1976. Translation of Brennstoff-Waerme-Kraft; 25: 
291-301( 1973). 32p. Dep. NTIS $4.00. 
Three papers on energy supply and demand, energy 
recovery, and space heating are included. A separate abstract was 
prepared for each paper. (LCL) 


10171 (ERDA-tr—166) Selected papers from Brennstoff- 
Waerme-Kraft on practical energy matters. FFE No. 3, Sep- 
tember 1975. Oct 1976. Translation of Brennstoff-Waerme-Kraft; 
27: 327-334, 352-363( 1975). 56p. Dep. NTIS $4.50. 

Seven papers on energy demand were presented. A separate 
abstract was prepared for each paper. (LCL) 


10172 (ERDA-tr—166, pp 2-5) Economic and technical possi- 
bilities for reducing the specific raw energy demand. Meysenburg, 
H. (Energy Technology Ltd., Kettwig, Ger.). Oct 1976. Translated 
from Brennst.-Waerme-Kraft; 27: 327-328( 1975). 

In Selected papers from Brennstoff-Waerme-Kraft on practi- 
cal — matters. FFE reports No. 3, September 1975. 

oil crisis abruptly emphasized the need for reducing the 

dependence of the German Federal Republic on imported oil. 
Technical measures immediately available to reduce oil consump- 
tion included conversion of internal combustion engines to 
methanol, electric vehicles, waste heat utilization, and the use of 
heat pumps, geothermal heat, and solar energy. These measures 
and their economic aspects, including capital investment and tax 
support of energy conservation and energy conversion programs, 
are discussed briefly. (LCL) 


10173 (ERDA-tr—166, pp 48-56) Demand structure, founda- 
tion of sensible supply Schaefer, H. (Technical Univ., 
Munich). Oct 1976. Translated from Brennst.-Waerme-Kraft; 27: 
360-363( 1975). 

In Selected papers from Brennstoff-Waerme-Kraft on practi- 
cal energy matters. FFE reports No. 3, September 1975. 

Today proposals appear in large numbers for meeting ener- 
gy needs efficiently. Some of these proposals have nothing in com- 
mon with practical solutions, although they often make the claim 
of being the one and only correct way. These pro) Is often do 
not even consider the real need structure. A detailed analysis of 
applications technology is decisive, however, e.g., for increased 
utilization of heat-power coupling. Previous results of detailed in- 
vestigations concerning the development, type, and structure of the 
utilization of final energy make it appear possible that the growth 
rate of final energy consumption will decline perceptibly up to the 
year 2000. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 9125, 9416, 9428, 9628, 10118, 
10122, 10129, 10132, 10133, 10134, 10135, 10136, 10141, 
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10143, 10144, 10145, 10151, 10157, 10161, 10166, 10172, 
10179, 10182, 10263, 10264, 10266, 10273, 10863, 11157, 
11159, 11202 


10174 (PB—243574) Electric utilities, clean air act amend- 

and sulfates. (Federal Energy Administration, Washington, 
D.C. (USA). Office of Energy Conservation and Environment). 8 
Jul 1975. 61p. (FEA/D—75/373). NTIS $4.25. 

The report summarizes various analyses of the Clean Air 
Act of 1970. It includes findings of the Government, the scientific 
community, and private industry in their analyses of the energy 
and economic impacts of the Act and the availability of clean 
fuels. The report examines alternative public policies that would 
ensure the development of a coordinated environmental/energy 
program for the next decade and provides a factual basis for mak- 
ing decisions on the Clean Air Act Amendments of 1975. The 
document is divided into two parts: Part I provides the basis for 
the Administration’s proposed Clean Air Act Amendments that 
apply to stationary sources and the use of coal. Part II provides 
background material on the energy problem, the President’s 
proposed energy program and the FEA's coal conversion and load 
management programs. (GRA) 


10175 Ohio's new utility rate-making law. Columbus, OH; 
Public Utilities Commission (1976). 3p. 

The 111th Ohio General Assembly adopted the Amended 
Substitute Senate Bill 94 in April, 1976. The new rate-making law 
repeals the Reconstruction Cost New Less Depreciation rate base 
valuation statute and overrules the Ohio Supreme Court 
precedents associated with the old law. The legislation establishes 
a '’Consumer Counsel’ to represent consumers before the Public 
Utilities Commission. Other areas covered in the bill include ser- 
vice complaints, management efficiency, public notice, construc- 
tion in progress, normalization, test year, cost of service, Commis- 
sion decision deadlines, embedded cost of debt, new service 
a and municipal rate-making appeals and complaints. 
(MCW) 


10176 Proposed policy statement and rulemaking. Fed. Regist. 
(Wash., D.C.); 41: No. 221, 50276-50278(15 Nov 1976). 

From Conservation of Power and Water Resources, 
18CFR2, 32, 153, 157, Federal Power Commission. Energy policy 
and conservation. 

The amendments proposed set forth the policy and procedu- 
ral guidelines that the Commission intends to follow in exercising 
its responsibilities under the Energy Policy and Conservation Act 
of 1975 with regard to (1) the licensing of hydroelectric projects 
pursuant to Part I of the Federal Power Act; (2) the authority to 
review and regulate interconnections and exports pursuant to Part 
II of the Federal Power Act; (3) the authority to review and regu- 
late exports and imports of natural gas pursuant to section 3 of the 
Natural Gas Act; and (4) the issuance of certificates of public con- 
venience and necessity to natural gas pipelines pursuant to section 
7 of the Natural Gas Act. 


FOSSIL FUELS 
REFER ALSO TO CITATION(S) 8995, 10141, 10144 


COAL 


REFER ALSO TO CITATION(S) 8914, 9000, 9033, 9035, 9044, 
9045, 9134, 10109 


10177 (CONF-760138—(Absts.)) First Rocky Mountain fuel 
symposium. Proceedings of a conference held January 30, 1976, in 
Provo, Utah. (Brigham Young Univ., Provo, Utah (USA)). 30 Jan 
1976. 12p. TIC. 

From 1. Rocky Mountain fuel symposium; Provo, Utah, 
United States of America (USA) (30 Jan 1976). 

This symposium brought together top technical experts in 
the intermountain area to present and discuss data concerning 
coal, gas, tar sands, and oil shale. This compilation includes ab- 
stracts only of 27 papers. Two papers were given in the General 
Session on in-situ experiments at the Laramie Energy Research 
Center and on overburden handling at surface coal mines. Session 
A entitled: Gasification, In-situ Recovery and Related Studies, con- 
tained 12 papers, most relating to in-situ recovery. Session B, Fos- 
sil Fuel Liquids, Combustion of Fossil Fuels, and Catalyst Studies, 
contained 13 papers, most of the > eis relating to coal analysis, 
combustion, processing, etc. (MC 


10178 ERDA’s coal program for combustion, liquefaction, 
MHD, gasification. Seamans, R.C. Jr. (Energy Research and 
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i Administration, Washington, DC). Prof. Eng. (Wash., 
C.); 46: No. 4, 21-23(Apr 1976). 

Coal production in 1975 increased only six percent, while 
consumption increased only two percent. Between now and the 
year 2000, coal will play an increasingly critical role. Beyond that 
time, its contribution will l continue to be important, but other ener- 
gy sources should gradually shoulder the burden of supplying most 
of our energy needs. The key to increased coal production lies in 
finding technologically superior ways to mine, transport, and utilize 
coal—ways that are economically competitive with alternative 
sources (particularly oil and gas) and environmentally acceptable. 
ERDA’'s coal-related energy R and D program is designed to ad- 
dress major technological problems slowing down the large-scale 
utilization of coal. ERDA’s coal program comprises essentially five 
categories: (1) direct combustion, with primary emphasis on the 
fluidized bed combustor; (2) liquefaction of coal into low sulfur 
boiler fuel and possibly to gasoline; (3) gasification of coal into 
high- and low-Btu gas for pipeline and boiler use, respectively; (4) 
in situ techniques for producing energy directly from deep coal 
deposits; and (5) advanced power generating systems such as mag- 
netohydrodynamics( MHD). The Federal budget for ERDA’s coal 
programs has leaped from $65 million in 1974 to a proposed $389 
million in 1977. The largest portions of the 1977 budget are al- 
located for gasification, liquefaction, and direct combustion. 
(MCW) 


PETROLEUM 


REFER ALSO TO CITATION(S) 9047, 9049, 9071, 9085, 9091, 
9093, 10118, 10162 


10179 Where do we go from here: in reducing oil 
consumption. Rice, P.L. (Oak Ridge National Lab., TN). Surv. 
Bus.; 11: No. 5, 20-23( 1976). 

The success of alternative energy policies in reducing 
petroleum usage is dependent upon the focus of the policies. Op- 
timal policies require analysis of fuel demand by product mix, and 
of end-use by consuming sector, as well as the regional charac- 
teristics that determine average use rates. Each policy is sensitive 
to varying elasticities of substitution among fuels and among sec- 
tors. Another oil embargo would have more effect on the transpor- 
tation sector in Tennessee than on the utilities and industries of 
the state. Residents might be faced with temporary shortages of 
some electric appliances, but would be primarily affected by the 
shortage of gasoline. Statistics indicate that Tennessee would be 
among the first of the states once again to confront long lines at 
the gas pumps. The most important petroleum product is gasoline, 
and the transportation sector is the heaviest user of gasoline. In 
Tennessee, only the transportation sector has an above-average 
usage of petroleum, according to its population and employment. 
The optimal strategy for oil conservation, then, is to implement a 
policy designed to reduce gasoline consumption. There are a 
number of policies capable of inducing a reduction in gasoline 
usage. Given some price elasticity of demand, two policies are sug- 
gested immediately: deregulation of the price of crude, or an in- 
crease in the gasoline tax (or an excise tax on the other petroleum 
products). It is argued by some that demand is inelastic, and that 
economic incentives will not suffice. The argument is that conser- 
vation must be legislated. The optimal policy for oil conservation 
varies from state to state; it is concluded that legislation might be 
the only effective tool with each state formulating its own policy. 
(MCW) 


NATURAL GAS 

REFER ALSO TO CITATION(S) 9047, 9118, 9119, 9124, 9125, 
9628 

OIL SHALES AND TAR SANDS 

REFER ALSO TO CITATION(S) 9129, 9134, 9137, 10177 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 8895, 8995, 9119 


10180 i aay agi pp 123-125) Financial and regulato- 
ry considerations for the supplemental gas industry. Beim, D.O. 
(First Boston Corp., New York). 1975. 
From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 
In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 
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The basic problem is said to be the high cost of these pro- 
jects compared to the size of the sponsors, and the regulatory 
problems surrounding the high cost of the gas coming from them. 


ELECTRIC POWER 


REFER ALSO TO CITATION(S) 9628, 9669, 10109, 10168, 
10211 


10181 How EPRI EPRI J.; 1: No. 7, 18-21(Sep 1976). 

How can each R and D dollar best be spent to meet the 
current and future tech: ical needs of the electric utility indus- 
try and thereby benefit the public served by that industry. Answer- 
ing this question is what EPRI’s program planning is all about. 
EPRI’s R and D plans are formulated on both a projected five-year 
and a current-year basis, reflecting the collective judgment of the 
Research Advisory Committee, divisional advisory committees and 
industry task forces, and the Advisory Council, as well as the staff. 
Final approval of the plan rests with the Board of Directors. 
Evaluation is a continuing process in EPRI planning. It is noted 
that EPRI's early R and D focus was on development of advanced 
technology that would be commercially available around 1990. But 
in the three years of EPRI’s existence, that initial emphasis has 
been expanded to encompass critical current problems that utility 
operators face in keeping their existing power plants on line. The 
research objectives have expanded from such areas as advanced 
systems development and technology demonstration to generic 
design problems, plant reliability, and regulatory uncertainties. 
Research in advanced options still includes coal conversion, batte- 
ries, fuel cells, LMFBR, geothermal, solar, and nuclear fusion. On 
current problems, additional work is being done in control of ox- 
ides of sulfur and nitrogen emissions from fossil fuel systems, im- 
proved power plant reliability, support of nuclear licensing and 
regulatory questions, nuclear fuel performance and external cycle, 
seismic criteria for nuclear plants, and cooling system intake. 
(MCW) 


10182 Power plant siting in the United States: a state regulato- 
ry agency viewpoint. Kohn, H.W.; Kennedy, J.L. (Ohio Power Sit- 
ing Commission, Columbus). pp 25-31 of In Energy for the en- 
vironment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. of 
Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Eighteen states have now enacted Power Siting statutes. 
Since they derive from a common source, the 1970 NARUC 
(National Association of Regulatory Commissioners) guidelines, 
they uniformly require statements on need, environmental impact, 
minimum environmental impact, electric systems compatability, 
conformity with other state regulations, and public service. Of 
these requirements, need has surfaced as a special problem due to 
changing economic conditions and growth patterns. The search for 
a uniform methodology to assess need has examined econometric 
regression techniques and simulation modeling. Discussion is 
presented of the salient features of these two techniques, their dif- 
ficulties, limitations and capabilities. Studies presently under way 
are aimed at determining underlying causes of the change in the 
demand curves. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 9613, 9614, 10126 


10183 Integrated systems for power plant cooling and waste- 
water Haith, D.A. (Cornell Univ., Ithaca, NY). pp 
219-236 of In Energy, agriculture, and waste management. Jewell, 
we Ann Arbor, MI; Ann Arbor Science Publishers Inc. 
(1975). 

From 7. National agricultural waste ment con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The concept of integrated management of energy and water 
resources, demonstrated in hydropower development, may be ap- 
plicable to steam-generated power, also. For steam plants water is 
a means of disposing of a waste product, which is unutilized energy 
in the form of heat. One framework for the evolution of integrated 
systems is the consideration of ible technical linkages between 
power plant cooling and municipal wastewater management. Such 
linkages include the use of waste heat as a mechanism for enhanc- 
ing wastewater treatment, the use of treated wastewater as make- 
up for evaporative cooling structures, and the use of a pond or 
reservoir for both cooling and waste stabilization. This chapter re- 
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ports the results of a systematic evaluation of possible integrated 
systems for power plant cooling and waste water management. Al- 
ternatives were analyzed for each of three components of the 
system—power plant cooling (condenser heat rejection), thermally 
whineet waste water treatment, and waste water disposal. Four 
cooling options considered were evaporative tower, open cycle, 
spray pond, and cooling pond. Three treatment alternatives con- 
sidered were barometric condenser-activated sludge, sectionalized 
condenser-activated sludge, and cooling/stabilization pond. Three 
disposal alternatives considered were ocean discharge, land appli- 
cation (spray irrigation), and make-up (for evaporative cooling). 
To facilitate system comparisons, an 1100-MW nuclear power 
plant was selected. 31 references. (MCW) 


10184 Energy and human welfare: a critical analysis. Volume 
I. The social costs of power production. Commoner, B.; Boksen- 
baum, H.; Corr, M. (eds.). New York; MacMillan Information 
(1975). 237p. 

Statements are presented of the Board of Directors of the 
American Association for the Advancement of Science and the 
Committee on Environmental Alterations. Following the Preface 
by Barry Commoner, eighteen papers are presented: Thermal Pol- 
lution and Its Control by Christopher T. Hill; Biologic Effects of 
Air Pollution by Robert Frank; Acid Rain by Gene E. Likens, F. 
Herbert Bormann, and Noye M. Johnson; Environmental Con- 
sequences of Extracting Coal by Michael Fortune; Reclamation of 
Strip Mine Spoil Banks in Wyoming by Morton May, Robert Lang, 
Leandro Lujan, Peter Jacoby, and Wesley Thompson; Oil Spills by 
Max Blumer, Howard L. Sanders, J. Fred Grassle, and George R. 
Hampson; Nuclear Power: Its Promise and Its Problems by Milton 
Shaw; Radioactivity from Fossil-Fuel and Nuclear Power Plants by 
J. E. Martin, E. D. Harward, D. T. Oakley, J. M. Smith, and P. H. 
Bedrosion; A Reevaluation of Reactor Safety by Daniel F. Ford; 
Management of Radioactive Wastes from the Use of Nuclear Fuel 
by George Berg; Storage of High Level Radioactive Wastes by Wil- 
liam W. Hambleton; Plutonium and Public Health by Donald P. 
Geesaman; Radiation: The Invisible Casualties by John W. Gofman 
and Arthur R. Tamplin; The Need for National and International 
Systems to Provide Physical Security for Fissionable Materials by 
Theodore B. Taylor; and Nuclear Electric Power by Sheldon 
Novick. (MCW) 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 


10185 T and D: the measured move underground. Perry, E.R. 
(Electric Power Research Inst., Palo Alto, CA). EPRI J.; 1: No. 7, 
6-11(Sep 1976). 

Current advances in technology and some facts about the 
magnitude of tomorrow's power transfer needs and the capacity 
for meeting them are reviewed. Overhead transmission lines are 
being built at the rate of 10,000 miles per year, requiring about 20 
acres per mile. Distribution lines account for more mileage, but 
not with exclusive rights-of-way requiring dedicated acreage; they 
are, however, subject to severe environmental constraints because 
the public is more aware of them. Requirements for power use in 
the year 2000 are estimated to be four times the present level, 
equivalent to a growth rate of 5.66 percent per year. Additional 
costs of undergrounding tomorrow's transmission and distribution 
lines (about $15 billion/yr) would have to be borne by the con- 
sumer, thus putting electricity out of reach for the general popu- 
lace. Choices and priorities in R and D that show promise in 
reducing installation and operating costs are discussed; also techni- 
cal progress of other industries may be adapted for electric utili- 
ties. The following are mentioned or discussed: foamed-glass poles, 
use of fly ash in the poles as filler material, power in flexible pipes, 
cooling to increase current flow, better materials and cables for 
underground transmission, and improved solid insulation. (MCW) 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 10114, 10115, 10116, 10117, 
10123, 10124, 10130, 10138, 10139, 10156, 10158, 10159, 
10160, 10259 


10186 Energy, agriculture, and waste management. Jewell, 
W.J. (ed.). Ann Arbor, MI; Ann Arbor Science Publishers Inc. 
(1975). 549p. (CONF-7504109—). $22.50. 

From 7. National agricultural waste management con- 


ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

The book presents thirty-six papers from the conference in 
which three main topics were discussed in detail: (1) energy con- 
sumed in food production; (2) technology and energy costs of pol- 
lution control; and (3) potential for producing energy from 
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agricultural wastes. A feature is the large amount of information 
compiled on anaerobic fermentation, and the discussion of this 
tech in producing energy from wastes. A separate abstract is 
included for each paper. 


10187 (NP—20635) Energy primer: selected transportation 
topics. (Department of Transportation, Cambridge, Mass. (USA). 
Transportation Systems Center). 1975. 75p. TIC. 


10188 Energy impact statements for capital projects. Chen, 
T.C. (Parsons, Brinckerhoff, Quade and Douglas, Inc., New York 
). pp 21-24 of In Energy for the environment. Rolinski, E.J. (ed.). 
Dayton, OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Per capita energy consumption is one of the best single in- 
dicators of socio-economic status; it is often an accurate guide to 
the impact of a given economic and industrial system on the en- 
vironment. The gross energy savings associated with a capital pro- 
ject usually leads to a reduction of both the environmental impact 
of the project, the capital cost of the project, and the overall ener- 
gy consumption within the system. Socio-economic impacts of 
energy consumption associated with capital projects cannot be 
overlooked in the development and planning of capital projects 
and there exists a close relationship among energy, economy, and 
environment. To date, most environmental impact statements 
make very little mention of energy impact. This paper examines 
the importance of energy statements and presents a suggested 
energy impact statement to be included either in an EIS or as a 
separate energy statement. Its role in the decision-making process 
is analyzed. (MCW) 


10189 Economic restraints on the reallocation of energy for 
agriculture. Hill, L.D.; Erickson, S. (Univ. of Illinois, Urbana- 
Champaign). pp 105-122 of In Energy, agriculture, and waste 
management. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

Recent concern over dwindling supplies of fossil fuels and 
inadequate supplies of food has focused attention on the relative 
efficiency of different systems of food production and marketing in 
meeting the nutritional requirements of a growing population. 
Although many of the popular proposals for increasing the 
“energy efficiency’’ in food production fail to recognize important 
economic and social effects and incentives, the international im- 
portance of food supplies makes it imperative that agricultural 
scientists face the question ‘’are there alternative systems of food 
production that will increase the quantity of food obtained from a 
given quantity of fossil fuel.’’ The answer to this question is com- 
plex and requires an understanding of the economic and physical 
relationships between energy and food, and the role of nutrition in 
consumer choice. This paper discusses these relationships and ex- 
amines some of the social and economic restrictions on several 
proposals for improving energy efficiency. Finally, the criteria that 
should be useful in selecting economic policies for a rational 
system of food production are examined. 30 references. 


10190 Machinery energy requirements for crop production in 
Delaware. Collins, N.E.; Williams, T.H.; Kemble, L.J. (Univ. of 
Delaware, Newark). pp 123-131 of In Energy, agriculture, and 
waste management. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

As a result of the ever-increasing demand for fuel and the 
oil embargo, a preliminary investigation was deemed necessary to 
evaluate the amount of machine energy required for crop produc- 
tion. The investigation was made during the 1973 growing season, 
using the machinery of the Delaware Agricultural Experimental 
Station. The objectives. of a project entitled: ‘Implement and 
Power Unit Energy Requirements for Agricultural Production in 
Delaware and Coastal Plains Soils’’ are summarized. The results of 
the investigation that are tentatively cited state that: (1) the ratio 
of machine horsepower to power take-off horsepower has been 
lower than expected; (2) the unit draft required to pull the disc in- 
creases while the depth of operation decreases with speed. Third, 
the unit draft for the moldboard plow increases with speed. The ef- 
fects of the soils'on the operations are considered. (MCW) 


10191 Ene consum in wastewater treatment. Mills, 
R.A. (State Water Resources Control Board, Sacramento, CA); 
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Tchobanoglous, G. pp 151-185 of In Energy, agriculture, and 
waste management. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National —— waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

Concern over the rate of consumption of natural resources 
and energy in man’s activities has increased during the past few 
years as shortages have developed and the world’s demands have 
been assessed. Because the operation of wastewater management 
facilities is to some extent energy- and resource-dependent, it is 
important to have a realistic appraisal of their requirements. The 
energy and resource requirements involved in the construction of 
these facilities are also important. Finally, alternative facilities and 
concepts derived from a careful analysis of energy and resource 
consumption must be implemented. The purpose of this chapter is 
to explore these topics. The material has been organized into sec- 
tions dealing with 1) the need for information, 2) the nature of the 
information that is needed, 3) the application of energy and 
resource information, and 4) the implications to be derived from 
energy considerations in wastewater management. 21 references. 


10192 Manure management energy consumption in swine con- 
finement systems. Brodie, H.L. (Univ. of Maryland, College Park). 
pp 237-243 of In Energy, agriculture, and waste management. 
Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor Science Publishers 
Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The management of waste products in a finishing swine con- 
finement building can follow several methods, each requiring dif- 
ferent amounts of investment and operating dollars, management, 
labor, and energy. Any satisfactory waste management system must 
remove accumulated waste products from the animal confinement 
area such that all environmental constraints are satisfied. These 
constraints have generally included the maintenance of a proper 
animal environment and the protection of the air and water quality 
of the surrounding area. Within these constraints a low-level com- 
bination of dollars, labor, management and energy is desirable. 
Two swine manure management methods practiced in Maryland 
satisfactorily remove animal waste within the existing constraints. 
These manure management methods are an oxidation ditch under 
a slotted floor and an open gutter flush with water recirculation 
through a lagoon. Both methods produce desirable environmental 
conditions and result in labor efficiency. However, there is a con- 
siderable difference between these methods with regard to 
management input, energy consumption, and investment dollars. 
Of primary interest in this report is the amount of energy con- 
sumed by each manure management method. A survey was con- 
ducted on two operating swine confinement systems to determine 
the energy utilized for the movement of manure from the feeding 
floor to land disposal. 


10193 Energy use and economics in the manufacture of fertil- 
izers. Sherff, J.L. (Arthur D. Little, Inc., Cambridge, MA). pp 433- 
441 of In Energy, agriculture, and waste management. Jewell, W.J. 
(ed.). Ann Arbor, MI; Ann Arbor Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

Arthur D. Little, Inc. (ADL) studied the economic impact 
of energy shortages on the U.S. fertilizer industry. The quantities 
of energy, both fuel and electric power, required to manufacture 
each of the fertilizer raw materials and end products were esti- 
mated. The largest energy requirement for the fertilizer industry is 
for the manufacture of ammonia. Fuel and electric power con- 
stituted about 12 percent of the cost of fertilizer manufacture in 
1973. ADL adopted a normalized price by adding up all the costs 
and allowing the manufacturers a 30 percent return on fixed assets 
and working capital to cover interest, income taxes, and profits. To 
estimate fuel prices, natural gas prices being paid by most am- 
monia plants were used. There are shortages of phosphate rock, 
potash, sulfur, and ammonia or natural gas in the U.S. and also 
worldwide. Except for natural gas, the shortages stem from the 
cyclical nature of the industry. Substitution for natural gas could 
be accomplished inexpensively, but fertilizer plants have not been 
forced to modify their feedstock. No new ammonia plants using 
liquid or solid hydrocarbon feedstocks are being built in the U.S. 
Two factors discouraging the investment in ammonia facilities 
based on non-natural gas feedstocks include the pending apparent 
overcapacity in ammonia and the threat of foreign competition. If 
the U.S. could produce its domestic needs and save the importa- 





MAR.15, 1977 


tion of 21 million tons of ammonia over a a period, over $3 
billion in foreign exchange could be saved. (MCW) 


10194 Energy utilization on beef feedlots and farms. Wil- 
liams, D.W.; McCarty, T.R.; Gunkel, W.W.; Price, D.R.; Jewell, 
W.J. (Cornell Univ., Lnace, NY). pp 29-47 of In Energy, agricul- 
ture, and waste m ment. Jewell, W.J. (ed.). Ann Arbor, MI; 
Ann Arbor Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The —— deals with the ways in which direct energy in- 
puts, fossil fuels, and electricity are used for agricultural produc- 
tion. Indirect energy inputs such as the energy for manufacturing 
chemical fertilizers, farm machinery, and pesticides are not in- 
cluded, even though data have shown that these indirect energy 
forms constitute 62 percent of the total energy use for growing 
corn. Two specific farm situations—an average-sized dairy farm in 
New York State and a large beef feedlot in the upper midwest 
U.S.—are used to discuss the specific objectives of this paper. 1.) 
For a 40-cow dairy farm, a 100-cow dairy farm and a 1000-head 
beef feedlot, the quantities of diesel fuel, gasoline, heating oil, and 
electricity that are used annually for crop and livestock produc- 
tion, as well as in the farm home for family living, are determined. 
2.) The yearly distribution of each of these direct energy inputs on 
a monthly basis is determined. 3.) The photosynthetic energy flows 
on the farm situations in question, including total crop biomass 
——. crop residues, bedding, feed for the animals, animal 
ood products and manure production are determined. 4.) The 
photosynthetic energy flows are compared with the fossil fuel ener- 
gy inputs, in order to determine the relative energy efficiencies of 
the different farm situations. Also the potential for energy recovery 
from crop residues and animal manures as compared with the fos- 
sil-fuel energy requirements is assessed. 24 references. (MCW) 


10195 Assessment of inputs for Texas agricultural 
production. LePori, W.A.; Coble, C.G. (Texas A and M Univ., 
College Station). pp 49-59 of In Energy, agriculture, and waste 
management. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

Energy uses in Texas for several phases of agricultural 
production were assessed in order to evaluate where major reduc- 
tions could be made. Energy inputs totalling 41.66 x 10° Btu were 
identified, which represents about 7 percent of the 1972 gross 
energy input for the state. Pumping irrigation water accounted for 
about 39 percent of the total and has a large potential for savings. 
Areas where energy was assessed were machine operations, irriga- 
tion, first-line crop processing, forestry, t rtation, and animal 
production for direct inputs. Indirect inputs were assessed ‘or fer- 
tilizer, food, and kindred products. (MCW) 


10196 Accounting of energy i for yo production 
in New York. Price, D.R.; Gunkel, W.W.; Casler, G.L. (Cornell 


Univ., ithaca, NY). pp 61-76 of In Energy, agriculture, and waste 
management. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National agricultural waste ment con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

Agriculture requires extensive outputs of energy including 
electricity, fuel, chemicals, machinery, r, and management. 
Specific information on agricultural production requirements will 
be of great importance as allocation programs for fuel distribution 
are developed or modified. The objectives of this energy account- 
ing study were to determine the fuel and electricity requirements 
for agricultural production in New York State and establish an 
index or model to use in projecting energy requirements for 
agricultural production systems. Following a description of the 
procedures, a sum of the results are given on: field crops 
gasoline and diesel fuel use; livestock gasoline and diesel fuel use; 
propane and electrical consumption for field crops and livestock; 

house and nursery crops fuel use; agricultural aircraft; maple 
sugar industry; honey production; and family living fuel use. 


10197 Energy requirements for agriculture in California. Cer- 
vinka, V.; Chancellor, W.J.; Coffelt, R.J.; Curley, R.G.; Dobie, J.B. 
(Univ. of California, Davis). pp 77-88 of In Energy, agriculture, 
and waste ment. Jewell, W.J. (ed.). Ann Arbor, MI; Ann 
Arbor Science Publishers Inc. ( 1975). 

From 7. National agricultural waste management con- 
ference; S use, New York, United States of America (USA) 
(16 Apr 1975). 
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See CONF-7504109—. 

Fuel and electrical energy are essential inputs to California 
agriculture in its present form. With energy shortages and irregu- 
larities of energy supplies appearing, it is necessary that the 
problems of ener, ouigliee be dealt with appropriately. To meet 
this need, a study was conducted to determine ene require- 
ments and to develop a detailed estimate of the fuel wal chosiibalty 
requirements for California agriculture during 1972. The fuels con- 
sidered were gasoline, diesel fuel, aviation fuel, LP gas, and natural 
gas. Requirements were assessed for vegetable and fruit field 
crops, livestock, irrigation, fertilizers, agricultural aircraft, frost 
ee. greenhouses, and vehicles for farm business. Major 
indings for 1972 include: farm rations and t and 
processing of farm products used 5.07 percent of total energy con- 
sumed in California; agriculture production is an annual sequence 
of interdependent energy-using activities; natural gas represents 
35.1 percent of all energy consumed in California's agriculture; 
diesel fuel is the second major energy source for agriculture in 
California; fertilizers consume 14.9 percent of all energy supplied 
to agriculture; irrigation pumps require 13.2 percent of the energy 
used by California agriculture; a more efficient farm-to-processor 
transport system is needed; and energy inputs are greater for 
vegetables and fruits than for farm crops. (MCW) 


10198 Energy and monetary for fed beef produc- 
tion. Hughes, H.A.; Holtman, J.B.; Connor, L.J. (Michigan State 
Univ., East Lansing). pp 89-104 of In Energy, agriculture, and 
waste management. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

To study the tradeoffs associated with technology and size 
of operation in beef production, capital outlays, annual costs, and 
energy usage were evaluated over a range of firm sizes employing 
various forms of technology. Capital outlays for various size- 
technology combinations under consideration and the annual costs 
per hundredweight of feedlot gain (measured as the sum of varia- 
ble costs and annual charges assessed fixed factors of production) 
were measured in dollar terms. Energy requirements calculated 
were labor, fossil energy and land (as a proxy for solar energy). In 
all evaluations it was assumed that all the required high-moisture 
corn and corn silage were produced on-farm. Capital outlays, fossil 
energy, and labor requirements include all of that which is 
required for feed production, materials transport, and within the 
feedlot. However, the capital, fossil energy, and labor expended 
off-farm in the production of the inputs for on-farm use were not 
included. Electricity consumed on-farm was found to be very 
minute. Annual costs include the usage costs of capital as well as 
the costs of all material, energy, and labor inputs. The results and 
conclusions drawn from this study are specifically applicable to 
southern Michigan, although they are also applicable to larger 
areas in the Corn Belt. (MCW) 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 10164, 10165 


10199 (N—74-72717) Total impacts of alternative energy 

Morrison, W.E. (Federal Power Commission, Washington, 
D.C. (USA). Office of Economics). 1974. 67p. (CONF- 
720204—4). NTIS. 

From 101. annual meeting of the American Institute of Min- 
ing, Metallurgical and Petroleum Engineers; San Francisco, 
California, USA (20 Feb 1972). 

A number of alternative energy systems are simulated in a 
future time period with the terminal year set in the year 2000. The 
several systems include the present conventional system extended 
to the end of the century on a surprise-free basis; all-electric 
systems based on various conversion cycles, including conventional 
steam plants, magnetohydrody ics (MHD) and nuclear power 
plants; and total energy systems based on fuel cell conversion and 

thetic obtained from coal. Some exotic-type systems are 

examined, including nuclear fusion, solar energy, dry geother- 

mal power and superconductivity. These simulated systems are as- 

sessed as to the ible impacts of major influences that could af- 

i ilities of success and their emergence as viable 

systems. influences considered are the limits of the finite 
resource base for certain resources; cumulative ene 


require- 
ments forecast to the year 2000; relative system efficiencies; 
economics; environmental restrictions and the ch 








ical time- 
frame for possible emergence of each system. Quantification of the 
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See CONF-7504109—. 


several systems and their impact assessments is by necessity con- " , : 
The results of this study indicate that optimum solids con- 


ducted on a very broad basis. No attempt is made to achieve 


precise realization of either systems or impacts. 


SOLAR 
REFER ALSO TO CITATION(S) 9529, 9532, 9545, 9546 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 9562, 9581, 9582 


OTHER 


REFER ALSO TO CITATION(S) 9352, 9361, 9362, 9367, 9372, 
9387, 9392, 9393, 9394, 9396, 9399, 9406, 9407, 9408, 9411, 
9413, 9414, 9416, 9418, 9423, 9424, 9426, 9427, 9429, 10121, 
10186, 10194, 10261, 10264, 10265, 10266, 10267, 10268, 
10272, 10273, 10862 


10200 Energy and agricultural biomass production utilization 
in Canada. Downing, C.G.E. (Agriculture Canada, Ottawa). pp 
261-269 of In Energy, agriculture, and waste management. Jewell, 
W.J. (ed.). Ann Arbor, MI; Ann Arbor Science Publishers Inc. 
(1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

Agriculture is one of the largest users of petroleum products 
in Canada, consuming 7.9 percent of the gasoline and 12.2 percent 
of the diesel fuel. The range in utilization was 3 percent and 2 per- 
cent, respectively, for gasoline and diesel in the maritimes, and 34 
percent and 45.6 percent in Saskatchewan. Direct farm expendi- 
tures on petroleum products represented approximately 10 percent 
of the operating costs of Canadian agriculture. In the prairie 
provinces it was between 15.4 and 17.5 percent, while in the east 
and British Columbia, it was between 5.7 and 7.8 percent. Thus 
any increase in petroleum prices or reduction in supply could have 
a significant impact on the operating cost and/or the output of 
Canadian agriculture, particularly in the prairie region. There are 
approximately 170 million acres of total farm land in Canada, of 
which 96 million are designated cropland with the balance as im- 
proved pasture and various types of unimproved land, giving a 
total of approximately 129 million acres of agricultural biomass 
area and about 41 million acres of nonproductive biomass area. 
An analysis of biomass production and utilization is given in a 
detailed schematic from the solar flux to the compiete end 
products. (MCW) 


10201 Mobile pyrolytic system: agricultural and forestry waste 
into clean fuels. Tatom, J.W.; Colcord, A.R.; Knight, J.A.; Elston, 
L.W.; Har-Oz, P.H. (Georgia Tech, Atlanta). pp 271-288 of In 
Energy, agriculture, and waste management. Jewell, W.J. (ed.). 
Ann Arbor, MI; Ann Arbor Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The Georgia Tech Engineering Experiment Station has 
developed a unique, partial oxidation, steady-flow, low-tempera- 
ture pyrolysis process capable of converting waste materials into 
useful fuels. The demonstration facility is capable of handling more 
than 50 tons/day. Applications of the system have been demon- 
strated near cotton gins, saw mills, peanut fields, and sugar mills in 
the vicinity of thermal power plants. The system produces char, an 
oil, and a gas from the wastes; the char is crushed, mixed with the 
oil, transported to the power plant, and burned directly using exist- 
ing facilities. Its form would resemble that of coal with a bulk den- 
sity of 40 Ib/ft® and its heating value would be in the range of 
11,000 to 13,000 Btu/lb. The gas would be used to dry the wastes 
and to replace present sources of process heat. Excesses could be 
marketed. The study indicates the system has advantages of: con- 
servation of resources; alleviation of the problem of waste disposal 
with resulting air pollution; generation of a number of extra jobs; 
and local retention of money presently spent on coal. A mobile 
—, system design is evaluated and analyzed economically. 
(MCW) 


10202 Energy recovery and feed production from ry 
wastes. Hassan, A.E.; Hassan, H.M.; Smith, N. (Univ. of Maine, 
Orono). pp 289-305 of In Energy, agriculture, and waste manage- 
ment. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor Science 
Publishers Inc. (1975). 

From 7. National gee waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 


centration for anaerobic digestion of chicken manure was 7 per- 
cent at incubation temperature of 25.5°C. Operating the digester at 
this temperature implies that, for future application, the unit can 
be included in the broiler house. The presence or absence of ex- 
ogenous carbon source did not affect the rate or the extent of 
methane production. Growing algae, Scenedesmus, on the digested 
effluent was a successful process. A yield of 20 gm of dried 
algae/liter of effluent was obtained. The protein content of the 
dried algae was 42-45 percent. This study also provided the 
preliminary design for a full-scale poultry manure digestion unit. 
Maine’s poultry industry produces annually over half a million tons 
of manure which represents a formidable waste disposal and en- 
vironmental problem. Energy utilization from this large amount of 
manure is attractive to many farmers where the methane produced 
can be used directly on the farm for heating or perhaps operating 
electric generators. However, anaerobic digestion of waste requires 
great dilution of manure, resulting in much larger quantities of ef- 
fluent to be disposed of. Hence, if anaerobic digestion of organic 
wastes for methane production is to be practiced, a means of 
utilizing the digested effluent must also be considered for the 
overall success of the project. This paper deals with the anaerobic 
decomposition of poultry manure to produce methane, and the 
possible means for the utilization of the digested effluent. A model 
for efficient utilization and disposal of chicken manure is 
proposed. 21 references. 


10203 Anaerobic digestion in swine wastes. Fischer, J.R.; 
Sievers, D.M.; Fulhage, C.D. (Univ. of Missouri, Columbia). pp 
307-316 of In Energy, agriculture, and waste management. Jewell, 
W.J. (ed.). Ann Arbor, MI; Ann Arbor Science Publishers Inc. 
(1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

A pilot plant anaerobic digester, utilizing swine waste as a 
feed source, was monitored 1) to evaluate the effect of loading 
rate and maximum loading rate on gas production, 2) to determine 
the most stable chemical environment for gas production, and 3) 
to determine the most easily managed, best suited system for mea- 
suring digester stability. The digester was a 23-in. diameter x 55-in. 
long cylindrical container supported in a horizontal position. A 
heat tape was wrapped around the outside of the container to 
maintain the digester temperature at 95°F, and | in. of polyu- 
rethane insulation was then placed around the digester. The 
procedure, digester operation, effect of loading rate, and a 
proposed digester operation are described. It is concluded that the 
manure of hogs given injections with antibiotics can disrupt 
digester performance. It is further concluded that gas production 
rate is the best indicator of digester activity; stable digestion of 
swine waste can be obtained at loading rates ranging from 0.15 to 
0.18 Ib volatile solids (VS)/ft® (2.38 to 2.86 kg VS/m*) and at the 
loading rate stated above, approximately 16 ft® (0.45 m*) of gas 
per lb VS destroyed is produced, the pH is 7.3, the ammonia is 
1000 ppM (1000 mg/1) and the alkalinity is approximately 6000 
ppM (6000 mg/1). (MCW) 


10204 Alternative animal waste anaerobic fermentation designs 
and their costs. Morris, G.R.; Jewell, W.J.; Casler, G.L. (Cornell 
Univ., Ithaca, NY). pp 317-335 of In Energy, agriculture, and 
waste m: ment. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The present and future trends in the U.S. toward extensive 
animal production facilities augment the problems associated with 
waste handling and disposal. Two complementary efforts are 
presently being directed at the animal waste management problem: 
the development of treatment alternatives to control environmental 
pollution and the search for beneficial uses for these highly con- 
centrated organic wastes, not simply to contain and dispose of 
them. Anaerobically digesting these wastes in order to reclaim 
their intrinsic energy value while controlling pollution is one solu- 
tion.... Studies have shown that animal wastes can be effectively 
digested anaerobically. But, the effects of several commonly 
referenced digester operational modes upon the anaerobic fermen- 
tation process and definitions of the limitations and potentials of 
these modes are not well documented. Thus, the specific objectives 
of this paper are: to review the status of the available anaerobic 
fermentation technology and its application to animal wastes, to 
apply this technology to develop technically feasible system alter- 
natives which are compatible with current farm management prac- 








MAR.15, 1977 


tices, and to assess the economic feasibility of incorporating the 
anaerobic fermentation systems into the farm both as an alterna- 
tive energy source and a waste management practice. 22 
references. 


10205 Cold weather recovery from anaerobic digestion 
of swine manure. Kroeker, E.J.; Lapp, H.M.; Schulte, D.D.; 
Sparling, A.B. (Univ. of Manitoba, Winnipeg). pp 337-352 of In 
Energy, agriculture, and waste ment. Jewell, W.J. (ed.). 
Ann Arbor, MI; Ann Arbor Science Publishers Inc. (1975). 

From 7. National - gee waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The technical and economic feasibility of large-scale 
anaerobic digestion of animal manure in cold climates has not 
been fully assessed, and there is speculation as to whether the 
process has the potential for net energy recovery or whether it 
consumes energy. Pilot-scale experiments on anaerobic digestion of 
swine manure were started at the University of Manitoba in late 
fall, 1974. The general objective of the project was to assess the 
technical and economical feasibility of energy recovery from 
livestock manure while specific goals included: 1) determination of 
design parameters for methane production from livestock manure 
in cold climates; 2) determination of the efficiency of the anaero- 
bic digestion process in recovering energy from livestock manure; 
3) development of safe and economical methods of collecting, 
scrubbing, storing, and utilizing digester gas on farms; 4) analysis 
of the effluent from anaerobic digestion and assessment of its value 
as a fertilizer; and 5) assessment of the environmental impact, if 
any, of the anaerobic digestion process. The purpose of this paper 
is to compare experimental results with a theoretical energy 
balance for the pilot-scale digesters. Discussion centers on energy 
consumption and production data and the implications of these 
— for large-scale anaerobic digestion for energy recovery. 
(MCW) 


10206 Energy and economic analysis of anaerobic digesters. 
Abeles, T.P. (Univ. of Wisconsin, Green Bay). pp 353-360 of In 
Energy, agriculture, and waste ment. Jewell, W.J. (ed.). 
Ann Arbor, MI; Ann Arbor Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

A small field model (3-to-4 cow system) anaerobic digester 
for the stabilization of manure and the production of methane is 
being constructed. A full-scale model is now operational to serve a 
stable of 100 horses. Design work is being carried out for a dairy 
farm and a turkey-raising operation. The close proximity of the 
two systems permits development of a research program with the 
following basic objectives: a total systems study to determine the 
optimum operating system for use on midwest dairy farms, 
mechanics of operation, energy optimization, and environmental 
impact; a sociological study to determine the acceptability of 
anaerobic digesters as a viable farm management technique; the 
feasibility of the establishment of new types of a opera- 
tion and the impact of anaerobic digesters on the utility compa- 
nies. This includes not only anaerobic digesters but combinations 
of other alternate energy systems such as solar, wind, and fuel 
cells. This paper — some of the work in p and tenta- 
tive conclusions that are under further investigation. (MCW) 


10207 Dry anaerobic digestion. Wong-Chong, G.M. (Univ. of 
Hawaii, Honolulu). pp 361-371 of In Energy, agriculture, and 
waste m ment. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National agricultural waste ment con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The existing anaerobic digestion technology was developed 
for municipal waste waters, where the stabilization and reduction 
of waste sludge were the principal objectives. The digestion 
process for these sludges was rated at solids concentrations 
about 5 percent, the major limitations being: a) the ability to 
economically concentrate the sludge, and b) the 7 demands 
for continuous mixing and pumping of the sludge. However, in 
anaerobic digestion of high-solids wastes such as animal manures 
for energy recovery, the problems associated with diluting the 
waste would be deterring economic factors. Some of the problems 
associated with diluting high-solids wastes are a) postdigestion 
sludge dewatering, and b) treatment of digester supernatant. This 
investigation examined the anaerobic digestion of animal wastes 
(dairy and poultry) at relatively high solids concentrations (greater 
than 20 percent) in both batch and batch fed reactors at ambient 
temperatures (70-85°F). From the information gathered the follow- 
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ie conclusions were made: From fresh dairy manure 11.3 to 13.0 
of digester gas was generated per pound of volatile solids 
ntinnel Vtetoes composition of the gas was 60 to 65 percent. 
There is a limit to the amount of volatile solids in a waste which is 
convertible to gas. Fresh manure has the greater gas potential than 

manure. Ammonia inhibition to methanogenesis would be sig- 
nificant with highly nitrogenous wastes such as Itry manure. 
Anaerobic digestion of wastes with high solids concentrations is 
feasible and offers economies in reduced reactor volume, digester 
sludge handling, and avoids treatment of digester supernatant. 21 
references. 


10208 Technologies suitable for recovery of energy from 
livestock manure. Ifeadi, C.N.; Brown, J.B. Jr. (Battelle Columbus 
Labs., OH). pp 373-396 of In Energy, agriculture, and waste 
management. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National agricultural waste ment con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

Large numbers of modern livestock operations can meet 
some of the characteristics necessary for economical fuel recovery 
from livestock manures. The sizes or weights of animals in farms 
are increasing. Larger numbers of livestock are being raised in 
confinement lots. It is conceivable, therefore, that a well-en- 
gineered energy recovery process that is tied into a modern 
livestock operation will not only provide a valuable source of sup- 
plemental low-sulfur fuel but also help to solve some of the waste 
management and pollution problems. In this paper, thermochemi- 
cal and biological conversion processes are discussed with specific 
analyses presented for anaerobic digestion and pyrolysis. For 
anaerobic digestion, technical and economic considerations are 
presented for manure generation rates of 0.1, 1, and 10, and 100 
tons/day dry basis. For pyrolysis, the technical and economic con- 
siderations are reviewed and technical and economic feasibilities 
are extrapolated to the 0.1 to 100-ton/day range. The lower ranges 
reflect the small-to-medium livestock operations, while the higher 
ranges are the large-scale operations. Recovery processes were 
evaluated for the practical farmer in dairy, beef, and hog produc- 
tion. 24 references. 


10209 Methane-carbon dioxide mixtures in an internal com- 
bustion engine. Neyeloff, S.; Gunkel, W.W. (Cornell Univ., Ithaca, 
NY). pp 397-408 of In Energy, agriculture, and waste manage- 
ment. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor Science 
Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

Based on the assumption that gas from anaerobic digestion 
of agricultural refuse may become available for use in IC engines, 
an investigation was made of how an engine would perform using 
this gas as the fuel. Although the biogas may contain traces of sul- 
fides and other gases, methane and carbon dioxide make up more 
than 98 percent of the gas. Consequently, the investigation was 
limited to the effects of carbon dioxide alone on the characteristic 
properties of methane as a fuel. Two questions were posed: how 
will carbon dioxide dilution affect the performance of methane as 
a fuel, and how will the limits of inflammability of methane be 
changed, if at all. From the data obtained it is apparent that the 
best results in terms of specific power output of the engine are ob- 
tained at compression ratios ranging from 11:1 to 16:1. Specific 
power output peaked at CR or 15:1 although at 15:1 and above 
audible knocking occurred. On the low end of the scale one can 
see that below CR of 10:1 SPO dropped rapidly indicating a loss in 
efficiency. It is concluded that the gas can be used successfully for 
IC engine fuels. But, while the use of gas from a digester to 
operate a spark ignited IC engine is feasible, the output obtained 
from the engine per unit of methane depends on the engine design 
and on the degree of CO, dilution of the methane gas. (MCW) 


10210 Waste systems in relation to land 
disposal/utilization. Robinson, K. (School of Agriculture, 
Aberdeen, Scotland). pp 443-452 of In Energy, agriculture, and 
waste ment. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The results obtained during waste stabilization studies at the 
School of Agriculture, Aberdeen, Scotland are summarized for a 
1000-head swine fattening unit. A variety of waste a 
stabilization systems, each giving different degrees of stabilization, 
with a system of no stabilization process, in relation to the 
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recycling of the waste through land, is compared. The types of 
waste available from this complex of land utilization and used in 
this comparison are: swine waste collected and stored in slurry 
channels, and this waste has been used after adequate mixing and 
with or without adjustment of the suspended solids as the input to 
some of the stabilization processes; anaerobic lagoon supernatant, 
mixed liquor produced by aerobic stabilization of lagoon superna- 
tant in an oxidation ditch (retention = 10 days); mixed liquor 
produced by aerobic stabilization of slurry in an oxidation ditch 
(retention = 17 days); mixed liquor produced by aerobic stabiliza- 
tion of slurry in an in-house oxidation ditch (retention = 68.5 
days); mixed liquor produced by second-stage denitrification of the 
mixed liquor from the 17-day oxidation ditch; and anaerobic 
digester effluent. The composition of the wastes are tabulated and 
it is concluded that except for the raw waste and digester effluent 
the wastes are unable to satisfy the crop requirement for nitrogen 
and this imbalance would need to be supplied from an alternative 
source. (MCW) 


10211 Utilization of plant biomass as an energy feedstock. 
Alich, J.A. Jr.; Inman, R.E. (SRI, Menlo Park, CA). pp 453-466 of 
In ae agriculture, and waste management. Jewell, W.J. (ed.). 
Ann Arbor, MI; Ann Arbor Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The potential of terrestrial energy crops for electric power 
generation and substitute natural gas production is evaluated. This 
article is derived from an NSF/RANN project entitled, '’Effective 
Utilization of Solar Energy to Produce Clean Fuel.’’ The study was 
designed to make a preliminary investigation of: type or types of 
vegetation best suited for a solar conversion facility; type and 
availability of lands required for a solar conversion facility; lo- 
gistics and economics of growing the desired crops, including all 
aspects of farming—from land preparation through crop growing 
and harvesting; the energy budget for a biomass plantation; firing 
the crops directly for electric power generation and converting 
them to clean fuel gas (methane or low-Btu gas) either at the farm 
site or at selected markets; the cost of power generated at the farm 
site and transported to consuming areas, and the cost of power 
generated at the marketplace; overall project feasibility—both 
technical and economic—including a sensitivity analysis of the 
many contributing cost factors and the outlook for improving the 
economics in the future; and research needed in key technical and 
economic areas. A technical and economic evaluation was made of 
the concept of producing and collecting plant biomass as an ener- 
gy feedstock and the conversion of this feedstock into usable forms 
of energy. The study was performed in two phases; the first phase 
concerned the production of biomass, and the second phase con- 
cerned biomass conversion. Major findings of the study, as well as 
later work, are summarized. (MCW) 


10212 Protein and energy conservation of poultry and frac- 
tionated animal waste. Ward, G.M.; Seckler, D. (Colorado State 
Univ., Fort Collins). pp 467-474 of In Energy, agriculture, and 
waste management. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The Cereco process developed by Ceres Ecology Co. 
processes manure into three fractions: one high in fiber for feeding 
to ruminant animals, a second high in protein (20-30 percent) for 
feeding to either ruminants or nonruminants, and a third high in 
ash intended as a soil amendment. Nutritional studies have been 
made of fraction | as a feed for cattle and sheep. Fraction 2 has 
been evaluated as a protein supplement for cattle, sheep, broilers, 
layers, and rainbow trout. Fraction | has been shown to be equal 
in feed value to average corn silage and fraction 2 approaches the 
protein value of equivalent amounts of soybean meal. The ability 
to fractionate a high protein fraction makes possible a fully in- 
tegrated cycle utilizing the crude protein of poultry manure to pro- 
vide supplemental protein for cattle and the high quality microbial 
protein of cattle manure to support poultry. Assuming a ratio of 30 
laying hens per head of feedlot cattle in the U.S., these cattle 
could provide the supplemental protein for 120 million hens; about 
40 percent of the layers in the U.S. These hens in turn could pro- 
vide the supplemental crude protein requirements of 4 million 
feedlot cattle. The replacement value of corn by C-I and soybean 
by C-Il if all the waste from feedlot and dairy cattle in the U.S. 
were processed is estimated to equal 14 million acres of cropland. 
Nutrient recovery from animal waste also allows significant savings 
of fuel energy by replacing other feed sources. 
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10213 Protein production rates by algae using swine manure as 
a substrate. Boersma, L. (Oregon State Univ., Corvallis); Barlow, 
E.W.R.; Miner, J.R.; Phinney, H.K.; Oldfield, J.E. pp 475-493 of In 
Energy, agriculture, and waste management. Jewell, W.J. (ed.). 
Ann Arbor, MI; Ann Arbor Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

A system for reuse of animal waste was developed on the 
premise that energy and food supply problems can be solved in 
part through the development of “EH food production 
systems in which resources are recycled. The project was designed 
to demonstrate the feasibility of using waste heat from thermal 
power plants to sustain a food producing complex in which 
nutrients are recycled. Microorganisms were used to convert swine 
manure into a high-protein animal feed and a methane-rich fuel 
gas. Waste heat such as that available from steam electric plants 
will be used as a low-cost source of energy for maintaining stable, 
elevated, temperatures in anaerobic digesters and units producing 
single cell protein. The proposed waste management system con- 
sists of a livestock confinement building where the manure is 
quickly removed from the animal quarters and routed to the 
nutrient recovery unit maintained at elevated temperatures. This 
report describes the system for recycling the nutrients by growing 
algae using the digested waste as a substrate. Nutrient recovery by 
algae was chosen because 1) algae present a protein and vitamin- 
rich feed of potentially high value for animals; 2) under favorable 
conditions algae can be cultivated all year long; 3) algae, being 
photosynthetic organisms, present minimum requirements for sup- 
plemental oxygenation, although aeration will still be required; and 
4) algae are autotrophic organisms which can utilize inorganic car- 
bon sources (carbon dioxide, bicarbonate) and thus do not require 
high organic carbon levels, such as needed by yeasts or fungi. The 
most encouraging aspect of the studies has been the stability of the 
chlorella vulgaris 211/8K cultures growing in fresh swine manure 
diluted to an ammonium nitrogen content of 250 mg/liter. 27 
references. (MCW) 


10214 Conservation of energy and mineral resources in wastes 
through pyrolysis. Nelson, D.M. (Westinghouse Electric Corp., 
Pittsburgh); Loehr, R.C. pp 495-514 of In Energy, agriculture, and 
waste management. Jewell, W.J. (ed.). Ann Arbor, MI; Ann Arbor 
Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

Pyrolysis has potential as the waste disposal method 
because, if operated properly, the pyrolysis of waste may: involve 
minimal pollution and offer a great deal to the conservationist. In 
order to evaluate pyrolysis as a means of treating animal waste, a 
pilot study was undertaken. The waste materials studies were egg 
farm wastes which included chicken feces mixed with feathers, 
wood-shavings used as animal bedding and dead birds and rodents. 
Egg farm waste is a good prospect for pyrolytic treatment because 
egg farms tend to be located near urban areas where storage and 
disposal of odorous wastes may be difficult. On the other hand egg 
farm wastes tend to have a low caloric value and high ash content 
when compared to other agricultural wastes. A black iron, continu- 
ous flow, horizontal destructive distillation device was designed, 
built and operated. The unit handled between 180 to 400 hen/days 
of waste in an 8-hour work day. Mice were used in carcinogenic 
studies to evaluate the potential hazard of the machine's products 
to men and animals. Land application disposal of the char was ex- 
amined during the course of the investigation. The char produced 
by the device was evaluated to establish guidelines for the 
pyrolytic treatment of egg farm waste. The leachates produced 
from the chars were studied to determine the potential water pol- 
lution hazards involved in their handling and storage. Results show 
that in general utilization of the by-products is positive, chemical 
value is preserved, the method is economical, and the health 
hazards are minimal. 24 references. (MCW) 


10215 Thermal and physical properties of Mears, 
D.R.; Singley, M.E.; Ali, G.; Rupp, F. Il. (Rutgers—The State 
Univ., New Brunswick, NJ). pp 515-527 of In Energy, agriculture, 
and waste management. Jewell, W.J. (ed.). Ann Arbor, MI; Ann 
Arbor Science Publishers Inc. (1975). 

From 7. National agricultural waste management con- 
ference; Syracuse, New York, United States of America (USA) 
(16 Apr 1975). 

See CONF-7504109—. 

The paper reports the results of windrow composting of or- 
ganic wastes. The 2 m high and 3 m wide windrows consisted of 
swine wastes, straw, municipal refuse, sewage sludge, and old com- 
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post. Studies undertaken on ootte aspects of the composting 
process and those discussed in this paper are: |) the determination 
of the thermal properties of composting materials and the changes 
in these properties during the composting operation; 2) the deter- 
mination of the particle size distribution of the composting materi- 
al and the changes in this particle size distribution during the com- 
posting operation; 3) the determination of the compressibility of 
the composted material; and 4) the determination of the total 
volume reduction and changes in bulk density of composting 
materials. 20 references. (MCW) 


ENERGY CONVERSION 


REFER ALSO TO CITATION(S) 10199, 12101 


MHD GENERATORS 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 10178 


10216 (ERDA-tr—162) Principal results of scientific research 
done for 1974. 1975. Translation of Vazhneyshiye rezul'tati 
nauchno-issledovatel’skikh rabot, Izdatel’stvo ‘'Nauka’’, Moskva, 
1975. 62p. Dep. NTIS $4.50. 

Excerpts from the 1974 annual report prepared by the 
USSR Institute for High Temperatures and translated by the 
ERDA-FE MHD Division as part of the U.S.—U.S.S.R. Coopera- 
tive Program in MHD Power Generation are presented. The ex- 
cerpts include part of section 2 (investigation of high temperature 
processes, heat and mass transfer, and physical gas-dynamics); all 
of section 3 (development and investigation of new refractory 
materials); and all of section 4 (MHD generators). Research and 
development progress on MHD generators is summarized including 
development of improved MHD channels and electrodes, calcula- 
tional methods for MHD flows, designing MHD power plants, 
aren diagnostics in MHD generators, and gas and steam pre- 

eaters for MHD power plants. (WHK) 


MATERIALS, COMPONENTS, AND AUXILIARIES 


10217 Materials utilization in a direct coal-fired MHD genera- 
tor system. Loeffler, N.L.; Crawford, L.W. (Univ. of Tennessee 
Space Inst., Tullahoma). pp 49-56 of In Energy for the environ- 
ment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. of Chemi- 
cal Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

In the operation of a direct coal-fired MHD power genera- 
tion system, the effects of chemical reactions of slag deposit and 
gas stream constituents with lining materials must be minimized if 
MHD commercial power plants are to become a reality. This paper 
considers on a theoretical basis the degree of variability of selected 
parameters (oxygen and water partial pressures and temperature) 
achievable in the system. In addition, recent experimental results 
naa to slag deposits formed in The University of Tennessee 

pace Institute MHD test device are discussed. 20 references. 


10218 (ERDA-tr—184) Errors of measurement of plasma tem- 
—_ in MHD generator channels. Novosadov, V.B. Oct 1976. 
ranslation of Russian report. 35p. Dep. NTIS $4.00. 

Errors occurring when a generalized reversal method with 
photoelectric recording is employed for plasma temperature mea- 
surement are discussed. In particular, the errors of an automatic 
measurement system operating on the U-25 apparatus and supplied 
to the MARK-6 apparatus are discussed. Also, the effect of focus- 
ing of the optical _ on the error of temperature measurement 
is explained. (WHK) 


DUCT ENGINEERING AND FLUID DYNAMICS 


10219 (N—75-25293) Studies on _ | of > ie J 
teristics of MHD generating chan Kajikawa, T. 
(Electrotechnical Lab. Tokyo (Japan)). Dec 1974. 106p. 
(REPT—749). NTIS $5.25. 

Magnetohydrody ic power generation expected to con- 
tribute to the conservation of energy resources and the protection 
of the environment is experimentally studied. The physical proper- 
ties of the conducting fluid in the MHD power i 
are identified along with its electrical properties. A 
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MHD r generation facility is used in experimental studies on 
the following aspects of magnetohydrodynamic power generation: 
(1) thermodynamic characteristics; (2) nonuniformity effects in 
the generating channel cross-section; (3) effects of the thermal 
boundary layer in front of the electrodes on the er generation; 
and (4) control of — layer by means of lasma injection 
— — electrodes. Results are pooneened. and discussed. 
( ) 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 9340, 9341 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 9339 


THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 


10220 (TE—4203/4217-11-77) ERDA/NASA advanced ther- 
mionic technology program, progress No. 13. (Thermo Elec- 
tron Corp., Waltham, Mass. (USA)). Jul 1976. Contract E(11-1)- 
3156;NAS-3-20302. 25p. Dep. NTIS $3.50. 

Surface studies, including surface chemical analysis, work 
functions, Auger analysis, and ESCA analysis, of various materials 
for use as thermionic emitters and collectors are reported. Plasma 
studies are described, and hot shell development is discussed. Also, 
the development of alloys and alloy/coating combinations as pro- 
tective cover materials for thermionic devices is outlined. (WHK) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 10220 


FUEL CELLS 
REFER ALSO TO CITATION(S) 10199 


DESIGN AND DEVELOPMENT 


10221 (N—75-25296) Study of fuel cell nt with heat 
recovery. Final report, 15 Aug 1974—15 Feb 1975. King, J.M.; 
Grasso, A.P.; Clausi, J.V. (United Aircraft Corp., East Hartford, 
Conn. (USA)). 24 Apr 1975. Contract NAS9-14220. 112p. 
(NASA-CR—141854; FCR—0021). NTIS $5.25. 

It was shown that heat can be recovered from fuel cell 
power plants by replacing the air-cooled heat exchangers in 
present designs with units which transfer the heat to the integrated 
utility system. Energy availability for a 40-kW power plant was stu- 
died and showed that the total usable energy at rated power 
represents 84 percent of the fuel lower heating value. The effects 
of design variables on heat availability proved to be small. Design 
requirements were established for the heat recovery heat exchan- 

ts, including measurement of the characteristics of two can- 
didate fuel cell coolants after exposure to fuel cell operating condi- 
tions. A heat exchanger test program was defined to assess fouling 
and other characteristics of fuel cell heat exchangers needed to 
confirm heat exchanger designs for heat recovery. (GRA) 


10222 (N—75-26496/0ST) Development of advanced fuel cell 

Phase 3. Final report. Handley, L.M.; Meyer, A.P.; Bell, 
W.F. (Pratt and Whitney Aircraft, South Windsor, Conn. (USA)). 
30 Jan 1975. Contract NAS3-15339. 13lp. (NASA-CR—134818; 
PWA—S5201). NTIS $5.75. 

A multiple task research and development program was per- 
formed to improve the weight, life, and performance charac- 
teristics of hydrogen-oxygen alkaline fuel cells for advanced power 
systems. Gradual wetting of the anode structure and subsequent 
long-term performance loss was determined to be caused by 
deposition of a silicon-containing material on the anode. This 
deposit was attributed to degradation of the asbestos matrix, and 
attention was therefore placed on development of a substitute 
matrix of potassium titanate. An 80 percent gold 20 percent 

tinum catalyst cathode was developed which has the same per- 
‘ormance and stability as the standard 90 percent gold - 10 per- 
cent platinum cathode but at half the loading. A hybrid polysul- 
fone/epoxy-glass fiber frame was developed which combines the 
resistance to the cell environment of pure polysulfone with the 
fabricating ease of epoxy-glass fiber laminate. These cell com- 
nts were evaluated in various configurations of full-size cells. 
om in which the baseline engineering model system would 
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be modified to accommodate the requirements of the space tug ap- 
plication are identified. (GRA) 


10223 Pressurized fuel cell a A — aoe pores 
compressor. Bloomfield, D.P. (to United Technologies Corp.). U 
Patent 3,982,962. 28 Sep 1976. Filed date 12 Feb 1975. 12p. 

A fuel cell power plant for producing electricity uses pres- 
surized air and fuel in the cells. A compressor is driven by a tur- 
bine operably connected thereto and provides compressed air to 
the cells. The turbine is driven by a working fluid in a hot, pres- 
surized, vapor state. Energy to convert the working fluid into this 
state is waste energy produced by the power plant, such as stack 
waste heat. In one embodiment the power plant includes a steam 
reforming reactor and a reactor burner. Effluent gases from the 
anode side of the cell are used in the reactor burner. The working 
fluid is water and the turbine is driven by steam which is con- 
densed to the liquid state after passing through the turbine. The 
liquid water is reconverted to steam by passing it into heat 
exchange relationship with the stack and it is then delivered again 
into the turbine. Part of the steam may be used in the steam 
reforming reactor. Preferably the effluent gases from the reactor 
burner and the effluent gases from the cathode side of the cells is 
delivered into an air turbine for generating electrical power in ad- 
dition to the electrical power produced in the fuel cells. 


PERFORMANCE AND TESTING 
REFER ALSO TO CITATION(S) 10222 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 10104 


10224 Fuel cell stack with an integral ejector for reactant gas 
recirculation. Grasso, A.P. (to United Technologies Corp.). US 
Patent 3,982,961. 28 Sep 1976. Filed date 2 May 1975. 8p. 

A stack of fuel cells operating on gaseous reactants includes 
an ejector in integral heat exchange relationship with the stack for 
recirculating one of the reactant gases through the cells of the 
stack. The recirculating reactant is continuously heated by waste 
heat from the cells as it recirculates thereby preventing condensa- 
tion of water from the recirculating reactant gas and thereby main- 
taining the dew point constant from the time the reactant gas 
leaves the cells until it is mixed with fresh reactant in the ejector. 
The fresh reactant gas is preheated prior to being introduced to 
the ejector so that there is no condensation throughout the entire 
loop. The recirculation rate relative to the amount of fresh reac- 
tant can be controlled to regulate the dew point at the entrance to 
the cells to best advantage. By this invention flooding of the elec- 
trodes or drying of the electrodes does not occur. 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


REFER ALSO TO CITATION(S) 10221, 10639 


PHOTOVOLTAIC CONVERTERS 
REFER ALSO TO CITATION(S) 9473, 9615 


RANKINE 
REFER ALSO TO CITATION(S) 9337 


ELECTROMECHANICAL CONVERTERS 


10225 (PB—243871/1ST) Superconductors _in 
synchronous nes. Final . Smith, J.L. (Massachusetts 
Inst. of Tech., Cambridge (USA). School of Engineering). Jun 
1975. 168p. NTIS $6.25. 

The focus of the work is the application of superconductors 
in the rotating field a of large synchronous machines for 
power system applications. The objectives of the program were to 
establish a sound base for this technology, to demonstrate its 
case, and to encourage the involvement of equipment manu- 
acturers. In the course of the program, two experimental super- 
conducting alternators were built and tested. Extensive analysis 
and exploratory design work was performed. Administrative data, 
descriptions of experiments, discussion of analysis, machine design 
philosophy, and a summary of continuing work are given. Eighty- 
six reports and papers are reviewed and referenced for complete 
technical detail. The significant conclusion is that it is possible to 
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construct turboalternators and synchronous condensers which offer 
significant advantages over conventional machines. 


SUPERCONDUCTING GENERATORS 


10226 Supercond with grooved spacing elements. 
Ulke, A. (to Westinghouse Electric Corp.). US Patent 3,983,427. 
28 Sep 1976. Filed date 14 May 1975. 8p. 

A spacing element is disposed between adjacent conductor 
layers of a coil to permit passage of a cooling fluid therethrough. 
The spacing element comprises rib portions which engage and 
space apart confronting surfaces of conductor turns of next ad- 
jacent layers and non-contacting portions which in combination 
with the confronting surfaces of the conductors define a plurality 
of channels to permit passage of the cooling fluid through the coil. 
Each channel has an inlet port to receive the cooling fluid and an 
outlet port to discharge the cooling fluid after it has passed 
through the coil. 


SUPERCONDUCTING MOTORS 
REFER ALSO TO CITATION(S) 10226 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 10157, 10168 


(PB—243428) State of California Science and Technolo- 
gy Program. Volume I. Overview and summary report. Final re- 
port, Apr 1972—Sep 1974. Davis, A.E. (California State Office of 
Science and Technology, Sacramento (USA)). Dec 1974. 85p. 
NTIS $4.75. 

A description is given of the activities undertaken by the 
California Office of Science and Technology over a two year 
period. A National Science Foundation planning grant was 
awarded to help the office (1) determine the nature and extent of 
California's research activities and needs, (2) begin building new 
institutional arrangements to improve research utilization, and (3) 
identify and examine long-range options to improve the delivery of 
science and technology to state government. To accomplish these 
goals the office conducted surveys of state department research ex- 
penditures and the attitudes of their officials toward research 
utilization; studied University of California research and its rela- 
tionship to state government; worked with Federal laboratories and 
R and D centers; coordinated technology transfer projects; and ex- 
plored potential science and technology application with represen- 
tatives of all levels of government and the research community. 


10228 (PB—243429) State of California Science and Technolo- 
Volume II. Final report. Final report, Apr 1972—Sep 
1974. Davis, A.E. (California State Office of Science and 
Technology, Sacramento (USA)). Dec 1974. 514p. NTIS $12.25. 
A more detailed final report is given, and separate chapters 
are devoted to the questions of state research activities; informa- 
tion exchange systems; University of California research and state 
government Federal !aboratories and R and D centers; and energy 
research and development. 


BUILDINGS 


REFER ALSO TO CITATION(S) 8897, 9519, 9532, 9627, 10111, 
10112, 10156, 10246, 10287 


10229 Energy conserving thermostatic control. Schalow, R.D.; 
Link, J.T. (to Ener, Corp.). US Patent 3,964,677. 22 Jun 
1976. Filed date 17 Apr 1975. 2p. 

An energy conserving thermostatic control for use with 
heating and/or air conditioning systems is described. The control 
includes solid state circuitry for automatically controlling or regu- 
lating the temperature of an area at at least two different selected 
temperatures at selected times and for selected periods. The con- 
trol is compatible with conventional — air condition- 
ing systems and in most instances can installed therewith 
without modification or rewiring of the system. 


10230 Energy conservation system. Sacks, B. (to Patco Inc.). 

US Patent 3,980,127. 14 Sep 1976. Filed date 6 May 1974. 6p. 
Rooms of a building are provided with an air distributin 

ceiling and plenum chambers installed above the rooms. Treated 





MAR.15, 1977 


air is pumped to the plenum chambers where it passes through the 
ventilating ceiling to heat or cool an enclosed area below. A recir- 
culation system permits withdrawal of all of the treated air from 
the enclosed area. The withdrawn air is recirculated after mixing 
with freshly treated air. The air is treated by ing a portion 
thereof over a heating or cooling coil while the remainder 

the coil. The mixture of treated and air is pumped at a high 
rate into the plenum chambers where a static pressure such as | 
inch of water exists. 


10231 (ERDA-tr—165, pp 23-30) Increasing heating needs: 
luxury or . Rouvel, L. (Technical Univ., Munich). Oct 
1976. Translated from Brennst.-Waerme-Kraft; 25: 299-301( 1973). 

In Selected papers from Brennstoff-Waerme-Kraft on practi- 
cal energy matters. FFE reports No. 2, June 1973. 

Room heating occupies a major portion of the total energy 
conversion in the FRG, and co’ uently significantly determines 
its future development. The rates of increase can be limited to the 
required measure by suitably choosing construction methods and 
plant technology. But only by changing evaluation norms can the 
technical possibilities also be implemented economically. 


10232 (ERDA-tr—166, pp 6-13) Construction design 
fluential factor in space - Rouvel, L. (Technical Univ., 
Munich). Oct 1976. Translated from Brennst.-Waerme-Kraft; 27: 
328-331(1975). 

In Selected papers from Brennstoff-Waerme-Kraft on practi- 
cal energy matters. FFE reports No. 3, September 1975. 

By setting up the energy balances for individual construc- 
tion elements and for the complete constructed unit, it is shown 
that only an overall consideration can make possible optimization 
of space conditioning, energy need, and costs, which takes into ac- 
count all the seasons. In particular, it becomes clear that windows 
are not only a source of loss but also collectors for solar energy. 


as an in- 


RESIDENTIAL 
REFER ALSO TO CITATION(S) {0250 


10233 (ERDA-tr—166, pp 23-31) Energy consumption in a 
area. Geiger, B. (Technical Univ., Munich). Oct 1976. 
Translated from Brennst.-Waerme-Kraft; 27: 352-355( 1975). 

In Selected papers from Brennstoff-Waerme-Kraft on practi- 
cal energy matters. FFE reports No. 3, September 1975. 

In the area of domestic consumption, small consumption, 
and traffic, reliable data concerning the energy structure are 
generally not available. For the Munich accounting area, the rela- 
tionships between energy consumption and the indicators which 
characterize it have been worked out on a sector basis. For the 
household area it is shown that the increase of domestic energy 
consumption can be explained by changes in living areas, heating 
type, and heating habits. 


TRANSPORTATION AND PROPULSION 


REFER ALSO TO.CITATION(S) 10160, 10187, 10275 


10234 (ERDA-tr— 166, P 41-47) Energy-related 


behavior of vehicles. Rudolph, M. (Research Center for Energy 
Economy, Munich). Oct 1976. Translated from Brennst.-Waerme- 
Kraft; 27: 358-360( 1975). 

In Selected papers from Brennstoff-Waerme-Kraft on practi- 
cal energy matters. FFE No. 3, September 1975. 

effective quantities that need to be considered for the 

specific energy consumption of vehicles for land and air transpor- 
tation systems are illustrated by means of several examples. It is 
shown, among other things, that consideration of nonstationary 
driving conditions is indispensable to represent real traffic events. 
The extent to which specific energy consumption values can vary 
as a function of equipment will be made clear through the example 
of different means for local traffic. 


AIR AND AEROSPACE 
REFER ALSO TO CITATION(S) 10282 


RAILWAY 
REFER ALSO TO CITATION(S) 10254, 10276 


SEA AND WATER 


10235 (COM—75-11115) Marine gas turbine applications 
manual. Volume. II. Ship-heavy-duty gas turbine propulsion systems 
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integration. Final report on Task 8 (volume B). Kaplan, S.M. 
(General Electric Co., Schenectady, N.Y. (USA). Gas Turbine 
— Div.). | Jun 1975. Contract MA-0-35510. 133p. NTIS 

See also Volume I dated | Apr 1975, COM—75-10754. 

A description is given of part of the work performed within 
Task 8 Marine System Engineering and Analysis of the Heavy- 
Duty Gas Turbine Development Program, or MARAD Project. 
The MARAD Project is an integrated effort to develop the heavy- 
duty gas turbine as an alternate competitive form of marine power 
generation. Gas turbine installation and checkout, operational re- 
liability and availability manning and skill levels, maintenance, and 
typical marine gas turbine installations and total machinery space 
arrangements are covered. 


INDUSTRY 


REFER ALSO TO CITATION(S) 10114, 10115, 10116, 10117, 
10155, 10156, 10158, 10189, 10190, 10194, 10195, 10196, 
10197, 10198, 10200, 10202, 10203, 10204, 10208, 10212, 
10213, 10214 


10236 (PB—243611) Potential for energy conservation in nine 
selected industries. The data base. (Gordian Associates, Inc., New 
York (USA)). Jun 1974. Contract DI-14-01-0001-1842. 529p. 
NTIS $12.50. 

Basic data are given on energy consumption in industry, and 
opportunities for energy conservation are discussed. The industries 
discussed are: petroleum refining, copper, aluminum, steel, paper, 
plastics, cement, synthetic rubber, and glass. 


10237 (PB—243612) Potential for energy conservation in nine 
selected industries. The data base. Volume 1. Selected plastics. 
(Gordian Associates, Inc., New York (USA)). Jun 1974. Contract 
DI-14-01-0001-1842. 149p. NTIS $5.75. 

Energy consumption data are discussed for the production 
sequences that result in the output of the following thermoplastic 
resins: low density polyethylene, high density polyethylene, 
polystyrene, and polyvinyl chloride. Other production information 
included are: natural gas liquids, availability of hydrocarbon raw 
materials, shifts in sources of raw materials, and potential for 
material substitution. 


10238 (PB—243613) Potential for energy conservation in nine 
selected industries. The data base. Volume 2. Petroleum refining. 
(Gordian Associates, Inc., New York (USA)). Jun 1974. Contract 
DI-14-01-0001-1842. 390p. NTIS $10.25. 

A report is given of: methods of separation of crude oil into 
its constituent parts and conversion of intermediate materials into 
more valuable products to meet market demands; energy consump- 
tion and yield data; description of a typical refinery system in 
terms of material and energy balances; historical trends in 
processing technology; and various potentials for energy conserva- 
tion in the refining process. 


10239 (PB—243615) Potential for energy conservation in nine 
selected industries. The data base. Volume 4. Copper. (Gordian As- 
sociates, Inc., New York (USA)). Jun 1974. Contract DI-14-01- 
0001-1842. 124p. NTIS $5.25. 

A report is given on the processes used and the energy con- 
sumed in the production of refined primary copper. The traditional 
methods of copper production, mining and ore preparation, smelt- 
ing, and refining, are described. Data related to material and ener- 
gy consumption and ancillary process (such as limestone mining) 
are also covered, as is discussion of a number of new develop- 
ments in the copper production process. Included are develop- 
ments in the following areas: smelting techniques, copper refining, 
hydrometallurgical processes, and secondary copper. 


10240 (PB—243616) Potential for energy conservation in nine 
selected industries. The data base. Volume 5. Aluminum. (Gordian 
Associates, Inc., New York (USA)). Jun 1974. Contract DI-14-01- 
0001-1842. 128p. NTIS $5.75. 

A report is given on the materials balances and energy con- 
sumption data for the production sequence resulting in the output 
of eee | aluminum ingots. The ingot are formed by casting the 
naee uminum obtained from smelting are suitable for sub- 
sequent fabrication of products. Production of primary aluminum 
ingots is described, including mining of bauxite, refining bauxite 
into alumina, and smelting alumina into aluminum. Other data 
cover production of soda ash, lime, petroleum coke, cryolite and 
a and caustic; energy requirements and consumption and 
the effect of raw materials imports. 
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industries. The data base. Volume 6. Steel. (Gordian As- 
sociates, Inc., New York (USA)). Jun 1974. Contract DI-14-01- 
0001-1842. 144p. NTIS $5.75. 

Energy consumption data for the production sequence that 
results in the output of raw steel are given, including ingots, steel 
castings and strand or pressure cast blooms, billits, slabs, and other 
product forms. Material descriptions include mining of ore, smelt- 
ing iron ore into pig iron, coke production, semifinishing of steel, 
oxygen production, and production of fluxes. Other items included 
are depletion of high grade U.S. ores, decreasing ration of coke to 
pig — shifts in steel furnace technology, and new technology 


10241 (PB—243617) Potential for energy conservation in nine 
selected 


(PB—243619) Potential for energy conservation in nine 
selected industries. The data base. Volume 8. Selected paper 
products. (Gordian Associates, Inc., New York (USA)). Jun 1974. 
Contract DI-14-01-0001-1842. 161p. NTIS $6.25. 

A report is given on energy consumption for four major 
paper and paperboard products: newsprint, writing paper 
(chemical); corrugated containers; and folding boxboard. Descrip- 
tions include harvesting of roundwood and chip acquisition, wood 
preparation, pulping, pulp bleaching, paper and paperboard 
production, converting, ancillary materials, and energy consump- 
tion for overall production sequences. 


10243 (PB—244097) Potential for conservation in the 

steel industry. Final (Battelle Columbus Labs., Ohio 

ae 30 May 1975. Contract FEA-C-04-51874-00. 362p. NTIS 
10.00. 

A detailed examination is given of both existing and new 
technologies in steelmaking that offer significant opportunities for 
energy conservation in the next five years, including the increased 
use of continuous casting, better utilization of by-product fuel 
gases, and improved process design and control in order to 
minimize the need for reheating of steel. 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 10193 


10244 (ERDA-tr—166, pp 32-40) Structure analyses in indus- 
trial energy needs. Ebersbach, K.F. (Research Center for Energy 
Economy, Munich). Oct 1976. Translated from Brennst.-Waerme- 
Kraft; 27: 355-357( 1975). 

In Selected papers from Brennstoff-Waerme-Kraft on practi- 
cal energy matters. FFE reports No. 3, September 1975. 

If correlations between energy consumption and indusfrial 
production are based on statistical data, they do not in general 
reproduce the actual connection between these two quantities. The 
effects of technological changes and of external temperature rhust 
also be quantified. The determination of efficiencies presupposes 
detailed analyses of the specific operating courses. Such analyses 
are indispensable for meaningful efficiency measures. 


EQUIPMENT AND PROCESSES 


REFER ALSO TO CITATION(S) 9335, 10159, 10205, 10206, 
10207, 10370 


10245 Electrostatic filter. Alskog, M. (to Aktiebolaget Lectro- 
static). US Patent 3,979,189. 7 Sep 1976. Priority date 13 Feb 
1974, Sweden. 4p. 

An electrostatic filter for separating particles suspended in 
air is described and has an electrically conducting elongate separa- 
tion tube and an elongate electrode within the tube connected to a 
high-voltage direct current source to produce an electric charge 
current from the electrode to the tube. The tube has air-inlet 
openings distributed over the surface thereof and is covered with a 
layer of air-permeable material. The layer of air-permeable materi- 
al is dimensioned and said air-inlet openings are dimensioned and 
spaced over the surface of the Ly pee tube to provide an air re- 
sistance such that substantially the same pressure drop of the air 
passing through the layer and the air-inlet openings to the interior 
of the separation tube along the whole length of the separation 
tube covered by the layer is created. 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 9432, 9627 


10246 (NTIS/PS—76/0277) Waste heat utilization. Volume I. 
1970— 1974 (citations from the Index data base). Re- 
port for 1970— 1974. Hundemann, A.S. (National Technical Infor- 
Ror Service, Springfield, Va. (USA)). Apr 1976. 184p. NTIS 
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See also NTIS/PS—76/0276. 

Waste heat recovery from industrial processes, electric 
power plants, buildings, and incineration is covered, with emphasis 
on energy conservation in industrial plants. Included are studies of 
waste heat boilers and the use of waste heat for irrigation, sewage 
treatment, odor control, desalination, and heating. (Contains 179 
abstracts ). 


10247 Device for waste heat recovery and sand removal in the 
Bayer process. Sato, C.; Yamada, Y.; Takenaka, Y. (to Showa 
Denki Kabushiki Kaisha). US Patent 3,966,537. 29 Jun 1976. Pri- 
ority date 3 Oct 1974, Japan. 6p. 

A method is described for bringing the overflow from a 
multistage red mud thickener in the Bayer process for manufactur- 
ing alumina into counterflow contact with the steam generated in 
consequence of the flashing of bauxite-dissolved slurry so as to ef- 
fect exchange of heat between them, separating and removing sand 
from the slurry by regulating the rate at which the slurry is 
discharged from the bottom of the column, and circulating the 
heated overflow and using it as the wash water in the former stage 
of a thickener. All of the operations are performed in one and the 
same column; and a device is provided with inlet and outlet pipes 
for the overflow, an overflow type condenser, inlet and outlet 
pipes for the slurry, and a pipe for the removal of sand so as to ef- 
fect the operations of the said method wholly in one and the same 
column. 


10248 Incinerator and heat exchanger structure therefor. Phil- 
lips, W.A. (to Granco Equipment, Inc.). US Patent 3,978,913. 7 
Sep 1976. Filed date 24 Sep 1973. 8p. 

A heat exchanger and mounting structure for use in connec- 
tion with incinerators are described. The heat exchanger is formed 
of a ceramic wheel with a central core and an annular portion with 
gas passages extending axially therethrough. The ceramic wheel is 
mounted at the central core with a mounting means which com- 
prises first and second wedge members in abutting relationship 
with opposite sides of the core. Means bias the wedge members 
towards each other so that the core is resiliently held substantially 
under compression between the two wedge members to eliminate 
tension stresses on the ceramic wheel due to thermal expansion 
differences between the ceramic wheel and the mounting structure 
therefor. The mounting structure includes a first shaft secured to 
the first wedge member and a second shaft, tubular in shape and 
concentrically mounted on the first shaft, the second shaft being 
secured to the second wedge member. The shafts are supported on 
the cool side of the heat exchanger wheel by a pair of bearings. 
Cooling air is circulated through the interior of both of the shafts 
and through the bearings to keep the mounting shafts and the 
bearings as cool as possible. 


10249 Rotary ceramic heat exchanger . Phillips, W.A. 
(to Granco Equipment, Inc.). US Patent 3,978,914. 7 Sep 1976. 
Filed date 9 May 1975. 8p. 

A heat exchanger and mounting structure for use in connec- 

tion with incinerators are described. The heat exchanger is formed 
of a ceramic wheel with a central core and an annular portion with 
gas extending axially therethrough. The ceramic wheel is 
mounted at the central core with a mounting means which com- 
prises first and second wedge members in abutting relationship 
with opposite sides of the core. Means bias the wedge members 
towards each other so that the core is resiliently held under com- 
pression between the two wedge members to eliminate tension 
stresses on the ceramic wheel due to thermal expansion differences 
between the ceramic wheel and the mounting structure therefor. 
The mounting structure includes a first shaft secured to the first 
wedge member and a second shaft, tubular in shape and concentri- 
cally mounted on the first shaft, the second shaft being secured to 
the second wedge member. The shafts are supported on the cool 
side of the heat exchanger wheel by a pair of bearings. Cooling air 
is circulated through the interior of both of the shafts and through 
the bearings to keep the mounting shafts and the bearings as cool 
as possible. 
10250 (ERDA-tr—165, pp 14-22) Emergy recovery between 
idea and reality. Ebersbach, K.F. (Research Center for Energy 
Economy, Munich). Oct 1976. Translated from Brennst.-Waerme- 
Kraft; 25: 295-298( 1973). 

In Selected papers from Brennstoff-Waerme-Kraft on practi- 
cal energy matters. reports No. 2, June 1973. 

The reasons for energy recovery and the criteria for evaluat- 
ing measures of waste heat utilization are explored. A concept for 
evaluating various waste heats which arise is introduced through 
the example of a brewery. 


RECYCLING 
REFER ALSO TO CITATION(S) 9419, 10247, 10255 
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10251 Gas washer and liquid treatment system. Schinner, E.N. 
(to Merck and Co., Inc.). US Patent 3,963,464. 15 Jun 1976. Filed 
date 6 Mar 1974. 8p. 

An injector type spray cooling system is described having a 
cooled water recovery sump in which water is directed through a 
strainer slanted with its upper edge upstream so that a self-cleaning 
action is produced. 


10252 Water recycle treatment system for use in metal 
processing. Hewitt, D.E.; Dando, T.J. (to Data General Corp.). US 
Patent 3,973,987. 10 Aug 1976. Filed date 18 Mar 1974. 6p. 

A water recycle treatment system is described comprisin, 
two main treatment sub-systems for treatment of contamina’ 
water from a plurality of concentrated solutions and rinse baths to 
separate out the impurities therein. A first sub-system treats less 
concentrated solutions used for the rinse baths by channeling the 
flow therefrom to a first neutralizing tank which provides for pH 
control to produce a mixed output solution having a substantially 
constant pH factor, which is filtered to remove gross particles, the 
filtered solution being cooled in a holding tank and passed through 
a reverse osmosis process and carbon bed to produce clean water. 
The second sub-system treats highly concentrated solutions ob- 
tained from a plurality of chemical processes, mixes them in a 
second neutralizing tank which is utilized to produce a substan- 
tially constant pH output, which is fed to an evaporator to 
precipitate the metals and salts in sludge and also forms a water 
vapor output. The reverse osmosis waste is fed back into the 
second neutralizing tank and processed as noted above. 


ELECTRIC POWER 
REFER ALSO TO CITATION(S) 9617 


10253 (ERDA-tr—166, pp 14-22) Structures of urban power 
consumption. Mueller, P. (Technical Univ., Munich). Oct 1976. 
Translated from Brennst.-Waerme-Kraft; 27: 33 1-334( 1975). 

In Selected papers from Brennstoff-Waerme-Kraft on practi- 
cal energy matters. FFE reports No. 3, September 1975. 

Long-term need planning is indispensable for an economical 
and reliable power supply. Structural characteristic figures for 
several consumer groups are derived, by means of which conclu- 
sions can be drawn concerning the local distribution of electrical 
energy and power needs. The reasons why changes are necessary 
in the developments of the past can be found in this way. In part, 
trends appear which run counter to previous considerations. 


TRANSPORTATION 


10254 Electricity for twentieth century transportation. 
Ecklund, E.E. (Energy Research and Development Administration, 
Washington, DC). 18.1-18.31 of In Frontiers of power 
technology conference. Stillwater, OK; Oklahoma State Univ. 
(1975). 

From Conference on frontiers of power technology; Still- 
water, Oklahoma, USA (1 Oct 1975). 

See CONF-751042—. 

The questionable availability in the near future of petroleum 
and of liquid synthetic fuels from non-petroleum resources dictates 
serious consideration of increased use in the U. S. transportation 
system of electric power generated from non-petroleum resources. 
The feasibility of developing electric cars and of electrifying rail- 
ways, and the financial, economic, and technical problems of these 
developments are discussed. It is concluded that railway electrifica- 
tion is practical and viable and should be undertaken, and that the 
development and use of electric cars should be fostered in spite of 
the likelihood that free market conditions will impede the in- 
troduction and use of electric cars. (LCL) 


INDUSTRY 
REFER ALSO TO CITATION(S) 10193 


WASTE MANAGEMENT 


REFER ALSO TO CITATION(S) 8978, 8979, 9037, 9352, 9367, 
9369, 9390, 9391, 9392, 9394, 9400, 9403, 9406, 9407, 9408, 
9411, 9427, 9428, 9500, 9501, 9502, 9503, 9504, 9505, 9506, 
9507, 10121, 10137, 10138, 10139, 10186, 10191, 10192, 10194, 
10210, 10214, 10215, 10252, 11080, 11111, 11112, 11113, 11205 


10255 (PB—243628/5ST) Converting stainless steel furnace 
flue dusts and wastes to a recyclable alloy. of investigations. 


ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 1061 


Powell, H.E.; Dressel, W.M.; Soot, R.L. (Bureau of Mines, 
Reno, Nev. (USA). Reno Metallurgy Research Center). Jun 1975. 
30p. (BM-RI—8039). NTIS $3.75. 

Over 5 million pounds of nickel, and 90 thousand pounds of 
pace tons to are lost annually in the dusts generated in the 
production of stainless steels. Losses of these metals in the form of 
mill scale and grinding swarfs may be double the dust losses. A 
— is described for recovering these and other metals in the 
orm of an alloy steel suitable for recycling. Zinc and lead, when 
present in the wastes, are recovered as byproducts in the form of 
oxide fumes. The laboratory scale process (10-to 25-pound 
charges) recovers up to 95% of the chromium, 100% of the nickel, 
and 100% of the iron as an alloy containing from 10 to 20% 
chromium, 6 to 12% nickel, and 55 to 65% iron together with 
lesser amounts of molybdenum and manganese, and essentially free 
of zinc, lead, and sulfur. The zinc-lead fume contains about 40% 
zinc and 20% lead and represents essentially all of these metals 
contained in the wastes. 


10256 Resource recovery from municipal wastes: a review and 
analy.is of existing and . Bendersky, D.; Park, 
W.R.; Shannon, L.J.; Franklin, W.E. (Midwest Research Inst., Kan- 
sas City, MO). pp 357-379 of In Pollution: engineering and scien- 
tific solutions. Barrekette, E.S. (ed.). New York; Plenum Publish- 
ing Corp. (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

Of the various resource recovery concepts investigated, 
three appear to be economically attractive—fuel recovery, com- 
prehensive materials recovery and pyrolysis. Each of these systems 
can recover marketable products of sufficient value to substantially 
reduce a municipality's net solid waste disposal cost, compared 
with conventional incineration. None of the systems examined, 
though, can be expected to generate a profit for the plant's opera- 
tor; the best that can be expected is to minimize the over-all costs 
of solid waste disposal. The primary obstacle to economic success 
of any resource recovery system lies in the marketability of the 
recovered products; without markets firmly established it is con- 
sidered high-risk investment. 


10257 Recycling: fundamentals and concepts. Bundi, U.; 
Wasmer, H.R. (Swiss Federal Inst. of Tech., Duebendorf). pp 28- 
33 of In Conversion of refuse to energy. Piscataway, NJ; Inst. of 
Electrical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The purpose of this paper is twofold: to point out the im- 
portance and possibilities of recycling within a broader context, 
and to outline a concept which can serve as a basis for decision- 
making in implementing recycling programs. Procedure includes 
the following steps: exploring the basic systems elements that in- 
fluence recycling and, conversely, that are influenced by it; draw- 
ing correlations between recycling and these systems elements; in- 
tegrating the systems elements and correlations in an encompassing 
system; and presenting and analyzing case studies. 


10258 Mathematical model for technical . Ginsburg, 
T. (Eidgenoessische Technische Hochschule, Zurich). pp 34-40 of 
In Conversion of refuse to energy. Piscataway, NJ; Inst. of Electri- 
cal and Electronic Engineers, Inc. ( 1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

A cost/benefit analysis is made of recycling using the two 
basic parameters of material balance and energy balance. A nu- 
merical example is given of the calculation of the energy function. 
Possible improvements to the model are suggested. (JSR) 


10259 Energy limits to technical recycling. Davis, J.S. 
(Eidgenoessische Technische Hochschule, Zurich). pp 41-47 of In 
Conversion of refuse to energy. Piscataway, NJ; Inst. of Electrical 
and Electronic Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The approaching depletion of our metal resources and the 
limited availability of energy demand a unified approach which al- 
lows the optimal conservation of both. The present production 
system, however, functions in a way preventing optimal material 
conservation and recycling. The analysis of the system dynamics 
based on the cost-benefit model leads to suggestions for the 
reduced rate of resource consumption and increased recovery. 


10260 Saving of by recycling of refuse. Dubach, P. 
(ETH, Wetzikon, Switzerland). pp 48-55 of In Conversion of 
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refuse to energy. Piscataway, NJ; Inst. of Electrical and Electronic 
Engineers, Inc. (1975). (In German) 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

On the basis of continuing studies, it was shown that for the 
four materials (glass, scrap cars, aluminum, and waste paper) the 
collection and processing procedures has a net positive energy with 
differentiated consideration of the two processes. A theoretical 
collection model indicated briefly the difficulty and showed the 
necessity of accurate data acquisition and the construction of an 
optimization model for waste management. The material and ener- 
gy balance for the four materjals studied are tabulated and the 
tabulations show that more than two billion kWh can be saved, 
principally from the recirculation of aluminum scrap. 


10261 Development of refuse to energy systems: the institu- 
tional issues. Lewis, S.G. (MITRE Corp., Bedford, MA). pp 67-72 
of In Conversion of refuse to energy. Piscataway, NJ; Inst. of Elec- 
trical and Electronic Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

This paper discusses the institutional issues involved in 
defining and creating refuse-disposal regions; selecting industry and 
technology; and negotiating long-term agreements for refuse-to- 
energy systems. Key examples are drawn from MITRE Corporation 
experiences. 


10262 Disposal and recycling of plastics waste in Japan. 
Aoyagi, T. (Plastic Waste Management Inst., Tokyo). pp 79-84 of 
In Conversion of refuse to energy. Piscataway, NJ; Inst. of Electri- 
cal and Electronic Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Because of the problems created by the disposal and in- 
cineration of plastics, the Plastic Waste Management Institute was 
organized to begin R and D studies in the disposal and recycling of 
plastic wastes. The results of studies made on the generation of 
plastic wastes in household refuse, the recycling of plastics to 
produce reusable plastic pellets or new molded products, and 
pyrolysis to produce fuel oil or gas are briefly summarized. (JSR) 


10263 Impact of British legislation upon disposal of waste. 
Simeons, C. (Charles Simeons Luton, Bedfordshire, Eng.). pp 125- 
129 of In Conversion of refuse to energy. Piscataway, NJ; Inst. of 
Electrical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The provisions of the two measures affecting waste disposal, 
the Control of Pollution Act 1974 and the Health and Safety at 
Work Act 1974, are summarized and their defects indicated. The 
effect of the economic situation on the implementation of these 
acts and as an incentive for British industry to initiate more in- 
plant recovery is discussed. The nature of the waste available and 
the necessity of finding economic, environmentally acceptable 
disposal methods, probably with heat recovery from incineration, 
are considered. (JSR) 


10264 U.S. EPA waste-to-energy strategy. Hickman, H.L. Jr.; 
Lowe, R.A. pp 136-142 of In Conversion of refuse to energy. 
—— NJ; Inst. of Electrical and Electronic Engineers, Inc. 
(1 ). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

This paper summarizes the current solid management strate- 
gy of the U. S. Environmental Protection Agency with particular 
emphasis on the waste-to-energy portion of that strategy. As an in- 
troduction and to place the U. S. Federal solid waste 2g t 
role in perspective with the total solid-waste management effort in 
the United States, current solid-waste management authorities and 
practices are reviewed briefly. 


10265 Energy recovery in the United States: status of imple- 
mentations. Humber, N. pp 143-148 of In Conversion of refuse to 
energy. Piscataway, NJ; Inst. of Electrical and Electronic En- 
gineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Advancing fuel costs have created in the past three or four 
years an interest in producing energy from municipal wastes, either 
as a gaseous, liquid, or solid fuel or by the generation of steam or 
electricity. The factors affecting implementation of plants for ener- 
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recovery (primarily marketing of the product and financing) are 
To cused. UR) 


10266 Energy recovery from wastes in Canada. McQueen, H.J. 
(Concordia Univ., Montreal). pp 149-156 of In Conversion of 
refuse to energy. Piscataway, NE Inst. of Electrical and Electronic 
Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

From a survey of the total quantity of municipal wastes 
produced in Canada, an analysis is made of the potential energy to 
be recovered. The technology currently deployed or under 
development in Canada is described. The influences of government 
legislation and of projected shortages in domestic supply of tradi- 
tional fuels are considered. 


10267 Choice between reclamation and the recovery of energy 
from refuse. Thomas, G.A.; Holmes, J.R. (South Yorkshire County 
Council, York, Eng.). pp 164-172 of In Conversion of refuse to 
energy. Piscataway, NJ; Inst. of Electrical and Electronic En- 
gineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Economic and social consequences of waste-disposal recla- 
mation and energy-recovery problems faced by waste disposal 
authorities in an industrial county in the North of England are ex- 
amined. 


10268 Energy conversion in New York. Low, R.A. 
(Environmental Protection Administration, New York). pp 250- 
255 of In Conversion of refuse to energy. Piscataway, NJ; Inst. of 
Electrical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

This paper highlights the market prospects for refuse- 
derived energy in New York City, energy recovery projects under 
way, and future plans for New York's overall energy recovery pro- 
gram. 


10269 Comparative evaluation of pyrolysis processes. Thome- 
Kozmiensky, K.J. (Technische Univ., Berlin). pp 320-324 of In 
Conversion of refuse to energy. Piscataway, NJ; Inst. of Electrical 
and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

New thermal waste processing methods are being 
developed: pyrolytic methods in the absence of air, pyrolytic par- 
tial combustion methods with air deficiency, melting, and combina- 
tions of these. They vary from each other by different levels of 
development, feed material, pre-processing necessary, reactor con- 
figuration, heat needed, material flow, process temperature, usable 
products and residua, post-processing, and economy. The primary 
methods are tabulated and comparative generalizations are made 
with respect to types of methods. (JSR) 


16270 Resource recovery from m 
selective pulverizing . Ito, K.; Hirayama, Y. (Ebara Mfg. Co., 
Fujisawa, Japan). pp 354-359 of In Conversion of refuse to energy. 
rtm aa NJ; Inst. of Electrical and Electronic Engineers, Inc. 
(1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

A semi-wet pulverizing system which optimizes recovery of 
comparatively high-quality paper, and garbage free plastics and 
metals is described. The residue from the materials recovery can 
be used for composting without additional treatment. It can also be 
used in fluidized-bed pyrolysis to produce a fuel gas of about 460 
Btu/ft®. (JSR) 


10271 Research program for profitable utilization of incinera- 
tor residue from municipal refuse. Lauer, K.R.; Leliaert, R.M. Sr. 
(Univ. of Notre Dame, IN). pp 360-365 of In Conversion of refuse 
to energy. Piscataway, NJ; Inst. of Electrical and Electronic En- 
gineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The residue remaining from the incineration of municipal 
refuse is being evaluated as a potential te source. The 
results of ASTM acceptance tests indicate potential as subbase and 
base course material and aggregate for portland cement and 
asphaltic concrete. CBR values of 60 have been attained when the 


refuse by semi-wet 
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material is compacted at optimum moisture content. Portland ce- 
ment concrete strengths in the order of 2750 bar are possible. Al- 
kali-aggregate reactions cause expansion but it appears as if it can 
be controlled. An mix merine quality criteria was 
designed. on the basis of the Marshall 


= Economic and financing model for solid 
ms, W.C. 


waste management/resource recovery projects. Stephe 
(Wheelabrator-Frye Inc., Basking Ridge, NJ); Simon, R.I. pp 422- 
427 of In Conversion of refuse to energy. Piscataway, NJ; Inst. of 
Electrical and Electronic Engineers, Inc. (1975). 
From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 
See CONF-751188—. 
aie me presents a framework to assist in a the 
financing feasibility of proposed Solid Waste 
Management/Resource Recovery projects. In addition, it reviews 
inancing plan which has been successfully utilized by 
Wheelabrator-Frye Inc. for the public sale of tax-exempt bonds for 
on largest privately owned system in the United States. The model 
to serve as a first step in the analysis of a proposed 
project. It can be adapted to computerized form which is useful in 
testing the sensitivity of the economic data to changes of input 
variables. An example of the application of this computer program 
is reviewed. 


10273 Ontario resource recovery program. Chisamore, G.C. 
(Ministry of the Environment, Toronto); Higgin, R.M.R. pp 482- 
487 of In Conversion of refuse to energy. Piscataway, NJ; Inst. of 
Electrical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Adopting a systems approach to the recovery of energy and 
materials from solid waste, Ontario's program includes a 200 met- 
ric tpd Experimental Plant, a 500 tpd ‘’Watts from Waste’’ 
demonstration project, and six '’front-end,’’ reclamation plants. 


10274 Example of good waste management in the 
plastic/chemical industry. Ellenberger, H.U. (OFAG, Zurich). pp 
550-554 of In Conversion of refuse to energy. Piscataway, NJ; Inst. 
of Electrical and Electronic Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

In the production of caprolactam, many waste by-products 
are formed. An outline is given of the management of these wastes 
for product recovery, production of a commercial fertilizer, and 
generation of process steam by combustion of the remaining 
wastes. The economics of such a waste management system are in- 
dicated. The system is based on the principal that wastes should be 
— ted as raw materials to be converted into useful form. 
(JSR) 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


10275 (PB—243700) Analysis of fiscal year 1976 DOT R/D 
program by R/D management objectives. Management report. 
(Department of Transportation, Washington, D.C. (USA). R/D 
Resources Management Div.). Jun 1975. 205p. 
(DOT/TST—75/107; TRAIS-B—76). NTIS $7.25. 

A summary is given of the nt of Transportation's 
(DOT) total Research and Deve mt (R and D) for 
the fiscal years 1974, 1975 and 1976. Also included are fund- 
S00 requirements for the transition period between fiscal 
1976 and 1977 resulting from the C nal Budget Im- 
poundment Control Act of 1974. The R and D Management —. 
tives are: Modernize regulation ; increase efficiency and 
service, improve safety and security; lessen unfavorable environ- 
mental impacts; minimize adverse impacts of energy constraints; 
and increase the knowledge base. The objectives of the document 
is to facilitate communication between the various elements of 
DOT and the other sectors of transportation, both public and 
private, so as to maximize the benefits to the nation from the in- 
vestments being made in transportation research. 


10276 phen ae | Railroads and the environment: estima- 
2 Bouma s rail transportation. Volume I. Analytical 

en aa a ins, J.B. 
(Department of ransportation, Cambridge, Mass. (USA). Trans- 
ring owt Center). May 1975. 84p. (DOT-TSC-FRA—75- 
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A report is given of an analytical h to estimation of 
fuel consumption in rail rtation, sample computer cal- 
culations suggesting the sensitivity of fuel usage to various parame- 
ters are given. The model used is based upon careful delineation of 
the relevant [ae ae machanisms of energy dissipation under 
anee -state conditions-rolling and aerodynamic resistance (using 

vis equations), braking, idling, and locomotive power 

generation and conversion losses. Both simple and more complex 

ulations are applied as appropriate. Several classes of service 

are considered: branch line freight, intercity freight, conventional 

and high-speed passenger, and commuter. Numerous graphs illus- 

trate typical results for specific fuel consum gee as a function of 
speed, grade, power/weight, load factor, weight per seat, etc. 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 10287, 10302, 10306, 10313 


hep Apparatus and process for mechanical power production 
by acetylene combustion. Reynolds, O.E. US Patent 3,982,391. 28 
Sep 1976. Filed date 20 Sep 1974. 8p. 

The design is given of a combustion engine having a com- 
bustion zone for burning acetylene with an oxygen-containing gas 
to produce mechanical power and exhaust gases including H,O and 
oxides of carbon. A reaction zone contains a compound selected 
from the group consisting of sodium peroxide, potassium peroxide, 
lithium peroxide, sodium superoxide, potassium superoxide and 
lithium superoxide for reacting H,O with the compound to 
produce oxygen and for reacting oxides of carbon with by-products 
of the reaction of the H,O with the compound. A first conduit 
connects an exhaust output means to the first structure for supply- 
ing exhaust gases, including H,O and oxides of carbon. A second 
conduit connects the first structure to a fuel input means for sup- 
plying oxygen. A second structure defines a reaction zone contain- 
ing calcium carbide for reacting H,O with the calcium carbide to 
produce calcium oxide and acetylene and for reacting oxides of 
carbon with the calcium oxide. A third conduit connects the ex- 
haust output means to the second structure for supplying exhaust 
gases, including H,O and oxides of carbon, and a fourth conduit 
connects the second structure to a fuel input means for supplying 
acetylene. A novel process is also described for sustaining the 
production of mechanical power employing the novel apparatus. 


SPARK-IGNITION 
REFER ALSO TO CITATION(S) 10209, 10299 


10278 (PB—251765) Lean mixture engines testing and evalua- 
tion program. Volume I: Executive Summary. Final report, May- 
Dec 1974. Dowdy, M.W.; Hoehn, F.W.; Vanderbrug, T.G. (Jet 

sion Lab., Pasadena, Calif. (USA)). Nov 1978. Contract 
DOT/TSC-RA-74-38-TMP-0223. 30p. (JPL—5040-12-Vol. 1). 
NTIS $4.00. 

See also PB—251766. 

A report is given aimed at defining analytically and demon- 
strating experimentally the potential of the ‘lean-burn concept’. 
Fuel consumption and emissions data are obtained on the engine 
dynamometer for the baseline engine, and two lean-burn configu- 
rations of the same engine and data comparisons are made. In- 
dividual cylinder equivalence ratios are measured to evaluate the 
cylinder-to-cylinder distribution. Pressure-time traces from in- 
dividual cylinders are used to get information about ignition delay, 
combustion duration and cycle-to-cycle pressure variations. Fuel 
consumption and emissions data for one lean-burn configuration 
are obtained over the Federal Driving Cycle using a chassis 
dynamometer, and the results are compared with the stock 
baseline results. Using experimental results and information from 
the existing literature, the potential of the ‘lean-burn oma Th is 

using the Blumberg-Kummer cycle aa pee The 
report consists of three volumes. Volume I, the Executive Summa- 
ry, presents a summary of the experimental ————- and 
procedure, together with the experimental results conclusions. 


ie Lean mixture engines testing and evalua- 
tion program. Volume II: C ve Discussion. Final 
May-Dec 1974. Dowdy, "M. W.; Hoehn, F.W.; Vanderbrug, G. 
(Jet Fooguenee Lab., Pasadena, Calif. (USA)). Nov 1975. Con- 
tract /TSC-RA-74-38-TMP-0223. 120p. (JPL—5040-12-Vol. 
2). NTIS $5.50. 

See also PB-251 767. seaniniiiaiaini 

A report is given aimed at defining ly mon- 
strating experimentally the potential of the Years burn —— 
Fuel consumption and emissions data are obtained on the e 

dynamometer for the baseline engine, and two lean-burn con’ 
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rations of the same engine and data comparisons are made. In- 
dividual cylinder equivalence ratios are measured to evaluate the 

linder-to-cylinder distribution. Pressure-time traces from in- 
dividual cylinders are used to get information about ignition delay, 
combustion duration and cycle-to-cycle pressure variations. Fuel 
consumption and emissions data for one lean-burn configuration 
are obtained over the Federal Driving Cycle using a chassis 
dynamometer and the results are compared with the stock baseline 
results. Using experimental results and information from the exist- 
ing literature, the potential of the ‘lean-burn concept’ is assessed 
using the Blumberg-Kummer cycle analysis program. The main 
body of the report, provides a comprehensive discussion of each 
engine improvement, and supporting data, the potential of the lean 
burn approach, and conclusions and recommendations. 


DIESEL 


(N—75-26376/4ST) Calibration of a Deutz F8L413 
diesel and de of an on-board bhp indicator. Heggie, W.S. 
(National Research Council of Canada, Ottawa, Ontario). Feb 
1975. 25p. (MET—515; NRC— 14649). NTIS $3.25. 

The calibration of a Deutz F8L413 diesel engine, emphasiz- 
ing characteristics pertinent to the levitation of an air cushion 
vehicle is described, together with the development of an output 
indicating device to be used aboard the craft. The opportunity was 
also taken to install NRC developed transducers for recording 
cylinder and fuel injection pressure-time phenomena, with the ob- 
ject of subjecting them to field endurance tests. Output and fuel 
consumption compared reasonably with manufacturer's data and a 
horsepower readout system was developed, based on fuel rack 
position and rotational speed. 


TURBINE 


10281 (N—75-24116) Compressor designed for the Energy 
Research and Development Agency Automotive Gas Turbine Pro- 
gram. Galvas, M.R. (National Aeronautics and Space Administra- 
tion, Cleveland, Ohio (USA). Lewis Research Center). May 1975. 
Contract E(11-1)-2749;NAS-INA-E(49-18)-1101. 3lp. (NASA- 
TM-X—71719). Dep. NTIS $4.00. 

A centrifugal compressor was designed for a gas turbine 
powered automobile as part of the Energy Research and Develop- 
ment Agency program to demonstrate emissions characteristics 
that meet 1978 standards with fuel economy and acceleration 
which are competitive with conventionally powered vehicles. A 
backswept impeller was designed for the compressor in order to at- 
tain the efficiency goal and range required for the objectives of 
this program. Details of the design and method of flow analysis of 
the compressor are presented. 


10282 (N—75-24739) Preliminary study of advanced tur- 

for low energy consumption. Kraft, G.; Strack, W. 
(National Aeronautics and Space Administration, Cleveland, Ohio 
(USA). Lewis Research Center). May 1975. 48p. (NASA-TM- 
X—71740; E—8371). NTIS $3.75. 

The fuel savings potential of advanced turboprops 
(operational about 1985) was calculated and compared with that 
of an advanced turbofan for use in an advanced subsonic trans- 
port. At the design point, altitude 10.67 km and Mach 0.80, tur- 
bine-inlet temperature was fixed at 1590 K while overall pressure 
ratio was varied from 25 to 50. The regenerative turboprop had a 
pressure ratio of only 10 and an 85% effective rotary heat 
exchanger. Variable camber propellers were used with an efficien- 
cy of 85%. The study indicated a fuel savings of 33%, a takeoff 
gross weight reduction of 15%, and a direct operating cost reduc- 
tion of 18% was possible when turboprops were used instead of the 
reference turbofan at a range of 10 200 km. These reductions 
were 28, 11, and 14%, respectively, at a range of 5500 km. In- 
creasing overall pressure ratio from 25 to SO saved little fuel and 
slightly increased takeoff gross weight. 


10283 Impi air jet combustion apparatus. Arvin, J.R.; 
Verdouw, A.J. (to General Motors Corp.). US Patent 3,977,186. 
31 Aug 1976. Filed date 24 Jul 1975. 6p. 

A combustion liner for a gas turbine combustion apparatus 
or the like has a head wall and a side wall extending downstream 
to an outlet for combustion products. A reaction zone is contained 
within the upstream end of the side wall and a dilution zone 
downstream. A barrier ring extends inwardly from the side wall to 
provide a constricted path between the zones. Combustion air is 
admitted from a cluster of nozzles in the head wall and a ring of 
nozzles extending forwardly from the side wall. Each nozzle in the 
head wall is axially aligned with one of the nozzles in the side wall 
so that air jets entering into the combustion zone through each 
such pair of nozzles impinge to create a high degree of turbulence. 
Fuel is jetted against a spatter plate in each nozzle in the head wall 
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so that the fuel is atomized and entrained by the air flowing 
through the head wall air nozzle. 


10284 Adjusting mechanism and method for fuel control. 
Stearns, C.F. (to United Technologies oe US Patent 
3,977,183. 31 Aug 1976. Filed date 6 Dec 1974. 6p. 

The indexing of the power lever of a fuel control for a tur- 
bine type of power and the mechanism necessary to effectuate the 
same is simplified so as to facilitate the installation of the fuel con- 
trol relative to the remotely cockpit-mounted power lever. 
Preselecting a point on the power lever shaft relative to a pair of 
outwardly spaced oriented mounting points permits a factory-ad- 
justed-fuel control to be installed to a complementary adaptor on 
the aircraft eliminating the customary field adjustments and certain 
adjusting mechanisms. 


10285 Gas turbine control. Schroff, D.E. (to General Motors 
Corp.). US Patent 3,977,182. 31 Aug 1976. Filed date 20 Jun 
1975. 10p. 

A fuel and burner variable geometry (BVG) control for a 
gas turbine engine is described. Fuel is controlled in response to 
the product of desired overall fuel-air ratio and a value of airflow 
derived from gas generator turbine speed. The desired fuel-air 
ratio is controlled by a speed governor, and by acceleration and 
deceleration limits varied as a function of measured burner inlet 
temperature. A compensated turbine inlet temperature (TIT) 
signal is derived from measurement of actual turbine inlet tem- 
perature and acceleration or deceleration compensation based 
upon rate of change of the desired fuel-air ratio. The difference 
between the compensated TIT and the burner inlet temperature 
(BIT) is the burner temperature rise. The setting of air flow con- 
trol devices in the combustion apparatus (BVG) determines the 
ratio of primary to total air. The desired ratio to control BVG is 
computed by dividing burner temperature rise by flame tempera- 
ture rise. Flame temperature rise is the difference between the 
desired flame temperature and the measured BIT. The desired 
flame temperature is scheduled as a function of BIT and BVG. The 
ratio of primary to total air may be limited temporarily during 
starting of the engine. 


10286 Regenerative heat exchanger. Penney, R.N.; Waters, P.J. 
(to Caterpillar Tractor Co.). US Patent 3,978,912. 7 Sep 1976. 
Filed date 17 Sep 1974. 6p. 

A regenerative heat exchanger particularly for a gas turbine 
engine is described in which there is a stationary heatstoring 
matrix in each of the flow-paths for the fluids between which heat 
exchange is to take place and at least one valve member defining a 
common wall between the flow-paths and movable between two 
extreme operable positions, in one of which one of the fluids 
passes through one of the flow-paths and the matrix associated 
therewith and the other of the fluids passes through the other of 
the flow-paths and the matrix associated therewith and in the other 
extreme position the fluid flow through the respective flow-paths is 
interchanged. 


ROTARY 
REFER ALSO TO CITATION(S) 10314 


EXTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 10301 


RANKINE CYCLE 


10287 Apparatus for generating high-temperature and high- 
pressure gas. Sawada, R. (to Kabushiki Kaisha Hanshin Gijutsu 
Kenkyusho). US Patent 3,977,185. 31 Aug 1976. Priority date 6 
Jun 1973, Japan. 10p. 

An apparatus for generating steam or like high-temperature 
and high-pressure gas for use in steam engines, steam turbines, in- 
ternal combustion engines and heating systems is described. The 
apparatus comprises a combustion chamber, a rotor disposed 
within the combustion chamber in hermetical sliding contact with 
its peripheral wall and having a portion for receiving a fuel-air 
mixture to be ignited and combusted during the rotation of the 
rotor, and another chamber communicating with the combustion 
chamber to receive the combustion gas. The tus is very sim- 
ple in construction and operates efficiently. Additional air and 
water can be brought into contact with the combustion gas in the 
second-mentioned chamber. 
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10288 (NTIS/PS—76/0094) Tracked air cushion vehicles and 

levitation (a bibliography with abstracts.). Report for 
1964-Jan 1976. Habercom, G.E. Jr. (National Technical Informa- 
go Springfield, Va. (USA)). Feb 1976. 103p. NTIS 


$25 

Supersedes NTIS/PS—75/114. 

The feasibility, design, and track dynamics of tracked air 
cushion vehicles and magnetic levitation systems are investigated 
in these Government-sponsored research reports. (This updated 
bibliography contains 98 abstracts, 28 of which are new entries to 
the previous edition.) (GRA) 


10289 (PB—247931) Conceptual design and analysis of the 
tracked magnetically levitated vehicle technology program (TMLV). 
Repulsion scheme. Volume I. Technical studies. Final report, Jun 
1974—Jan 1975. (Philco-Ford Corp., Newport Beach, Calif. 
(USA). Aeronutronic Div.). Feb 1975. Contract DOT-FR-40024. 
383p. NTIS $10.75. 

Prepared in cooperation with Ford Motor Co., Dearborn, 
Mich. Scientific Research Staff. 

This report summarizes the studies of a program to establish 
the technology of magnetic suspension for ultimate use in a pas- 
senger-carrying high-speed ground transportation (HSGT) system - 
at speeds on the order of 134 m/s (300 mph). Magnetic Levitation 
(MAGLEV) is one of the advanced vehicle suspension concepts 
considered as alternatives to conventional transportation modes in 
the short-haul regime. This volume summarizes the analyses and 
designs which demonstrate the performance of the system includ- 
ing the ability to meet the DOT ride quality standards on straight 
and level guideways as well as on curves and grade transitions. 
Conceptual designs and costs are shown for the vehicles, 
guideways, and the complete system. Various propulsion systems 
and guideway configurations are investigated, and a simple 
economic model is developed for the evaluation of MAGLEV 
— on a cost per seat-mile or cost per passenger-mile basis. 
(GRA) 


10290 (PB—247932) Conceptual design and analysis of the 
tracked magnetically levitated vehicle technology program (TMLYV). 
Repulsion scheme. Volume II. Appendices A—F. Final report, Jun 
1974—Jan 1975. (Philco-Ford Corp., Newport Beach, Calif. 
(USA). Aeronutronic Div.). Feb 1975. Contract DOT-FR-40024. 
142p. NTIS $6.00. 

Prepared in cooperation with Ford Motor Co., Dearborn, 
Mich. Scientific Research Staff. 

This report summarizes the studies of a program to establish 
the technology of magnetic suspension for ultimate use in a pas- 
senger-carrying high-speed ground transportation (HSGT) system - 
at speeds on the order of 134 m/s (300 mph). Magnetic Levitation 
(MAGLEV) is one of the advanced vehicle suspension concepts 
considered as alternatives to conventional transportation modes in 
the short-haul regime. This volume presents some details of the 
mathematical analysis associated with the MAGLEV vehicle 
dynamics and control (i.e., ride quality) in Appendices A through 
D; the noise or acoustic characteristics associated with the baseline 
Hamilton Standard Q-fan air propulsion system (Appendix E); and 
the Raytheon final report for the linear synchronous motor (LSM) 
studies (Appendix F). (GRA) 


10291 (PB—247933) Conceptual design and analysis of the 
tracked levitated vehicle 


technology (TMLV). 

scheme. Volume III. Appendix G. 5 dof pro- 

gram. Final report, Jun 1974—Jan 1975. (Philco-Ford Corp., 

Newport Beach, Calif. (USA). Aeronutronic Div.). Feb 1975. Con- 
tract DOT-FR-40024. 93p. NTIS $5.00. 

Prepared in cooperation with Ford Motor Co., Dearborn, 
Mich. Scientific Research Staff. 

This report summarizes the studies of a program to establish 
the technology of tic suspension for ultimate use in a pas- 
senger-carrying high-speed ground transportation (HSGT) system - 
at speeds on the order of 134 m/s (300 mph). Magnetic Levitation 
(MAGLEV) is one of the advanced vehicle suspension concepts 
considered as alternatives to conventional transportation modes in 
the short-haul regime. This third volume contains the computer 
P s for the solution of the equations of motion for 5 de; 
of-freedom, and a summary of the analytical background. 
programs provide the capability for performing stability analyses of 
magnetically levitated vehicles, and for evaluating vehicle response 
and ride quality characteristics for operation over guideways with 
irregularities. Each is listed along with a sample run. The 
programs are written in BASIC language for use on time-sharing 
systems. (GRA) 
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10292 (PB—247934) Conceptual 
tracked magnetically levitated vehic 

scheme. 
1974—Jan 1975. (Philco-Ford Corp., wpo ‘ 
(USA). Aeronutronic Div.). Feb 1975. Contract DOT-FR-40024. 
21p. NTIS $3.50. 

Prepared in cooperation with Ford Motor Co., Dearborn, 
Mich. Scientific Research Staff. 

This report is an Executive Summary of FRA report 
ORandD-75-21 which summarizes studies to establish the 
technology of repulsion magnetic suspension for ultimate use in a 
passenger carrying high speed ground t tion (HSGT) 
system - at speeds on the order of 134 m/s (300 mph). A baseline 
revenue system is described in terms of vehicle/guideway configu- 
ration, system performance and cost. Levitation and guidance is 
provided by eight superconducting magnets. The magnetic fields 
interact with a pair of L-shaped aluminum guideway elements. 
Propulsion alternatives are discussed but this is the area where 
much work remains to be done to provide adequate performance 
and cost data for a final selection. This technology, designed to 
free ground transportation from the speed and noise limitations im- 
posed by steel wheel on steel rail, will make possible the short trip 
times of planes with the huge capacity of trains. Both speed and 
capacity are essential to meet the demonstrated demand for rapid 
travel in the nation’s congested corridors. (GRA) 


10293 (ERDA-tr—172) Practical applications in Belgium of a 
bucket lift truck on heavy electrical chassis. Picron, G.; Dieudonne, 
J. [nd]. Translation of Belgium report. 6p. Dep. NTIS $3.50. 

The testing of an all-electric lift truck used for maintaining 
an urban-type public lighting network is described. Electric energy 
consumption of the vehicle and maintenance and repair costs are 
discussed, and a technical description of the chassis equipped with 
its lift is given. 


10294 (ERDA-tr—171) Electric vehicle in Belgium: attitude of 
insurance companies, how public authorities tax it. Dansaert, R.; 
Jacques, L. 1971. Translation of Belgium report. 23p. Dep. NTIS 
$3.50. 

The structure of legal and regulatory provisions in Belgium 
concerning automotive vehicles needs to become adapted and even 
transformed in order for electric vehicles which have recently 


made their appearance on the market to be able to develop within 
a suitable framework. Insurance of the obligatory civil liability and 
the highway tax structure are discussed. It is felt that a recently 
rescinded provision to reduce the highway tax for electric vehicles 
by 90 percent should have been kept. 


10295 Secondary lift for magnetically levitated vehicles. 
Cooper, R.K. (to Energy Research and Development Administra- 
tion). US Patent 3,951,074. 20 Apr 1976. Filed date 27 Sep 1974. 
8p. 


PAT-APPL-509,972. 

A high-speed terrestrial vehicle is described that is magneti- 
cally levitated by means of magnets which are used to induce eddy 
currents in a continuous electrically conductive nonferromagnetic 
track to produce magnetic images that repel the inducing magnet 
to provide primary lift for the vehicle. The magnets are arranged 
so that adjacent ones have their fields in opposite directions and 
the magnets are spaced apart a distance that provides a secondary 
lift between each m t and the adjacent magnet image, the 
secondary lift being maximized by optimal spacing of the magnets. 


10296 Atomic expansion reflex optics source (AEROPS) 
engine. Britt, R.G. US Patent 3,977,191. 31 Aug 1976. Filed date 
14 Aug 1974. 10p. 

An engine is described which will greatly reduce atmospher- 
ic pollution and noise by providing a sealed system engine power 
source which has no exhaust nor intake ports. The engine includes 
a spherical hollow pressure chamber which is provided with a 
reflecting mirror surface. A noble gas mixture within the chamber 
is energized by electrodes and work is derived from the expansion 
of the gas mixture against a piston. 


version apparatus for supplying variable volt- 
age direct current power to an electrically vehicle. Jamis- 
on, W.B.; Burr, J.F. (to Consolidation Coal Co.). US Patent 
3,979,650. 7 Sep 1976. Filed date 4 Dec 1974. 10p. 

A synchronous machine, operable as both a motor and a 
generator, is mounted on an electrically powered vehicle, such as a 
mine shuttle car, and includes a plurality of conductors having 
connections that are detachably engagable with receptacles of a 
stationary power bank. Engagement of the conductors with the 
receptacles supplies variable voltage alternating current power to 
the machine. machine is drivingly connected to a flywheel on 
the vehicle and, rating as a motor, energizes the flywheel to 
store a prese amount of mechanical energy. The electrical 
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connection between the vehicle and the power bank is opened 
after the flywheel has been sufficiently charged. The stored energy 
in the flywheel is then available to drive the machine as a genera- 
tor and produce high frequency, three phase, alternating current 
power. generated power is transmitted to a full wave silicon 
controlled rectifier that converts the alternating current power to 
direct current for powering the traction motors of the vehicle. A 
variable voltage controller is connected to the rectifier and actu- 
ates the rectifier to supply direct current at a selected voltage 
level. The controller is responsive to an operator foot pedal. By 
manually depressing the foot pedal to a selected a the volt- 
age level of the rectified current is controlled. Thus, the speed of 
the traction motors is adjustable topropel the vehicle at a speed 
within a given range. After"a portion of the energy stored by the 
flywheel is consumed, the vehicle is returned to the power bank to 
replenish the energy supply. 


HYBRID SYSTEMS 


REFER ALSO TO CITATION(S) 10296, 10298 


FLYWHEEL PROPULSION 
REFER ALSO TO CITATION(S) 10297 


10298 (UCRL-Trans—11018) Hybrid drive with kinetic ener- 
gy store as vehicle drive. Schreck, H.; Torres, F. (Technische 
Hochschule Aachen (Germany, F.R.)). Feb 1976. Transiation of 
Hybridantrieb mit kinetischem energiespeicher als fahrzeugantrieb. 
(CONF-741151—1). 18p. Dep. NTIS $3.50. 

From 2. symposium on low pollution power systems 
development; Dusseldorf, F.R. Germany (4 Nov 1974). 

Conventional motor vehicles have very high fuel consump- 
tions when travelling in city traffic. The reason for this lies in the 
absence of energy regeneration during braking and in uneconomi- 
cal part-load consumption of the internal combustion engine. 
These fuel consumptions can be reduced considerably by using a 
hybrid drive with a gyro component. Road tests show that the fuel 
consumption is reduced by ca. 40 to 45 percent compared to 
transport vehicles with conventional Otto engines. The develop- 
ment of this drive has been supported since last year by the 
Federal Ministry for Research and Technology. 


VEHICLE DESIGN FACTORS 


ENGINE SYSTEM 


REFER ALSO TO CITATION(S) 10277, 10281, 10285, 10317, 
10322, 10325 


Internal combustion engine ignition system: performance 
testing of an optical transistorized system. Rolsten, R.F.; Mitakides, 
D.E.; Stukins, C.M.; Watson, J.D. (Wright State Univ., Dayton, 
OH). pp 337-342 of In Energy for the environment. Rolinski, E.J. 
(ed.). Dayton, OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

The automobile has given Americans an ‘’automobility’’ 
unknown in previous human history, but has begun to defeat 
society by its success due to problems of pollution and fuel 
shortages. In order to achieve and to maintain minimum exhaust 
emission pollutants with maximum fuel economy, it is necessary to 
keep the engine at peak tuning. The optical triggered electronic ig- 
nition system (ANATRON) tested in accordance with SAE recom- 
mended procedures provides an ignition system which appears to 
increase the efficiency in the ignition of the fuel/air mixture; pro- 
vide a relatively uniform voltage output of at least 22 kV over a 
distributor RPM range of 500 to 3500; provide optimum secondary 
bo resistance, and to maximize performance of the system 
with time. 


10300 Combustor employing serially staged pilot combustion, 
fuel vaporization, and primary combustion zones. Jeroszko, R.A. 
(to United Technologies Corp.). US Patent 3,973,390. 10 Aug 
1976. Filed date 18 Dec 1974. 12p. 

A low emission combustion chamber is described in which a 
premixed, fuel rich-air mixture is discharged uniformly into the hot 
products of combustion of a pilot combustion zone to be vaporized 
to a non-autoignitable, vaporized, fuel rich-air mixture. The mix- 
ture flows into the main combustion zone where combustion air is 


ERA VOL. 2, NO. 5 


added in swirling form for rapid mixing. Autocombustion and 
burning with low emission results. 


10301 Combustion with reduced emissions. Girodin, M. 
US Patent 3,973,394. 10 Aug 1976. Priority date 10 Mar 1973, 
France. 6p. 

An external combustion engine is described in which air 
pi em in a plurality of cylinders is delivered to a common 
combustion chamber. hot exhaust gases exiting the com- 
bustion chamber are returned directly to the cylinders at a pres- 
sure which approximates the compressed air delivery pressure. In a 
preferred embodiment, the combustion chamber is divided into 
two portions, and control over the engine pe ge em is achieved 
either by varying the time of opening of the valves which return 
the exhaust to the cylinders or by means of a variable pres- 
sure drop fuel delivery device which operates in combination with 
a variable delivery fuel pump. 


10302 Reciprocating internal combustion engine with continu- 
ous combustion. Vogelsang, G. (to Volkswagenwerk Aktien- 
gesellschaft). US Patent 3,973,393. 10 Aug 1976. Priority date 22 
Jun 1973, German, Federal Republic of (F.R. Germany). 10p. 

The design of a reciprocating internal combustion engine 
having a continuous combustion is given. The combustion chamber 
must be connected with the cylinders of the engine by suitable 
transfer ports for supplying the gaseous medium to the cylinders 
and for discharging the burned mixture. In order to obtain a high 
efficiency, the transfer ports should be as short as possible. This is 
accomplished by utilizing a piston of step-wise construction having 
a first surface for compressing the gas and a second surface which 
limits the gas expansion space. This makes it possible to arrange 
the combustion chamber adjacent to the cylinders between the 
compression and expansion space. 


10303 Low emission combustion chamber. Markowski, S.J.; 
Nolan, J.J. (to United Technologies Corp.). US Patent 3,973,395. 
10 Aug 1976. Filed date 18 Dec 1974. 14p. 

A low emission combustion chamber is described in which 
vitiated products of combustion from a pilot burner are caused to 
swirl about the combustion chamber axis before fuel droplets are 
introduced for flash vaporization. A vaporized, swirling, vitiated 
fuel-air mixture is produced, and ignition is prevented until com- 
bustion air can be combined with the mixture to molcularly premix 
the fuel and air. The oxygen content is increased to reduce the ig- 
nition lag to effect autoignition at an equivalence ratio less than |, 
resulting in high-rate, lean burning in the primary combustion 
chamber. 


10304 Fuel conversion . Rubin, D. US Patent 3,973,524. 
10 Aug 1976. Filed date 4 Nov 1974. 6p. 

A fuel conversion system is described in which a petroleum 
fraction is circulated past the outside of the cylinders of an inter- 
nal combustion engine in contact with a catalyst to crack the fuel 
as a result of the combined action of the catalyst and the heat im- 
parted to the fuel through the cylinder walls. Oxygen and hydrogen 
are simultaneously added to the fuel, and the resulting fuel is cir- 
culated to the interior of the cylinders where it is burned. 


10305 Method for conditioning the intake air of a su- 
percharged, low-com ratio diesel engine. Treuil, B. (to 
Societe d’Etudes de Machines Thermiques). US Patent 3,977,195. 
31 Aug 1976. Priority date 16 Oct 1973 France. 10p. 

A description is given of a method of and means for condi- 
tioning a substantially highly supercharged, low-compression ratio 
diesel engine at start and low-load or idling speed operation. The 
improvement consists in the step of temporarily preheating the air 
supply before it enters or is pressure fed into the combustion 
chambers of the engine cylinders. 


10306 Fluid injecting devices in an internal combustion engine. 
Arnaud, H. (to Automobiles Peugeot; Regie Nationale des Usines 
Renault). US Patent 3,977,188. 31 Aug 1976. Priority date 7 Jan 
1974, France. 8p. 

An improved apparatus for injecting fluid into an internal 
combustion engine includes a fluid conduit in the engine cylinder 
head for disc ing fluid into the zone of the valve head. The 
fluid conduit outlet is positioned so that when the valve is in the 
seated or closed position, the outlet is substantially closed, and 
when the valve is in the open, unseated position, the outlet is 
open, thereby permitting a substantial flow of fluid through the 
conduit only when the valve is open. 


10307 Self-controlled vapor heat capsule for engine intake mix- 
ture heating. Harned, J.L. (to General Motors Corp.). US Patent 
3,977,378. 31 Aug 1976. Filed date 30 Jun 1975. 8p. 

An inte combustion engine is i with a vapor 
heat capsule that utilizes a i heat transfer fluid to con- 
duct heat from the engine exhaust gases to a hot plate for heating 
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the intake air-fuel mixture. The rate of heat transfer and tempera- 
ture of the heated surface are controlled by selection of a heat 
transfer fluid, the volume of fluid used and d parameters of 
the heat capsule to obtain, upon vaporization of all the fluid within 
the capsule, a fluid boiling and condensing temperature of a 
Fhe rate ‘of hi value below the coking temperature of the fuel. 
rate of heat flow through the le is varied automatically 
to the cooling effect on the hot plate of heating air- 
fuel mixture and vaporizing varying amounts of liquid fuel 
droplets. 
10308 Heat distribution passage for manifold heater 
Reid, D.L. (to Cummins Engine Co., Inc.). US Patent 3,977,377. 
31 Aug 1976. Filed date 9 Apr 1975. 6p. 

A heat distribution passage is described for the intake 
manifold of an internal combustion engine having a burner type 
manifold air preheater. The preheater is positioned in an elongated 
intake manifold having spaced inlet ports which carry intake air to 
the Set a of the engine. The preheater is adjacent some, but 
not of the inlet ports. The distribution passage extends from a 
point adjacent the preheater to an outlet at a remote engine intake 

opening. When an engine intake valve is opened to pass air 
into a cylinder, the intake port has a momentary reduction in pres- 
sure. This reduction causes heated air to pass from the preheater 
through the passage and into the intake port where it is mixed with 
the nonheated intake air. t sizing of the tube in relation to 
the port area assures even distribution of heat between all of the 
intake ports. 


10309 Diesel intake air preheater fuel control. Reid, 
D.L.; Flynn, P.F.; Eberhard, W.W. (to Cummins Engine Co., Inc.). 
US Patent 3,977,376. 31 Aug 1976. Filed date 14 Nov 1974. 8p. 

A metering and control system is described for supplying 
fuel to a burner nozzle of a burner assembly which preheats intake 
air in a diesel engine. Fuel for the control system is derived from 
the regulated pressure output of a fuel pump in the engine fuel 
supply system. The fuel metering and control system includes a se- 
ries of parallel flow lines connected between the fuel pump and 
the burner nozzle. Each line has a metering orifice and check 
valve set to pass flow above a given pressure level. For inter- 
mediate rpm flow is through one line and at high rpm flow is 
through both. As a result, the fuel flow rate into the burner nozzle 
is directly proportional to engine rpm to provide a uniform nozzle 
preheat temperature over the full range of engine rpm. Suitable 
control inputs are provided to initiate or terminate flow to the 
burner in response to selected engine operating parameters. In ad- 
dition, supplemental fuel flow may be provided during start up 
and/or cold operating conditions, again initiated or terminated by 
selected engine operating parameters. 


Arrangement for the preparation of the fuel—air mix- 
ture for an internal combustion engine. August, P. US Patent 
3,977,374. 31 Aug 1976. Filed date 2 May 1972. 6p. 

An arrangement for the preparation of the fuel-intake air 
mixture for an internal combustion engine includes an idle fuel 
nozzle located in the engine induction manifold. Additional fuel 
nozzles, located in the intake air passage, are operable to supply 
fuel during other portions of the operating range. The fuel air mix- 
tures formed by the arrangement are passed at speeds approaching 
sonic velocity to obtain a highly desirable mixing. 


10311 Intake of internal combustion 
Y hi, S.; Iwamoto, K. (to Ni Soken, Inc.). US Patent 
3,977,366. 31 Aug 1976. Priority date 24 Jul 1973, Japan. 8p. 

An intake system is described for connecting a carburetor 
and a combustion chamber of internal combustion engines. The 
system has a cylinder head, an intake port provided in the cylinder 
head, an intake valve located in the intake port and an exhaust 
manifold communicated with the combustion chamber. At least 
two intake are vided to join together at that part in 
the intake port is immediately before the intake valve. One 
of the intake Gee ¢- passes through the exhaust manifold, 
whereby the at fuel particles in an air-fuel mixture to be 
sucked in the combustion chamber can be positively vaporized 
without accompanying high temperature rising of the mixture. 


10312 eee ie frequency components in exhaust. 
Hulls, L.R.; Hadden, S.C. (to RCA Corp.). US Patent 3,977,239. 
31 Aug 1976. Filed date 2 Jan 1976. 8p. lta ‘ 
An engine diagnostic apparatus includes a ucer for 
pnb pressure waveform emitted by an engine to 
a corresponding complex electrical having a prominent fun- 
damental frequency component whic ss the cylinder fir- 
ing frequency and varies in direct proportion with ea 
and having a subharmonic frequency my straeecond agg 4 
which is a submultiple of the fundamental bhar- 
monic frequency component and the fundamental fr Peguney: com- 
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ponent are separated from the complex electrical signal and from 
each other. A comparator compares the amplitude of the subhar- 
monic frequency component with the amplitude of the fundamen- 
tal frequency component to provide a measure of the unevenness 
of power strokes from individual cylinders of the engine. 


10313 Method and system for utilizing waste energy from in- 
ternal combustion engines as ancillary power. Yates, H.P. US 
Patent 3,979,913. 14 Sep 1976. Filed date 20 Jan 1975. 8p. 
A system is described for increasing the efficiency of an in- 
ternal combustion engine by converting the waste energy to drive a 
turbine. Output power from the turbine is used to supplement the 
basic power of the engine or to provide power to auxiliary systems 
such as the electrical generator, compressor type air conditioner, 
power assist steering mechanism, and power assist brakes. In a dis- 
closed embodiment, a thermostatically actuated valve is responsive 
to heat build-up in the engine to direct a stream of water on a 
water based liquid from a reserve tank into a steam generating 
chamber utilizing the waste heat of the engine where it is con- 
verted to high pressure steam which drives a turbine. The turbine 
shaft is mechanically coupled to supplement the power of the en- 
gine and/or to provide power to one or more of the auxiliary 
systems mentioned above through a series of jackshaft at- 
tachments. 


10314 Electronic fuel control for a gas turbine engine. Maker, 
P.M. (to Lucas Industries Ltd.). US Patent 3,982,389. 28 Sep 
1976. Priority date 9 Jul 1974, United Kingdom of Great Britain 
and Northern Ireland (UK). 6p. 

An electronic fuel control is described for a gas turbine 
which includes a power turbine actual speed transducer, a power 
turbine desired speed control, and a control circuit including an 
output difference amplifier the output of which determines the 
quantity of fuel supplied to the engine. To guard against failure of 
the transducer, a ‘’high wins’’ gate receives signals from the trans- 
ducer and the angie. and a second difference amplifier has its 
two inputs connected to the gate and to the transducer via an at- 
tenuator so that, in normal running conditions, the output of the 
output amplifier is less than that of the transducer but more than 
that of the difference amplifier. 


EMISSION CONTROL 


REFER ALSO TO CITATION(S) 9667, 10277, 10278, 10279, 
10300, 10301, 10306, 11084, 11089, 11090 


10315 (PB—252698) Hydrocarbon emission sources in Pioneer 
Valley. II. Final report. Bornstein, M.I.; Surprenant, N. (GCA 
Corp., Bedford, Mass. (USA). GCA Technology Div.). Sep 1975. 
Contract EPA-68-03-1376. 224p. (GCA-TR—75-9-G-Vol-2). NTIS 
$7.75. 

See also PB—252697. 

This report is a study of the hydrocarbon emission sources 
in three counties in Massachusetts - Franklin, Hampshire, and 
Hampton. The main objective was to identify the types of 
hydrocarbon emission sources found in this study area. The results 
were a prerequisite for evaluating possible stationary source regu- 
lations and were necessary for the development of transportation 
control strategies for achieving and maintaining the carbon monox- 
es and photochemical oxidant air quality standards. Best estimates 

of hydrocarbon emissions are also provided for 1975, 1977, 1980, 
and 1985 with and without controls. Types of hydrocarbon control 
equipment and associated costs are presented throughout the re- 
port. (GRA) 


10316 Exhaust gas_ recirculation Fujikawa, Y.; 
Nakajima, Y.; Hayashi, Y.; Sugihara, K.; Hase, Y. (to Nissan 
Motor Co., Ltd.). US Patent 3,977,381. 31 Aug 1976. Priority 
date 31 Aug 1973, Japan. 6p. 

An auxiliary flow control valve is disposed in an exhaust gas 
recirculation passageway at a location upstream of a main flow 
control valve controlling the flow rate of exhaust gases recirculated 
into an intake system. Two conduits communicating with an intake 
manifold communicate with a vacuum chamber of a servo motor 
controlling the main flow control valve. One of the conduits has 
formed therein a restriction to limit the flow rate of fluid. A check 
valve is disposed in the other conduit to close the same when the 
vacuum in the intake manifold is increased and constant and to 
open the other conduit when the vacuum in the intake manifold is 
reduced. 


Arrangement for correcting the proportions of air and 


fuel supplied to an internal combustion engine. rade, B.R.; 
Laprade, X.J.P.; Gele, PJ. US Patent 3,977,375. 31 Aug 1976. 
Priority date 26 ‘Jun 1973, France. 12p. 





1068 ERDA ENERGY RESEARCH ABSTRACTS 


At least one auxiliary air inlet is provided. The inlet is con- 
trolled by at least one valve communicating with the inlet pipe of 
the engine downstream of a device determining the proportion of 
air and fuel supplied to the engine, such as a carburetor. The valve 
is controlled by the vacuum from the proportioning device via a 
capsule including a diaphragm biased by a spring. The vacuum is 
modulated by an electromagnetic valve controlled by a sensor 
positioned in the exhaust pipe. The sensor delivers to the elec- 
tromagnetic valve an electric current variable as a function of the 
composition of the burnt gases. 


10318 Method and system for the infrared analysis of gases. 
—- S.R.; Young, J.E.; Lennington, J.W. US Patent 
3,979,589. 7 Sep 1976. Filed date 31 Mar 1975. 34p. 

A dual path analyzer and a single path analyzer are dis- 
closed, each for determining the concentration of one or more 
gaseous components in a mixture of gases. The preferred analyzer 
is a single path instrument which includes a source of infrared 
energy, a detector for the energy, a sample cell for the gas mixture 
positioned between the source and detector, and a filter wheel 
having a plurality of filters and a source blocking device positioned 
between the sample cell and detector for sequentially interposing 
the filters and the source blocking device between the source and 
the detector. Means are provided for amplifying the output signal 
of the detector and for processing the signal to provide a direct 
teadout display which indicates the concentration of the gaseous 
components being analyzed. The processing electronics preferably 
include provision for calibrating the analyzer with clean ambient 
air, for compensating for background levels of radiation, and for 
correcting the displayed output signal for the effects of absorption 
band interferences between two or more gases in the gas mixture. 
The structure of the dual path analyzer includes a source of in- 
frared energy, a detector for the energy, a sample cell for the gas 
mixture, a cell for a reference gas, and optical path means between 
the source and detector for sequentially directing the source ener- 
gy through the sample cell,the reference cell, and through neither 
cell. Processing electronics similar to the single path instrument 
can be incorporated to compensate for background radiation and 
absorption band interferences. 


10319 Corona discharge apparatus. Sikich, J. US Patent 
3,979,193. 7 Sep 1976. Filed date 29 Nov 1974. 10p. 

An apparatus is described for controlling the amount of 
polluting substances within a fluid, such as the exhaust gas of an 
internal combustion engine. The polluted fluid passes through a 
corona-producing chamber having spaced conductive members 
biased by an alternating electrical potential which effect elimina- 
tion or conversion of the harmful substances within the exhaust 
through a series of chemical reactions. Prior to passing through the 
corona-producing chamber, the exhaust gas is mixed with air or 
other oxygen containing substance to create an ozone field and 
other chemical reactants within the chamber to reduce the amount 
of various contaminants of the polluted gas. The corona-producing 
member is provided with a plurality of corona-emitting elements 
which cause an intense corona discharge to occur within the 
chamber. 


10320 Anti-pollution exhaust system for vehicles. Staggs, G.W. 
US Patent 3,979,906. 14 Sep 1976. Filed date 2 Aug 1974. 12p. 

An anti-pollution exhaust system for vehicular-mounted in- 
ternal combustion engines is described. The exhaust system is 
separate from but cooperates with the normal engine cooling 
system and supplements the normal engine exhaust system. Engine 
exhaust gases are conveyed to and mixed with a liquid such as 
water or an antifreeze solution in a receiving tank. The liquid dis- 
solves and retains both soluble and solid pollutants from the gases. 
The cleansed gases are separated from the pollut ining 
liquid and vented to the atmosphere by a separating tank. Pumps 
driven by the engine are included to recirculate the pollutant-ad- 
sorbing liquid in the exhaust system. Means for cooling the exhaust 
gases prior to mixing with the liquid are included. 


10321 Fuel saver and pollution control device. Webb, C.L. US 
Patent 3,980,055. 14 Sep 1976. Filed date 4 Oct 1974. 4p. 

An apparatus is described for improving fuel economy and 
abating exhaust gas pollution for four cycle, reciprocating piston, 
internal combustion engines or rotary engines. The system includes 
a water reservoir, a heat exchanger for converting water from the 
water reservoir to steam, a conduit for conveying steam to a water 
trap in which steam from the heat exchanger is separated from 
liquids in the steam, a conduit for conveying steam from the water 
trap to the carburetor, a mixing chamber attached to the carbure- 
tor for mixing the steam with fuel, and a heat exchanger for heat- 
ing fuel prior to the entry of fuel into the mixing chamber. 


10322 Apparatus for reducing the toxic components in the ex- 
haust gas of internal combustion engines. Wessel, W. (to Robert 
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Bosch GmbH). US Patent 3,981,288. 21 Sep 1976. Priority date 
13 May 1974, German, Federal Republic of (ER. Germany). 10p. 
A fuel supply and metering valve assembly used for injec- 
tion of fuel to an internal combustion engine includes a control 
ressure circuit which determines the restoring force on the mova- 
le member of the fuel metering valve. The magnitude of the con- 
trol pressure, and hence the fuel quantity metered out by the valve 
assembly can be altered by the intermittent actuation of a pressure 
relief valve which controls a fluid bypass. The duty cycle of the in- 
termittently acting bypass valve is controlled by a regulating device 
which responds to the indications of measuring transducers, for ex- 
ample an oxygen probe located in the exhaust line of the engine. 
The transducer signal is superimposed on a sawtooth voltage at the 
input of a differential amplifier which interacts with other control 
circuitry so as to vary the length of time during which the elec- 
tromagnetic bypass valve is energized. 


10323 Monolithic catalytic converter having fluidized abrasive 
particles bed for maintaining catalyst activity. Fennessy, F.J. (to 
United Technologies Corp.). US Patent 3,981,685. 21 Sep 1976. 
Filed date 4 Apr 1975. 4p. 

The exhaust gases from an internal combustion engine pass 
through a chamber which has a bed of abrasive particles in the 
bottom. These particles are carried across catalyst surfaces located 
above the bed when the exhaust gases are blown through the bed 
thereby reactivating the catalyzed surfaces during the operation of 
the engine. The abrasive particles drop back into the bed during 
use so that the operation is comparable to a fluidized bed. 
Clearance is provided between the surface of the bed of particles 
and the base of the catalyzed surfaces that permits a free access to 
the catalyzed surfaces by the particles and a return of the particles 
to the bed without interfering with the flow of the exhaust gases 
over the catalyzed surfaces. 


10324 Process for rejuvenating automobile emission control 
catalysts. McArthur, D.P. (to Union Oil Co. of California). US 
Patent 3,983,052. 28 Sep 1976. Filed date 7 Apr 1975. 12p. 

A method is described for the rejuvenation of an automo- 
bile emission control catalyst poisoned with compounds of lead 
and/or phosphorus comprising: (1) initially extracting lead sulfate 
deposits from the catalyst with an aqueous ammonium salt 
(preferrably ammonium acetate) solution; (2) exposing the catalyst 
to an atmosphere containing SO,, or SO, and air, at 300° to 700°C 
until other lead compounds are substantially converted to lead 
sulfate, and phosphorus compounds are substantially converted to 
gaseous P,O,; and (3) removing at least a portion of the lead 
sulfate formed in (2) by a second extraction with an aqueous am- 
monium salt solution. Catalysts contemplated for rejuvenation by 
the process of the invention include those comprising nickel, pal- 
ladium, rhodium, platinum, or combinations thereof as active com- 
ponents on bases of alumina or aluminum borate. 


10325 Internal combustion engine exhaust cleaning method and 
system. Masaki, K.; Saito, M. (to Nissan Motor Co. Ltd.). US 
Patent 3,982,393. 28 Sep 1976. Priority date 21 Dec 1973, Japan. 


Rich and lean air-fuel mixtures can be alternately supplied 
into engine cylinders in response to engine load to effectively 
operate an afterburner. 


10326 Control installation for the proportioning of a secondary 
air quantity for achieving optimum combustion or after-burning in 
internal combustion engines. Haertel, G. (to Deutsche Vergaser 
GmbH and Co. Kommanditgesellschaft). US Patent 3,982,394. 28 
Sep 1976. Priority date 25 May 1973, German, Federal Republic 
of (F.R. Germany). 6p. 

A control installation is described for the proportioning of a 
secondary air quantity employed for achieving optimum com- 
bustion or after-burning in internal combustion engines. The instal- 
lation provides for stabilization of the measuring receptivity of sen- 
sors employed for the measurement of the oxygen content or car- 
bon monoxide content of the exhaust gases, and to reduce the load 
on a subsequently switched-in after-burner. Up-stream of the sen- 
sor employed for the measurement of the oxygen content or car- 
bon monoxide content of the exhaust gases, there is located a cata- 
lytically operative element for effecting the conversion of the 
deleterious materials into other harmless materials or compounds. 
The catalytically operative element may be combined in a unitary 
structure with a mixing chamber. 


10327 Exhaust system for multi-cylinder internal combustion. 
Hasegawa, K.; Konomi, T. (to Toyota Jidosha Kogyo Kabushiki 
Kaisha). US Patent 3,982,395. 28 Sep 1976. Priority date 10 Feb 
1975, Japan. 4p. 

A description is given of an exhaust system for multi- 
cylinder internal combustion engines, which is directed to the so- 
called proportional exhaust gas recirculation (EGR) for improving 
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engine exhausts. The system comprises an exhaust gas recirculating 
circuit connected to one engine cylinder for recirculating to an in- 
take pipe of the engine the entire amount of exhaust gas which is 
discharged from said one engine cylinder. Switching means is 
vided in the exhaust gas recirculating circuit for switching the Row 
of the recirculating exhaust gas in r to a value of a 
predetermined parameter indicating particular operating conditions 
of the engine. Heat exchanging means is provided in the exhaust 
gas recirculating circuit in contact with the intake pipe of the en- 
gine for heating the intake pipe with hot exhaust gas flowing 
through the exhaust gas recirculating circuit. A reactor is provided 
in the exhaust pipe of the engine for receiving for cleaning pur- 
— the entire amount of exhaust gases which are discha 
Tom engine cylinders other than said one engine cylinder. 


10328 Thermal reactor with slidable supports for inner core. 
Suzuki, M. (to Mitsubishi Jidosha Kogyo Kabushiki Kaisha). US 
— 3,982,396. 28 Sep 1976. Priority date 6 Sep 1974, Japan. 
p- 


A thermal reactor is described comprising a shell, a core in 
the shell, an inlet pipe being fixed at one end to the shell and ex- 
tending sealingly through the core, and an outlet pipe. A convex 
portion on the periphery of the core is slidably supported in a con- 
cave portion formed in the shell and the outlet pipe is fixed 
thereto and to the core, thereby permitting relative movements 
due to thermal deformation and preventing generation of noise and 
vibration of each member. 


10329 Apparatus for afterburning the exhaust gases of an in- 
ternal combustion to remove pollutants therefrom. Laurent, 
P.A. US Patent 3,982,397. 28 Sep 1976. Priority date 12 Feb 
1973, France. 1 6p. 

An apparatus is described for afterburning the combustible 
pollutants from the exhaust gases of an internal combustion engine 
in a reactor, in which secondary air is introduced. Upstream of the 
reactor, a chamber in the form of a torus is provided, through 
which the exhaust gases from a maximum number of cylinders flow 
before entering the reactor. A first obstacle, acting as a flame 
holder is disposed inside the torus. The reactor comprises a 
chamber whose inner surface is approximately a surface of revolu- 
tion, and mounted inside of which is a second obstacle, acting as 
flame holder, substantially along the axis of revolution. The second 
flame holder has a diameter large enough to provide a contact 
time of | to 3 x 107° seconds of the gas flow in a recirculation 
zone surrounding the second flame holder, the diameter of the 
second flame holder being 15 to 40 percent of the reactor diame- 
ter. 


NITROGEN OXIDES 
REFER ALSO TO CITATION(S) 10303 


10330 Nitrogen oxide reduction system. Beuther, H.; Kobylin- 
ski, T.P.; Swift, H.E. (to Gulf Research and Development Co.). US 
Patent 3,972,831. 3 Aug 1976. Filed date 24 Oct 1973. 14p. 

A system is proposed for the purification of exhaust gases 
from internal combustion engines, preferably the reduction of 
nitrogen oxides in exhaust gases from internal combustion engines 
in which nitrogen is selectively formed as substantially the only 
nitrogen-containing product. The exhaust gas is contacted at an 
elevated temperature with a noble metal in a reducing atmosphere, 
wherein nitrogen oxides are selectively converted to nitrogen as 
substantially the only nitrogen containing product, and/or is con- 
tacted with a noble metal in an oxidizing atmosphere, wherein car- 
bon monoxide and unburned hydrocarbons are converted to car- 
bon dioxide and water, said noble metal being distended on a 
microporous glass body. In a preferred embodiment the exhaust 
gas is contacted at an elevated temperature in a reducing at- 
mosphere with ruthenium supported on a microporous glass body 
comprising a leached, phase-separated alkali borosilicate. 


10331 Catalyst for ying automotive exhaust gases. Acres, 
G.J.K.; Cooper, B.J.; Diwell, A.F.; Evans, W.D.J. (to Johnson 
Matthey and Co., Ltd.). US Patent 3,972,837. 3 Aug 1976. Filed 
date 28 Jun 1974. 8p. 

A catalyst is described for use in the control of atmospheric 
pollution and, in particular, to the purification of exhaust gases 
from internal combustion engines. Specific catalysts of the present 
invention comprise: (1) ruthenium or an alloy thereof and a metal 
oxide capable of forming a stable mixed oxide (or ‘’ruthenite’’) 
with ruthenium dioxide; (2) a compound formed by ruthenium 
dioxide and a metal oxide capable of forming a stable mixed oxide 
(or ruthenite) with ruthenium dioxide; and (3) a mixed oxide con- 
taining ruthenium, the oxide being selected from the group consist- 
ing of oxides of the pyrochlore t A,B,0,, the perovskite t 
ABO,, the ilmenite type B,O, and the spinel type AB,O,. Particu- 
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larly good results were obtained where the platinum/ruthenium 
ratio is within the range 25 to 95 wt. percent platinum and 5 to 75 
wt. percent ruthenium. 


10332 Closed loop combustion pressure control. Sand, D.R. (to 
General Motors Corp.). US Patent 3,977,373. 31 Aug 1976. Filed 
date 25 Sep 1974. 1 2p. 

A combustion pressure responsive transducer energizes a 
solenoid valve assembly which varies an induction passage pressure 
signal to control a pressure responsive servomotor. The servomotor 
regulates a combustion parameter to limit peak combustion pres- 
sure to a selected value during subsequent combustion events and 
thus inhibit the formation =a emission of oxides of nitrogen. In 
one embodiment the servomotor regulates the ignition timing, 
while a second embodiment the servomotor regulates exhaust gas 
recirculation. 


10333 Method of o: fuels. Vierling, D.E.; Orr, H.S. US 
Patent 3,977,365. 31 Aug 1976. Filed date 6 Aug 1973. 4p. 

Fuels, such as gasoline, are oxidized in a combustion 
chamber, such as an automobile engine, with a substantial reduc- 
tion in the amount of toxic materials (nitric oxide, carbon monox- 
ide, and unburned hydrocarbons) formed. A mixture of oxygen 
and inert gases combine with the gasoline in a proportional mixer, 
the amount of nitrogen not exceeding 70% by weight of the mix- 
ture. In the preferred embodiment the oxygen is supplied partially 
from air and partially from a separate oxygen tank while the inert 
gases are partially the nitrogen from the air and the remaining ex- 
haust gases from the engine. 


10334 Device for purifying exhaust gases by catalytic reaction. 
Noguchi, M.; Bunda, T.; Sumiyoshi, M. (to Toyota Jidosha Kogyo 
Kabushiki Kaisha). US Patent 3,981,145. 21 Sep 1976. Priority 
date 3 Apr 1974, Japan. 10p. 

An exhaust gas purification apparatus is described for a 
vehicle in which exhaust gases from an internal combustion engine 
are subject to a catalytic reaction in a reducing catalyst bed and an 
oxidizing catalyst bed to remove nitrogen oxides and combustible 
constituents in the engine exhaust gases. In the device, the reduc- 
ing catalyst bed and oxidizing catalyst bed are disposed in series in 
the flowing direction of exhaust gases within a cylindrical casing 
mounted integrally to a joining portion of exhaust manifold, and 
secondary air supplying means is provided when the exhaust gas 
temperature at a point downstream of the catalyst beds is lower 
than a predetemined setting. A passage for connecting the joining 
portion of the exhaust manifold directly with an exhaust pipe is 
provided, and a valve means is disposed in this passage to be 
opened to pass the exhaust gases through this passage when the ex- 
haust gas temperature detected by a temperature detector 
mounted to the exhaust pipe is higher than the predetermined 
setting. 


10335 Nitrogen oxide decomposition process. Henis, J.M. (to 
Monsanto Co.). US Patent 3,983,021. 28 Sep 1976. Filed date 9 
Jun 1971. 22p. 

A method for the removal of nitrogen oxides from gases by 
solids contact and electric discharge is described. The design is 
given of an apparatus in which nitrogen oxides are decomposed by 
forming a dilute plasma in contact with heterogeneous catalysts. 


10336 Exhaust catalyst. Stephens, R.E. (to Ethyl Corp.). US 
Patent 3,983,072. 28 Sep 1976. Filed date 16 Apr 1973. 6p. 

Engine exhaust gas is rendered less noxious by contact with 
a catalyst consisting essentially of manganese oxide and palladium 
on a suitable support such as alumina. Optionally, the support may 
be precoated with a rare earth metal oxide to improve catalyst 
hardness. 


CARBON MONOXIDE 


REFER ALSO TO CITATION(S) 10330, 10331, 10333, 10334, 
10336, 11082 


10337 (CONF-741187—, pp 185-200) HC and CO reduction 
with converter. Tom, Y.Y. (Univ. of Wisconsin, Milwau- 
kee); Hughes, G.; Tsao, K.C.; Zalabsky, J. 1974. 

From 13. annual purdue air quality conference; Indi- 
anapolis, Indiana, United States of America (USA) (13 Nov 
1974). 

In Proceedings of the thirteenth annual Purdue air quality 
conference. 

HC and CO emissions from a 35-hp rotary combustion en- 
gine are investigated before and after a monolithic catalytic con- 
verter. The concentrations are measured by flame ionization (FID) 
and non-dispersion infrared (NDIR) methods. CO, and O, concen- 
trations are also measured as indirect verification of converter ef- 
fectiveness. Emphasis is given to the effect of the converter under 
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manufacturer's recommended engine setting and to tests per- 
formed with respect to various engine loading and engine speed. 
Results are compared to data obtained with different air-fuel ratio 
and intake manifold pressure. The compatibility of the converter 
with rotary engine exhaust is examined by monitoring temperatures 
before and after the converter. Preliminary experimental data for 
possible change of exhaust water vapor acidity are obtained by 
titration. 


10338 Method of removing carbon monoxide from gases. 
Gerstein, B.C.; Macaulay, D.B. (to Energy Research and Develop- 
ment Administration). US Patent 3,961,016. 1 Jun 1976. Filed 
date o 5 r 1974. 4p. 
-APPL-464,428. 

ie process and catalyst are disclosed for purifying an at- 
mosphere containing carbon monoxide by passing the atmosphere 
through a bed of a catalyst of TbO/sub x/, where x = 1.8 to 1.5. 
The carbon monoxide is oxidized to carbon dioxide. 


10339 Thermal reactor. Masaki, K.; Nagaishi, H.; Ookubo, Y. 
(to Nissan Motor Co., Ltd.). US Patent 3,979,905. 14 Sep 1976. 
Priority date 17 Aug 1973, Japan. 8p. 

An elongate outer hollow member encloses an elongate 
inner hollow member to form an annular passage which commu- 
nicates with an exhaust gas inlet of the outer hollow member. The 
inner hollow member has a combustion chamber, ports formed 
through a closed upstream end portion, and opening from the ex- 
haust gas inlet into the combustion chamber for injection of a por- 
tion of exhaust gas. Ports formed through a side portion open from 
the annular passage into the combustion chamber for injection of 
the remaining portion of exhaust gas. A secondary air injection 
means is disposed in the combustion chamber adjacent to the 
closed end portion and upstream of the ports in the side portion 
for injection of secondary air into the combustion chamber. 


SULFUR DIOXIDE 
REFER ALSO TO CITATION(S) 10331 


HYDROCARBONS 


REFER ALSO TO CITATION(S) 10330, 10333, 10334, 10336, 
10337, 10339, 11153 


ALTERNATIVE FUELS 
REFER ALSO TO CITATION(S) 9383, 10277, 10304 


10340 Organic compounds for use as fuel additives. Haem- 
merle, B.; Sillion, B.; De Gaudemaris, G. (to Institut Francais du 
Petrole, des Carburants et Lubrifiants et Entreprise de Recherches 
et d’Activities Petrolieres Elf ). US Patent 3,980,448. 14 Sep 
1976. Filed date 2 May 1973. 8p. 

The invention described relates to gasoline compositions 
containing additives which are reaction products of a maleic an- 
hydride with a linear polyamine. The chemical composition of the 
additives are given, and production and testing are discussed in 
several examples. 


MATERIALS 


REFER ALSO TO CITATION(S) 11592 


10341 (AD-A—013650/7ST) Materials research at Stanford 
University. Report No. 14 (annual), 1 Jul 1974—30 Jun 1975. 
(Stanford Univ., Calif. (USA). Center for Materials Research). Jul 
1975. 362p. (CMR—75-12). NTIS $10.25. 

See also report dated Aug 1974, AD—785446. 

Brief descriptions are presented of the various individual 
research programs active during the period July 1974, through 
June 1975. It was decided that the simplest and most straightfor- 
ward way to encompass Stanford’s broad activities in this area 
would be an alphabetical arrangement by principal investigator. In 
addition to brief abstracts relating to the various research pro- 
grams, compilations are included of publications, doctoral disserta- 
tions, faculty and senior staff members, research associates, gradu- 
ate students and de awarded. From this compilation, it can be 
seen that research on materials and related problems is being con- 
ducted within twelve different academic departments as well as in 
the Hansen Microwave Laboratory. (GRA) 
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10342 (AD-A—018903) Soviet in material 

science No. 1, January—June 1975. Hibben, S.; Kourilo, J. 

(Informatics, Inc., i ~ SS 30 Nov 1975. Contract 
MDA903-76-C-0099. 90p. NTI 

This is a combined bibliography of Soviet articles published 

in the first half of 1975 on the topics of superconductivity, 


semiconductors, composite materials and high temperature ceram- 
ics. Articles on basic research in these fields have been primarily 
included, rather than applications of them. (GRA) 


(ORNL—5182) Metals and Ceramics Division materials 
science annual progress report for period ending June 30, 1976. 
McHargue, C.J. (comp.). (Oak Ridge National Lab., Tenn. 
(USA)). Sep 1976. Contract W-7405-eng-26. 108p. Dep. NTIS 
$6.00. 


Research is reported in programs on structure of materials, 
mechanical properties of metals and alloys, physical properties of 
metals and alloys, and radiation effects on metals and alloys. 
(IRD) 


10344 Evaluation de I'action de l'environnement spatial sur les 
materiaux. Colloque international, Toulouse, France, 17—21 Juin 
1974. (Evaluation of space environment on materials. International 
conference, Toulouse, France, June 17—21, 1974). Toulouse; Cen- 
tre National d'Etudes Spatiales (1974). vp. (CONF-740632—). 

From International conference on evaluation of space en- 
vironment; Toulouse, France (17 Jun 1974). 

Individual papers from this conference were processed 
separately for inclusion in the data base and ERA. (RWR) 


10345 Structure and excitations of solids. Con- 
ference held at Williamsburg, Virginia, March 25—27, 1976. Lu- 
covsky, G.; Galeener, F.L. (eds.). New York; American Institute of 
Physics (1976). 415p. (CONF-760345—). 

From International topical conference on structure and ex- 
citations of amorphous solids; Williamsburg, Virginia, United 
States of America (USA) (25 Mar 1976). 

Sixty-three papers were presented at the conference. 
Separate abstracts were prepared for each of ten papers. (JRD) 


10346 Coating hardenable by ionization beams. 
Chaudhari, D.; Haering, E.; Dobbelstein, A.; Hoselmann, W. (to 
BASF Farben and Fasern AG). US Patent 3,948,739. 6 Apr 1976. 
Filed date 9 Oct 1973. 8p. 

Coating compositions hardenable by ionizing radiation are 
described which contain as binding agents a mixture of at least | 
unsaturated olefin compound containing urethane groups, and at 
least 1 further unsaturated olefin compound that may be 
copolymerized. The unsaturated olefin compound containing the 
urethane groups is a reaction product of a compound containing 
carboxylic acid groups and a compound containing at least | iso- 
cyanate group where the mixture of the two olefins may contain 
conventional additives of the lacquer industry. 6 claims, no 
drawings. 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 9749 


10347 (AD-A—018637) Applied high-temperature technology 
program. I. Final technical report 1 Jun 1971—31 Jan 1975. 
Hayes, C.W.; Jackson, J.J. (Pratt and Whitney Aircraft, East Hart- 
ford, Conn. (USA)). Oct 1975. Contract F33657-71-C-0789. 
266p. (PWA—5232-Vol-1). NTIS $9.00. 

See also Volume 2, AD-A—018638. 

The initial effort consisted of the development of aircooled 
niobium and thoria dispersed (TD) cobalt vanes for installation in 
an advanced development engine. The redirected effort, covered in 
the report, continued this development by further characterizing 
the poor fatigue behavior of the coated SU-31 columbium alloy 
and substituting a directionally solidified eutectic alloy for the TD 
cobalt material. The gamma/gamma’'[delta D.S. eutectic alloy was 
chosen for this program. A technology base for design of 
gamma/gamma’ [delta D.S. eutectic hardware is ted. This in- 
cludes: casting, coating, joining, hole drilling, and material proper- 
ty evaluation. Material laboratory tests are described and data 
presented. Applications to aircooled turbine hardware is discussed. 


10348 (AD-A—024217) Directionally solidified in situ metal 
matrix composites. Part 1. Final report, 1 Nov 1974—1 Jan 1976. 
Haour, G.; Mollard, F.; Lux, B.; Clauer, A.H.; Wright, 1.G. 
(Battelle Columbus Labs., Ohio (USA)). Jan 1976. Contract 
N00019-74-C-0409. 57p. NTIS $4.50. 

The aim of the present alloy screeni 
identify new eutectic superalloys suitable for 


program was to 
manufacture of 
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directionally solidified turbine blades operating at up to 1150 C. In 
the course of this program, five eutectics not viously in- 
vestigated have been found to meet the ing objectives 
of a meltin oe Sass Se eS eee ity below 9 g/cc 
ond © senstelily tue eubduien tate. pido Pernod 
ble to those of the presen most advanced eutectic superalloys, 
such as Ni-2.5A1-19.7N r or Co20TaC-15Cr-8.5Ni-6W. Their 
oxidation rates, already comparable to that of Co-TaC, measured 
in the present study, could be further improved by compositional 
adjustments. These results were obtained on the basis of a screen- 
ing of available phase di s for 107 alloy systems based on Ni, 
Co and Fe, from which 52 alloy systems were retained for further 
study. Twenty-eight simple te systems, either not previously 
evaluated or not described in sufficient detail, were examined ex- 
perimentally by ing several samples of compositions close to 
that determined by a semi-empirical graphical method as closest to 
the expected eutectic. As a result, 22 eutectics were identified and 
characterized in terms of melting temperature, microstructure and 
estimated density. Of these, 10 eutectics were found to meet the 
objectives of a melting point above 1200 C, a ‘regular’ microstruc- 
ture my es amenable to directional solidification and a densi- 
ty below 9 g/cc. They were therefore subjected to a systematic in- 
vestigation of their oxidation resistance, Codie to the identifica- 
tion of the 5 promising eutectics previously mentioned. (GRA) 


10349 (IS-RIC—8) Commercial rare earth metals and 
covered by the unified numbering system (UNS). Gschneider, K.A. 
Jr. (lowa State Univ. of Science and Technology, Ames (USA). 
Rare-Earth Information Center). Jul 1976. Contract W-7405-ENG- 
82. 1Sp. Dep. NTIS $3.50. 

The scheme of the UNS system is an alpha-numeric code 

peggy: Ny a single letter followed by five digits. The initial letter 
in the UNS indicates broad categories of alloys; A indicates alu- 
minum alloys, C copper alloys, D ce earth and rare earth-like 
metals, L low-melting alloys, and so on. The UNS provides a 
means of correlating many number systems currently administered 
by societies, trade associations, and individual users and producers 
of metals and alloys. UNS also allows for the addition of new 
metals and alloys as they are introduced. In addition, the proposed 
system is readily adapted to computer listings for indexing pur- 
poses. 
10350 (NTIS/PS—76/0281) Cobalt—rare earth permanent 
magnets (a bibliography with abstracts). Report for 1964-Jan 1976. 
Smith, M.F. (National Technical Information Service, Springfield, 
Va. (USA)). Apr 1976. 118p. NTIS $25.00. 

Citations include the fabrication, crystal growth, crystal 
structure, defects, tests, measurement, technology, and magnetic 
and thermal properties of cobalt rare earth magnetic alloys. 
(Contains 113 abstracts) (GRA) 


10351 Physics under intense magnetic fields. of in- 
ternational Grenoble, France, 18—20, 1974. 
Paris; Centre National de la Recherche Scientifique (1975). 447p. 
(In French and English). (CONF-7409105—). 

From International conference on ggg under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

Abstracts for 25 papers appear separately in ERA. (SDF) 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 9880, 10102, 10103, 10430, 
10438, 10479, 10502, 10611, 10687, 10689, 10690, 10691 


10352 (AD-A—019960) Optimization and design criteria for 

Final 1 Nov 1973—30 Sep 
1975. Spees, J.A.; Stusrud, R.W.; Sippel, G.R.; Herman, M. 
(General Motors Corp., Indianapolis, Ind. (USA). Detroit Diesel 
Allison Div.). 1975. Contract N00019-74-C-0103. 220p. 
(DDA-EDR—8600). NTIS $7.75. 

A program plan for evaluating beryllium/titanium composite 
materials with respect to method of manufacture, v/o Be extrusion 
and forging reduction is presented. Coextruded Be/Ti powders, as 
well as coextruded Be rod with a wrought Ti matrix was in- 
vestigated. The most cost effective material/process was charac- 
terized and design criteria properties determined for gas turbine 
for gas turbine fan/compressor blades applications. The material 
from each vendor was received, isothermally forged and tensile 
tested at room temp. and 600F. Based on the tensile results and 
ic examination one type was selected for further 

tization. This characterization included creep, high 


metal 
poy < " sos 
and low cycle fatigue and ballistic impact. (GRA) 

10353 (AD-A—020322) A test method for evaluation of metal 
powders. Final report Nov 1973—Mar 1975. Birla, N.; DePierre, 
V. (Cincinnati Univ., Ohio (USA)). Oct 1975. Contract F33615- 
73-C-5097. 47p. NTIS $4.00. 
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A speedy and economical test method for determining the 
potential of metal powders to achieve desired mechanical proper- 
ties after consolidation is described. It consists of e i 
metal powders in an evacuated metal tube and reducing the out- 
side diameter of the powder-filled tube by swaging to produce a 
fully consolidated powder bar which provides material for tensile 
testing. The tensile test results measure the potential of the metal 
powders. Application of the method to an evaluation of tical 
(REP) and angular (H/DH) titanium alloy (Ti-6Al-2Sn-4Zr-6Mo) 
metal powders demonstrates the procedure can also be utilized to 
determine processing properties of metal powders. Results show 
both spherical and angular powders upon complete consolidation 
furnish tensile properties equivalent to conventional wrought Ti- 
6246 material. Results also indicate that the hydride powders 
(1.9% hydrogen) are less apt to be contaminated durin 
processing. The test method is recommended as an excellent too! 
for determining the potential of metal powders to achieve 
mechanical properties and for establishing optimum processing 
parameters for consolidation of metal powders. (Author) (GRA) 


10354 (AD-A—022494) An evaluation of some 

titanium in heavy sections. Final report. Chait, R.; 
SeSisto, T.S. (Army Materials and Mechanics Research Center, 
Watertown, Mass. (USA)). Sep 1975. 25p. (AMMRC-PTR—75- 
3). NTIS $3.50. 

See also report dated Oct 72, AD—753919. 

Utilization of advanced titanium alloys in heavy sections de- 
nds to a large extent on the ability to fabricate these sections. 
jis study is concerned with the high strength alpha-beta alloy Ti- 

6AIl-6V-2Sn (Ti-662) and the metastable beta alloy Ti-8Mo-8V- 
2Fe-3Al (Ti-8823) and their fabrication in large sections. The ex- 
trusion technique utilized to achieve better than a 6:1 reduction 
ratio for a heavy section cylindrical hollow of this alloy is 
described. Following extrusion, the alloys were given one of two 
heat treatments: for the Ti-662 the solutionize and age or solu- 
tionize and overage heat treatments; for the Ti-8823 alloy the 
commonly suggested solutionize and age heat treatment or a direct 
age without the intermediate solutionized. The influence of these 
heat treatments is given in terms of microstructure and mechanical 
properties (yield strength, tensile strength, elongation, reduction of 
area, and fracture toughness). (GRA) 


10355 (AD-A—023903) Synthesis of new or improved optical 
and electrical materials. Final report 1 Apr 1971—31 Dec 1974. 
Bunshah, R.F.; Dillon, R.O.; Beale, H.A. (California Univ., Los 
Angeles (USA). Dept. of Materials). Nov 1975. Contract N00123- 
72-C-2064. 57p. (UCLA-ENG—7590). NTIS $4.50. 

This investigation consisted of four parts. In part one, the 
deposition of the small bandgap material Ga/sub x/In/sub 1-x/Sb 
was explored. Experimental parameters were established for the 
deposition of polycrystalline films of various alloys in this system 
using single source evaporation. In the second part, the deposition 
of the large-bandgap materials AlN and AlSb was examined. The 
third and fourth parts of the investigation were concerned with the 

ition of laser mirror materials and the synthesis of TiO2 
(rutile) films. (Author) (GRA) 


10356 (AD-A—024109) The sputter deposition and evaluation 
of tungsten and chromium for use in weapon components. Technical 
report. Jones, R.H.; Moss, R.W.; McClanahan, E.D.; Butts, H.L. 
Oct 1975. 47p. NTIS $4.00. 

This work was conducted to establish sputter deposition as a 
candidate production coating process for military items. Specifi- 
cally two areas were evaluated -- deposition on internal bore sur- 
faces of gun barrels and deposition of wear resistant coatings on 
external surfaces. The feasibility of sputter deposition on bore sur- 
faces of 7.62mm gun tubes was studied using both a modified dc- 
triode scheme with tungsten targets centered on the gun tube axis 
and a dc-diode scheme with the plasma supported by thermally 
emitted electrons from a hot target/filament centered on the gun 
tube axis. Although the latter scheme gave better deposition 
characteristics, further refinements appear necessary before the 
method can be adapted as a production coating process. High 
quality chromium coatings were produced on 7076-T6 aluminum 
substrates in the work involving deposition on external surfaces. 
The wear test results indicate the sputter deposited chromium 
coatings exhibited superior substrate adherence and more uniform 
wear characteristics when compared to the electro-deposited 
chromium plating. (Author) (GRA) 


10357 (AD-A—024780) Fabrication and evaluation of hot iso- 
statically pressed beryllium. Final technical report Jul 1974—Oct 
1975. London, G.J.; Lidman, W.G. (Kawecki Berylco Industries, 
Inc., Reading, Pa. (USA)). Jan 1976. Contract F33615-75-C-5041. 
18p. NTIS $3.50. 

The production of beryllium substructure was undertaken as 
part of the Carbon-Carbon Design Program (CCDP). Because of a 
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change in beryllium requirements, the program was delayed and 
then redirected. A study of machining and etching of internal and 
external threads was started, and was terminated prior to the 
evaluation of parts produced. Four cylinders and one hollow cone 
frustum were made by direct hot isostatic pressing of electrolytic 
grade beryllium powder. Mechanical properties of the cylinders are 
reported and met the requirements established for the material. 
(GRA) 


10358 (AD-A—025141) Growth of single crystals of some 
rare-earth-cobalt compounds, R2Co17, from the melt. Technical re- 
Miller, A.E.; D’Silva, T. Dec 1975. Contract N00014-67-A- 
242-0007. 31p. NTIS $4.00. 
Procedures are described that have been successfully used 
to grow large single crystals of rare-earth cobalt compounds, 
R2Co17. (Author) (GRA) 


10359 (BDX—613-1502) Effects of drilling variables on burr 
properties. Gillespie, L.K. (Bendix Corp., Kansas City, Mo. 
(USA)). Sep 1976. Contract E(29-1)-0613. 79p. Dep. NTIS $5.00. 

An investigation utilizing 303Se stainless steel, 17-4PH 
stainless steel, 1018 steel, and 6061-T6 aluminum was conducted 
to determine the influence of drilling variables in controlling burr 
size to minimize burr-removal cost and improve the quality and re- 
liability of parts for small precision mechanisms. Burr thickness 
can be minimized by reducing feedrate and cutting velocity, and 
by using drills having high helix angles. High helix angles reduce 
burr thickness, length, and radius, while most other variables 
reduce only one of these properties. Radial-lip drills minimize 
burrs from 303Se stainless steel when large numbers of holes are 
drilled; this material stretches 10 percent before  drill- 
breakthrough. Entrance burrs can be minimized by the use of 
subland drills at a greatly increased tool cost. Backup-rods used in 
cross-drilled holes may be difficult to remove and may scratch the 
hole walls. 


10360 (BDX—613-1546) Extrude Hone deburring with X-base 
media. Gillespie, L.K. (Bendix Corp., Kansas City, Mo. (USA)). 
Sep 1973. Contract E(29-1)-613. Sip. Dep. NTIS $4.50. 

Small precision mechanisms must have burr-free, sharp- 
edged parts to operate well. Controlling the size of burrs can lower 
burr removal costs and improve edge repeatability. Study results 
indicated that with conventional tooling approaches, Extrude Hone 
deburring with x-base media removes more material from the hole 
than desired and is less repeatable than required on precision 
miniature parts. With this media, the process is most applicable to 
precision miniature parts with burrs less than 25.4 ym thick, al- 
lowable hole size changes equal to burr thickness, and allowable 
hole size repeatability of +-0.2 times the actual average hole size 
change. 


10361 (BNWL-CC—427) Fabrication of aluminum can com- 
ponents in PT-NR-57. Weber, J.W. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). 11 Jan 1966. Contract E(45-1)- 
1830. 12p. Dep. NTIS $3.50. 

Declassified 5 Sep 1976. 

Production Test PT-NR-57 was conducted to provide a 
pilot-plant quantity of irradiated co-producer target elements, 
made with lithium-bearing ceramic cores, and to evaluate the in- 
reactor performance of ceramic bearing target elements fabricated 
by several processes. The targets consisted of lithium aluminate 
(LiAIO,) ceramic cores sealed in the inner aluminum cans which 
were in turn sealed in Zr-2 outer cans. Starting stock for the alu- 
minum tubes was 8001 aluminum alloy tubing 1.5 in. OD x 0.055 
in. wall in 8 ft lengths. The fabrication steps used to reduce this 
tubing size and obtain the 260 to 1.25 in. OD tubes as described 
above were: dye penetrant test for major surface defects; draw 
from 1.5 in. OD to 1.25 in. nominal OD in six reduction steps; roll 
straighten; swage to final 1.250 in. OD; ultrasonic test 100 percent 
of swaged tubing for surface and internal defects; machine usable 
tube sections to 11.950 in. length; and measure for acceptable OD 
and ID, length, and warp. Of eight hundred feet of starting 8001 
aluminum tubing, 1.5 in. OD nominal, 30 percent was rejected at 
the dye penetrant step, 30 percent at the ultrasonic test step, and 8 
percent at the final measurement step. The 260 approximately | 
foot long pieces of tubing acceptable for the inner target com- 
ponent represented approximately 32 percent of the original start- 
ing stock. The 60 percent total reject from dye penetrant and ul- 
trasonic tests resulted from a large number of defects found in 
_— the transverse and longitudinal directions in the tubing sur- 
‘ace. 


10362 (LBL—4953) Quench-age method for the fabrication of 
Nb(Al) su mductors. Ciardella, R.L.; Dariel, M.P.; Wang, 
J.L.F.; Pickus, M.R. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Aug 1976. Contract W-7405-ENG-48. 5p. 
(CONF-760829—40). Dep. NTIS $3.50. 
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From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

The possibility of taking advantage of the extended, high 
temperature solid solubility of Al in Nb in order to produce com- 
posite Nb-Nb;Al superconductors was investigated. Rapid 
quenching after an elevated (1950°C) solution treatment makes it 
possible to retain at room temperature a metastable solid solution 
containing up to 21 at. percent Al. The solid solution transforms 
into the A-15 phase in the course of a short and relatively low 
temperature (1000°C) aging treatment. The inductively measured 
onset of superconductivity was 17.6°K in a 100 wm thick core of 
Nb,Al embedded in a Nb matrix and prepared by the quench-age 
method. 


10363 (N—76-11882) Skylab m518 multipurpose furnace con- 
vection analysis. Final . Bourgeois, S.V.; Spradley, L.W. Sep 
1975. Contract NAS8-27015. 85p. (NASA-CR—144036; LMSC- 
HREC-TR-D—496534). NTIS $5.00. 

An analysis was performed of the convection which existed 
on ground tests and during skylab processing of two experiments: 
vapor growth of IV-VI compounds growth of spherical crystals. A 
parallel analysis was also performed on Skylab experiment indium 
antimonide crystals because indium antimonide (InSb) was used 
and a free surface existed in the tellurium-doped Skylab III sample. 
In addition, brief analyses were also performed of the 
microsegregation in germanium experiment because the Skylab 
crystals indicated turbulent convection effects. Simple dimensional 
analysis calculations and a more accurate, but complex, convection 
computer model, were used in the analysis. (Author) (GRA) 


10364 (N—76-17225) Thermogravimetric study of reduction 
of oxides present in oxidized nickel-base alloy powders. Herbell, 
T.P. Jan 1976. 18p. (NASA-TM-X—3340; E—8492). NTIS $3.50. 

Carbon, hydrogen, and hydrogen plus carbon reduction of 
three oxidized nickel-base alloy powders (a solid solution 
strengthened alloy both with and without the gamma prime for- 
mers aluminum and titanium and the solid solution strengthened 
alloy NiCrAlY) were evaluated by thermogravimetry. Hydrogen 
and hydrogen plus carbon were completely effective in reducing an 
alloy containing chromium, columbium, tantalum, molybdenum, 
and tungsten. However, with aluminum and titanium present the 
reduction was limited to a weight loss of about 81 percent. Carbon 
alone was not effective in reducing any of the alloys, and none of 
the reducing conditions were effective for use with NiCrAlY. 
(Author) (GRA) 


10365 (NTIS/PS—76/0355) Metal drawing (a bibliography 
with abstracts). Report for 1964-Mar 1976. Reed, W.E. (National 
Technical Information Service, Springfield, Va. (USA)). May 
1976. 58p. NTIS $25.00. 

Supersedes NTIS/PS-75/162. 

Citations include application of ultrasonic energy, effects of 
friction, lubricants and lubrication, and deformation. (This updated 
bibliography contains 53 abstracts, 10 of which are new entries to 
the previous edition.) (GRA) 


10366 (SAND—76-8507) Adhesion testing of deposit-substrate 
combinations. Dini, J.W.; Johnson, H.R. (Sandia Labs., Livermore, 
Calif. (USA)). Sep 1976. Contract AT(29-1)-789. 44p. Dep. NTIS 
$4.00. 

For quantitative measurements of adhesion in coating-sub- 
strate combinations, the means most often used at Sandia Labora- 
tories are ring shear, conical-head tensile, and I-beam tensile tests. 
Details presented for each test include specimen size, shape, and 
preparation, and the manner in which the test is performed. Pros 
and cons of each test are discussed in the light of substantial prac- 
tical experience, and data for the various deposit-substrate com- 
binations are included. 


10367 (UCRL—52124) Industrial production of lithium metal: 
review of literature. Homsy, R.V. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 2 Sep 1976. Contract W- 
7405-ENG-48. 15p. Dep. NTIS $3.50. 

A literature search uncovered operating conditions for in- 
dustrial production of metallic lithium. Energy efficiency ranged 
from 9 to 41 percent, while maximum electrical energy efficiency 
of nearly 50 percent occurred at a current density of 4 kA/m’. 
Main causes of inefficiency were ohmic potential drop in the elec- 
trolyte and heating energy loss. Alternate methods of producing 
lithium metal are also reviewed. 


10368 (UCRL-Trans— 11168) Electrolytic deposition of lithium 
on a liquid zinc cathode. Inozemtsev, M.V.; Mordovin, A.E.; 
Nichkov, L.F.; in, S.P. Translated from Izv. Vyssh. Uchebn. 
Zaved., Tsvet. Metall.; No. 1, 75-79( 1969). 10p. Dep. NTIS $3.50. 

The kinetics of Li deposition on a liquid Zn cathode from 
mixed Li and Ca chloride melts were studied. It was found that 
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lithium separation occurs with a depolarization reaching | v. This 
value rapidly changes with an increase in deposition rate or an in- 
crease in the lithium content of the alloy. It was shown that the ad- 
dition of lithium fluoride to the electrolyte has no practical effect 
on the separation potentials of lithium. 


10369 Applying electron beam welding in nuclear engineering. 
Savornin, B. (Cie pour |’Etude et la Realisation de Combust At., 
Bonneuil-sur-Marne, France). Nucl. Eng. Int.; 21: No. 240, 58- 
59(Mar 1976). 

From the experience gained in tackling problems of high 
precision welding on nuclear fuel elements, it is now possible to 
consider introducing the process to boilermakers and heavy plate 
fabricators for certain specific applications where it would be 
technically and economically justified. The advantages and disad- 
vantages of the process are discussed. 


10370 Turning, boring, and milling of large-size workpieces. 
Seidensticker, N. (O. Doerries, Dueren, Ger.). Werkstatt Betr.; 
109: No. 3, 163-166(Mar 1976). (In German). 

An NC-machine tool for working of large-size workpieces 
by turning, boring, milling, drilling, facing, and grinding is 
described. By inventive arrangement and installation of the in- 
dividual machine units with respect to one another, by specially 
developed boring, milling, and facing heads, and by using special 
accessories for faceplate positioning, the above mentioned opera- 
tions can be performed in one setting and without any additional 
transport mechanism. The machine tool can be used primarily for 
the manufacture of nuclear reactors. 


10371 Problems encountered in the construction of reactor 
safety containments from steel. Emmerich, R. (Thyssen-Hen- 
richshuette, Hottingen, Ger.). Kerntechnik; 18: No. 3, 109- 
111(Mar 1976). (In German and English). 

The segments for the containments of the nuclear power 
plants with electric power ratings of up to 1300 MW, under con- 
struction or being planned at present, can still be made by hot- 
dishing out of steels with a yield point of 500 N/mm’. If the unit 
ratings or the stipulated safety factors are raised still higher it will 
be necessary to explore new methods regarding steel quality and 
fabrication methods. Measures required, with the current require- 
ments im on the materials, to fabricate hotdished segments 
from normalized steels, as well as considerations relating to the use 
of quenched and tempered steels and the raising of the minimum 
stress-relief annealing limit are discussed. | ref. 


10372 Niobium-tin superconducting wire by the infiltration 
process. Hemachalam, K.; Pickus, M.R. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). J. Less-Common Met.; 46: No. 
2, 279-303(May 1976). 

Superconducting wires containing filaments of the AI5 
compound, Nb,Sn, were made by powder metallurgy techniques. 
This article describes the various approaches employed for achiev- 
ing a desired level of porosity in rods of sintered niobium that 
were later infiltrated with liquid tin. The influence of various 
mechanical deformation processes on filament morphology is re- 
ported. The critical current density of finished wires was measured 
under pulsed fields. The results indicate a pronounced Isub(c) de- 

ndence on the type of deformation process used. Encouragingly 
igh values of current-carrying capacity were observed. 


10373 (UCRL-Trans—11180) Densification procedures in 
powder metallurgy. Kieffer, R.; Vendl, A.; Ettmayer, P. Translated 
from Metall; 30: No. 5, 407-416(May 1976). 38p. Dep. NTIS 
$4.00. 


The solidification of metal powders for forming solids is sig- 
nificant for all powder metallurgical processes. Several powder 
———— processes are possible: (a) Production of compact 
sinter-solids below the smelting point of the metallic powder, (b) 
forming of metallurgical structures which cannot be attained by 
smelting the material, and (c) production of metallic 
cashed. Processes of compressing, compressing of powder 
together with sintering and new deve mts of these techniques 
are discussed. E ially die sinterin; metal powder, slip casting 
of metal powders, rolling of powder forging of powder, high energy 
compression and cold isostatic powder solidification is elucidated. 
The importance of the newly developed method of hot isostatic 
compression of metallic powder and the situation of diamond 
yey under high pressure are especially discussed. 9 tables, 

6 fig, 97 references. 


10374 Diffusion bonding. Anderson, R.C. (to Energy Research 
and Development Administration). US Patent 3,964,667. 22 Jun 
1976. Filed date 19 Jan 1966. 8p. 

PAT-APPL-521,747. 

A method is described for joining beryllium to beryllium by 
diffusion bonding. At least one surface portion of at lest two 
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beryllium pieces is coated with nickel. A coated surface portion is 
positioned in a contiguous relationship with another surface por- 
tion and subjected to an environment having an a re ata 
= lower than ambient pressure. A force is applied on the 
ryllium pieces for causing the contiguous surface portions to 
abut against each other. contiguous surface portions are 
heated to a maximum temperature less than the melting tempera- 
ture of the beryllium, and the applied force is decreased while in- 
creasing the temperature after attaining a temperature substantially 
above room temperature. A portion of the applied force is main- 
tained at a temperature corresponding to about maximum tem- 
a for a duration sufficient to effect the diffusion bond 
tween the contiguous surface portions. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 10414, 10418 


10375 (AD-A—021405) Texture of Ti-6AI-4V as affected by 

temperature. Final report. Zarkades, A.; Larson, F.R. 
(Army Materials and Mechanics Research Center, Watertown, 
Mass. (USA)). Dec 1975. 13p. (AMMRC-TR—75-25). NTIS 
$3.50. 

An experimental investigation was carried out to determine 
the effect of rolling temperature on the texture development in Ti- 
6AI-4V. All specimens were unidirectionally rolled to a reduction 
of approximately 90 percent A set of mill-annealed, as-received 
material was rolled between 1200 and 1650F. Three additional 
specimens were solution treated, aged, and rolled at the aging tem- 
peratures of 1100, 1150, and 1200F. Attempts to cold roll these 
plates were unsuccessful due to cracking. Textures were deter- 
mined for all material processed. Although improvements of the 
strain ratios over the as-received material were noted, these were 
considered low. (GRA) 


10376 (AD-A—023781) Strain energy criterion of martensitic 
transformation. Technical report. Shibata, M.; Ono, K. (California 
Univ., Los Angeles (USA). Dept. of Materials). Apr 1976. Con- 
tract N00014-75-C-0889. 10p. NTIS $3.50. 

A new theory of martensitic transformation based on the 
minimization of total strain energy has been developed, where the 
plastic relaxation strain (PRS) concept is introduced in order to 
relieve the high internal stress due to martensitic transformation in 
Ti, Ti-Mn, -Cr, -Ta, and -Zr alloys. For the analysis of Ti mar- 
tensite, a total of 84 glide and twin systems were evaluated as PRS. 
For oblate spheroids with aspect ratio less than 0.01, (1,0,-1,1) = 
1,0,1,2+ twin, (1,0,-1,1) =1,-1,2,3+ glide and (1,1,-2,2) =1,- 
1,2,3+ glide or twin systems produced strain energy minima at 
shear strain less than 2%, although crystal plasticity data of Paton 
and Backofen rules out the latter twin system. Theoretical predic- 
tions on habit plane in Ti, Ti-Ta and -Zr alloys turned out to be 
close to (334) sub B. In Ti-Mn and -Cr alloys, both (334) sub B 
and (344) sub B habit planes were predicted depending on the 
variant of (1,0,-1,1) =1,0,1,2+ twin. These and other predictions 
are in excellent agreement with experimental observations. (GRA) 


10377 (AD-A—024420) Development of solidified 
eutectic nickel and cobalt alloys. Final report Nov 1974—Nov 1975. 
Lemkey, F.D. (United Technologies Research Center, East Hart- 
ford, Conn. (USA)). Dec 1975. Contract N62269-75-C-0129. 66p. 
NTIS $4.50. 

Investigations to develop an isotropically ductile high tem- 
perature eutectic alloy first focused on identifying the cubic 
(gamma + alpha) phase field and the cubic plus (gamma [ sigma) 
phase field within the q nary systems, Ni-Cr-W-Al. Nickel al- 
loys containing O-15 w/o W, 2 w/o Al, and nominally 40 w/o Cr 
were shown to consist of a nickel-rich lamellar solid solution 
matrix saturated with tungsten and chromium, and aligned chromi- 
um rich lamellae containing nickel-rich Widmanstatten precipitate. 
Alloys containing 18 w/o W however consisted of a nickel-rich 
lamellar matrix and ali sigma phase, identified by X-ray dif- 
fraction as approximately Cr8NiSW. The attainment of significant 
low temperature ductility was found to be limited by the low duc- 
tility of sigma phase as previously observed for all multicomponent 
Ni-Cr-W-Al and Ni-Co-Cr-W-Al alloys containing 18 w/o W. 
Directionally solidified alloys with fully aligned gamma + alpha 
and gamma + sigma microstructures exhibited respectively either 
insufficient values of strength or ductility com with conven- 
tional superalloys to be worthy of further deve nt in this pro- 
gram. To meet the program objectives, alloys derived from the 
Ni3Al-Mo (gamma’ - alpha) eutectic identified by us previously 
were selected for further investigation and optimization. Aluminum 
modifications of the pseudo-binary eutectic, gamma’ - alpha, 
yielded ductile/ductile, gamma’/gamma - alpha aligned composite 
microstructures. (GRA) 
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10378 (LBL—5176) Microstructure of a base metal thick film 
system. Mentley, D.E. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jun 1976. Contract W-7405-ENG-48. 
36p. Dep. NTIS $4.00. 

esis. 

A base metal thick film conductor system using glass frits 
with base metal oxide additions was investigated as metallization 
for hybrid microcircuits. Application of previous work on wetting 
and chemical bonding was made to this system. The observation of 
changes in the properties of the thick film was made by 
photomicrographs of screened samples and sheet resistivity mea- 
surements. In addition to the chemical and wetting properties, the 
effect of glass frit particle sizé on conductivity was also analyzed. 
The base metal oxide addition was found to produce a more con- 
sistent thick film conductor at low volume percentages of metal by 
inhibiting the formation of low melting redox reaction products. 


10379 (N—75-33223) Addition of oxygen to and distribution 
of oxides in tantalum alloy T-111 at low concentrations. Stecura, S. 
Oct 1975. 24p. (NASA-TM-X—3300; E—8358). NTIS $3.50. 

Oxygen was added at 820 and 990 C at an oxygen pressure 
of about .0003 torr. The technique permitted predetermined and 
reproducible oxygen doping of the tantalum alloy (T-111). Based 
on the temperature dependency of the doping reaction, it was con- 
cluded that the initial rates of oxygen pickup are probably con- 
trolled by solution of oxygen into the T-111 lattice. Although haf- 
nium oxides are more stable than those of tantalum or tungsten, 
analyses of extracted residues indicate that the tantalum and tung- 
sten oxides predominate in the as-doped specimens, presumably 
because of the higher concentrations of tantalum and tungsten in 
the alloy. However, high-temperature annealing promotes gettering 
of dissolved oxygen and oxygen from other oxides to form hafnium 
oxides. Small amounts of tantalum and tungsten oxides were still 
present after high temperature annealing. Tungsten oxide (WO3) 
volatilizes slightly from the surface of T-111 at 990 C but not at 
820 C. The vaporization of WO3 has no apparent effect on the 
doping reaction. (Author) (GRA) 


10380 Optical probes of vibrational excitations and structure. 
Solin, S.A. (Univ. of Chicago). pp 205-216 of In Structure and ex- 
citations of amorphous solids. Lucovsky, G. (ed.). New York; 
American Inst. of Physics (1976). 

From International topical conference on structure and ex- 
citations of amorphous solids; Williamsburg, Virginia, United 
States of America (USA) (25 Mar 1976). 

See CONF-760345—. 

The use of optical probes for extracting information on the 
structure of disordered solids is discussed with particular emphasis 
on Raman and Depolarization spectroscopic techniques. It is 
shown that long wavelength probes can provide details of subtle 
structural differences and are thus complementary to the more 
conventional short wavelength x ray probe. Examples of the diver- 
sity of structural information which can be deduced with an optical 
probe are cited. 


10381 Structural ordering in some amorphous metals and al- 
loys. Cargill, G.S. III; Kirkpatrick, S. (Watson Research Center, 
Yorktown Heights, NY). pp 339-352 of In Structure and excita- 
tions of amorphous solids. Lucovsky, G. (ed.). New York; Amer- 
ican Inst. of Physics (1976). 

From International topical conference on structure and ex- 
citations of amorphous solids; Williamsburg, Virginia, United 
States of America (USA) (25 Mar 1976). 

See CONF-760345—. 

Atomic arrangements in amorphous metals and alloys are 
discussed in terms of continuous dense random packing model 
structures. Constraints which may be introduced into computer 
generated hard sphere packings to insure tetrahedron perfection 
are described. The agreement between experiment and computer 
generated binary dense-random-packing-of-hard-spheres models 
which emphasize nearest neighbor tetrahedral ordering is en- 
couraging. Such models reproduce the observed, composition de- 
pendent structural features seen in the radial distribution functions 
of amorphous rare earth metal—transition metal alloys. 


10382 Structure and superconductivity of vapor quenched Mo 
and Nb films. Schroeder, B.; Johnson, W.L.; Tsuei, C.C.; Chaud- 
hari, P.; Graczyk, J.F. (Watson Research Center, Yorktown 
Heights, NY). pp 353-358 of In Structure and excitations of 
amorphous solids. Lucovsky, G. (ed.). New York; American Inst. 
of Physics (1976). 

From International topical conference on structure and ex- 
citations of amorphous solids; Williamsburg, Virginia, United 
States of America (USA) (25 Mar 1976). 

See CONF-760345—. 

Amorphous phases of Mo and Nb which are stable at room 
temperature have been obtained by e-beam vapor deposition of the 
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metals in a partial N, atmosphere on substrates kept below 100°K. 
The structure of these films can be described in terms of the 
DRPHS model. The amorphous Mo-films show a large increase in 
the superconducting transition temperature (compared with bulk 
Mo) while T/sub c/ of amorphous Nb films decreases. For the 
most ho neous Mo/sub 1-x/N/sub x/ films the T/sub c/ ob- 
tained is near 8.5°K and the transition width is less than or approx- 
imately equal to 0.1°K. In the absence of a nitrogen atmosphere 
pure Mo-films, vapor quenched onto sputter cleaned substrates at 
4.2°K are found to be crystalline bec. Contamination appears to 
stabilize amorphous or other nonequilibrium crystalline phases 
(fcc, hep). 


10383 Moessbauer studies of amorphous rare earth—Fe, alloys. 
Forester, D.W. (Naval Research Lab., Washington, DC). pp 384- 
389 of In Structure and excitations of amorphous solids. Lucovsky, 
G. (ed.). New York; American Inst. of Physics (1976). 

From International topical conference on structure and ex- 
citations of amorphous solids; Williamsburg, Virginia, United 
States of America (USA) (25 Mar 1976). 

See CONF-760345—. 

57Fe hyperfine spectra have been measured in several bulk 
amorphous rare earth—iron (Re—Fe) alloys including DyFe2, 
GdFe,, and SmFe,. GdFe, and SmFe, have magnetic ordering tem- 
peratures (T/sub c/) above room temperature whereas for DyFez, 
T/sub c/ = 299 +- 3°K. DyFe;, which has large local anisotropy as- 
sociated with the rare-earth orbital angular momentum, displays 
broad asymmetrical hyperfine patterns. GdFe, which has weak 
local anisotropy, has a broad symmetrical pattern and a much 
higher T/sub c/. The asymmetrical hyperfine patterns are in- 
terpreted in terms of averages over the randomly distributed 
quadrupolar and pseudo-dipolar hyperfine field directions. The 
average hyperfine fields at low temperature are found to scale, for 
the most part, with the spin (g-1)J of the rare earth. However, the 
average fields measured are markedly lower for the lighter rare 
earths than observed in previous Moessbauer studies of thin-film 
amorphous alloys. A dramatic reduction of the recoil-free fraction 
is observed to occur as the temperature is lowered below T/sub c/ 
in DyFe,. 
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REFER ALSO TO CITATION(S) 9198, 9339, 9693, 9797, 9798, 
9799, 9818, 10352, 10371, 10430, 10466 


10384 (AD-A—017452) High toughness titanium alloy 
development. Final technical report Apr 1974—Jul 1975. Ber- 
ryman, R.G.; Froes, F.H.; Chesnutt, J.C.; Rhodes, C.G.; Williams, 
J.C. Jul 1975. Contract N00019-74-C-0273. 112p. (TFD—75- 
640). NTIS $5.50. 

This is the final engineering report for a Naval Air Systems 
Command sponsored program to develop new titanium alloys for 
aircraft applications. During the first of the two phases in this ef- 
fort, four thermomechanical processing/final heat treatment 
sequences were evaluated for each alloy. Evaluations at the con- 
clusion of this phase revealed that mechanical properties of three 
of the four process conditions investigated for Ti-SMo-4.S5AI-1.SCr 
met or exceeded the high toughness/moderate strength goal, in- 
dicating good reproducibility of these properties over a wide range 
of processing conditions. On the other hand, mechanical properties 
of the alloy designed to meet the moderate toughness goal at high 
strength levels, Ti-8Mo-2.5AI-4.5Cr, fell short of those goals. 
Because of a real need to develop an alloy of this type, particularly 
for forging applications, the second phase of this effort was con- 
centrated on further development of this latter alloy. (GRA) 


10385 (AD-A—018059) Influence of iron and silicon content 
on the tensile properties of 7x75 and Zr-modified 7x75 aluminum 
plate. Report for Jun 1974—Jun 1975. Blau, P.J. (Air Force 
Materials Lab., Wright-Patterson AFB, Ohio (USA)). Oct 1975. 
38p. (AFML-TR—75-140). NTIS $4.00. 

This report studied how tensile strength and ductility of 
7475-type aluminum plates were affected by Fe and Si content 
(purity), minor Zr substitutions for Cr, and thermomechanical 
processing (TMP) versus T651 tempers. In all, twenty combina- 
tions of composition and temper were examined. Smooth tensile 
specimens with 1/4 and 1/2 inch diameters were used. As Fe and 
Si content decreased, elongation and reduction of area increased 
in all but the T651 Zr-containing alloys. Purity had little effect on 
ultimate tensile and yield strength. The Zr-containing alloys were 
generally stronger than the Cr-containing alloys and had compara- 
ble ductility. Compared to the T651 temper, TMP had lower 
strength and higher ductility. TMP also increased the alloy’s sen- 
sitivity to the Fe and Si content. 





MAR.15, 1977 


10386 (AD-A—018645) = In of basic creep 
mechanisms. Final 1 Sep 1974—1 Sep 1975. Mahoney, 
M.W.; Paton, N.E. (Rockwell International Corp., Thousand Oaks, 
Calif. (USA). Science Center). 15 Sep 1975. Contract N00019-75- 
C-0104. 60p. (SC—5003.7FR). NTIS $4.50. 

The effect of processing variables on the creep resistance of 
Ti-SAI-SZr-0.5Si was studied at 1000°F. Variables studied included 
solution temperature, cooling rate from the solution temperature, 
time at solution temperature, and metal working processes of cold 
swaging and hot rolling. The effects of these variables on both 
creep resistance and alloy stability (post-creep ductility) were eval- 
uated. timum ters for creep resistance with attendant 
residual ductility proved to be a solution temperature of 2192°F 
0.5 h followed by an air cool. In addition, it was shown that the 
creep rate controlling mechanism goes through a transition at ap- 
proximately 0.00005/h creep rate. This transition is marked by an 
increase in apparent activation energy at creep rates above 
0.00005/h. The creep rate controlling mechanism at low creep 
rates (= or * 0.00005/h) is not however permanently altered by 
brief overload periods during which the creep rate is increased to 
levels up to 0.001/h. Conversely, overload conditions resulting in 
creep rates approximately * or + 0.003/h were shown to have a 
lasting effect on subsequent steady state creep rates. 


10387 (AD-A—019046) A. fatigue failure in annealed Ti-6Al- 
4V microstructures. b. fatugue life in annealed and martensitic Ti- 
6Al-4V. Technical report. Gilmore, C.M.; Imam, M.A. Aug 1975. 
Contract N00019-75-C-0093. 47p. NTIS $4.00. 

In part ‘2’ of the report, the Fatigue crack initiation lives 
are determined for three annealed microstructures of Ti-6Al-4V: 
alpha-beta annealed, recrystallized anneal and beta anneal. The 
tests were conducted using fully reversed cyclic torsional strain 
amplitudes of plus or minus 0.006 and plus or minus 0.012. At 
both strain amplitudes the alpha-beta annealed alloy had the lon- 
gest fatigue life and the beta annealed alloy had the shortest 
fatigue life. In part ‘b’, the fatigue life of annealed and quenched 
microstructures of the alloy Ti-6Al-4V were determined using a 
fully reversed cyclic torsional strain of 0.02. The quenched micros- 
tructures all had a longer fatigue life than the annealed microstruc- 
tures, but a solution treatment of 1650F followed by a water 
quench resulted in an“alloy with a fatigue life four times longer 
than any of the other solution treatments and about ten times 
longer than the annealed specimens. (GRA) 


10388 (AD-A—019518) Fracture toughness and aging 
behavior of alpha—beta titanium alloys. Final technical report, 1 
May 1973—15 Mar 1975. Margolin, H.; Levine, E.; Young, M.; 
Mahajan, Y. (Polytechnic Inst. of Brooklyn, N.Y. (USA)). Sep 
1975. Contract F33615-72-C-1529. 90p. NTIS $5.00. 

Fracture toughness K/sub Q/, was studied as a function of 
microstructure for alloy No. 2, Ti—5.25Al—5.5V—0.9Fe—0.5Cu, 
at a ys. of 180 Ksi (1241 MN/sq m, and for 
Ti—6Al—2Sn—4Zr—6Mo at y.s. of 160 Ksi (1 100MN/sq m), with 
emphasis on alloy no. 2. For equiaxed alpha structures K/sub Q/ 
initially decreased with increasing grain size (G.S.) and sub- 
sequently increased. Analysis of Widmanstatten plus grain bounda- 
ry alpha data separated out the G.S. contribution which was at- 
tributed to increased plasticity when the G.S. became significantly 
large with respect to calculated ic zone sizes. Attempts were 
made to calculate individual contributions of matrix and alpha to 
K/sub Q/. Experiments were conducted to correlate microstructure 
and mechanical properties for Ti-6-2-4-6. (GRA) 


10389 (AD-A—019657) /titanium bimetal system. 
Final report 10 Sep 1973—5 Jun 1975. Cox, A.R. (Pratt and Whit- 
ney Aircraft, West Palm Beach, Fla. (USA). Florida Research and 
Deve nt Center). 5 1975. Contract N00019-74-C-0117. 
33p. (PWA-FR—7273). S $4.00. 

The purpose of this program was to determine the engineer- 
ing value of a powder metal beryllium/titanium material as applied 
to the F401 gas turbine engine. Two material types, one 50% 
beryllium by volume and the second 60% beryllium by volume, 
were selected for evaluation with respect to augmentor nozzle ac- 
tuation links. Mechanical, metallurgical, and corrosion resistant 
tests were run for each material and parts designed and fabricated 
on the basis of these results. The fabricated link assemblies were 
tested against part operating criteria and the results showed that 
both materials easily su the primary requirement of column 
buckling at 600 F. Also, in cyclic tests to determine component 
durability both materials were satisfactory. An attachment failure 
caused one of the two link con ions to fail prematurely; how- 
ever, subsequent analysis showed this was correctable by a simple 
design modification. (Author) (GRA) 

10390 (AD-A—020076) Mechanical of structural 


of lium at high strain rates. Interim report Jan 
o74--May 1975. Nicholas, T. (Air Force Materials Lab., Wright- 
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Patterson AFB, Ohio (USA)). Oct 1975. 40p. (AFML-TR—75- 
168). NTIS $4.00. 

An experimental technique is described for obtaining high 
rate tensile stress-strain data on materials with limited ductility. A 
modified split Hopkinson bar apparatus is used to obtain data on 
three advanced structural grades of beryllium at strain rates up to 
500/sec. The data indicate that there is no significant loss in duc- 
tility with increasing strain rate in any of the three grades of beryl- 
lium. Flow stress is shown to increase linearly with strain rate up 
= ony rates of 1-10/sec and then more abruptly at higher rates. 
(GRA) 


10391 (AD-A—020084) Influence of Si on precipitation 
phenomena and mechanical properties of a beta Ti alloy. Technical 

Tuominen, S.M.; FranTi, G.W.; Koss, D.A. (Michi 
Technological Univ., Houghton (USA). Dept. of Metallurgical En- 
gineering). Dec 1975. Contract N00014-72-A-0377-0001. 23p. 
NTIS $3.50. 

The purpose of the present study is to examine the micros- 
tructural changes accompanying the Si-induced precipitation 
processes in Ti-V-Si alloys with a beta-phase matrix. The Si-in- 
duced precipitate structure and morphology will be discussed and 
related to the age hardening behavior of beta Ti alloys containing 
Si. (GRA) 


10392 (AD-A—020283) Crack propagation characteristics in 
three deep hardenable titanium alloys. Final technical report Aug 
1974—May 1975. Bania, P.J. (Air Force Materials Lab., Wright- 
Patterson AFB, Ohio (USA)). Nov 1975. 34p. (AFML-TR—75- 
84). NTIS $4.00. 

Tests were conducted on three recently developed deep- 
hardenable grade titanium alloys in order to assess their crack 
propagation and stress corrosion behavior. The alloy compositions 
are as follows: Alloy no. 334 (Ti-10Mo-6Cr-2.5Al); alloy no. 227 
(Ti-7Mo-4Cr-2.5Al); and Alloy no. 253 (Ti-10Mo-8V-2.5Al). 
Compact tension specimens were cut from 6-inch diameter forging 
billets in three orientations. Each orientation was subsequently 
tested for fatigue crack growth rate and stress corrosion suscepti- 
bility. While all three alloys exhibited similar fatigue crack 
propagation characteristics, the chromium containing alloys ap- 
peared to be more susceptible to stress corrosion cracking. 
Scanning electron microscopy of the fracture surfaces revealed the 
presence of an apparently brittle rod-like phase. While the com- 
position of the rods could not be directly determined, indirect 
evidence indicated that the rods were titanium borides. These rods 
were judged to have a significant effect on the fracture toughness 
and a lesser effect on the crack propagation properties of the al- 
loys. (GRA) 


10393 (AD-A—021116) Notched bend behavior of beryllium 
over a wide of strain rates. Interim technical report Sep 
1973—Mar 1975. Nicholas, T. (Air Force Materials Lab., Wright- 
Patterson AFB, Ohio (USA)). Dec 1975. 46p. (AFML-TR—75- 
177). NTIS $4.00. 

Three point bend tests on U-notched Charpy specimens 
were conducted for six grades of beryllium over a range in loading 
rates from 0.000 001 to 10 m/sec. Load-deflection curves were ob- 
tained from tests performed on a servo-controlled hydraulic testing 
machine at low and intermediate loading rates and with a Hopkin- 
son pressure bar apparatus at high rates. Curves of absorbed ener- 
gy, maximum load, and maximum deflection against loading 
velocity indicate a transition velocity for several grades of berylli- 
um at which the ductility of the material decreases sharply. (GRA) 


10394 (AD-A—022664) Physical and mechanical characteriza- 
tion of a porous tungsten. Final report Oct 1974—Oct 1975. Ship- 
man, F.H.; Abou-Sayed, A.S.; Jones, A.H. (Terra Tek, Inc., Salt 
Lake City, Utah (USA)). Jan 1976. Contract DAAG46-75-C-0036. 
44p. S $4.00. 

The physical and mechanical characteristics of an 80 per- 
cent dense porous tungsten have been statically determined. This 
tungsten exhibited a sharp yield at a hydrostatic pressure of 0.93 
GPa followed work-hardening crushup. The yield surface is 
uniquely defined, independent of loading path. The effect of 
crushup on the permeability of the porous tungsten was also mea- 
sured and a model is proposed to describe this behavior. (Author) 
(GRA) 


(AD-A—023007) Metallic formed ‘in situ’ 
reactions in the solid state. Final 18 Oct 1974—18 Oct 
1975. Livingston, J.D. (General Electric Co., Schenectady, N.Y. 
(USA)). Nov 1975. Contracts N62269-75-C-0123;N00019-73-C- 
0173. 36p. (GE-SRD—75-113). NTIS $4.00. 
Continuation of Contracts N00019-73-C-0173 and N00019- 
74-C-0130. See also report dated Oct 1974, AD—A003007. 
The major portion of this year’s effort was study of the ef- 
fects of alloying elements on the structure and properties of 
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ali Co-Si eutectoid. Of the nine alloying elements studied, 
only Ni could be added in appreciable quantities without disturb- 
ing the aligned eutectoid microstructure. Additions of Cr, Fe, Mn, 
or Cu produced cellular eutectoid microstructures. Additions of 
W, Ta, or Al produced eutectic, rather than eutectoid, microstruc- 
tures. Most alloying additions caused a decrease in mechanical 
properties. Some improvement, however, was produced by alloying 
with W, and a Co-W-Si alloy showed a tensile strength at 900C of 
78,800 psi. Other studies included electron microscope studies of 
quenched Co-Si microstructures, attempts to improve the room 
temperature ductility of Co-Si, and studies of eutectoid transforma- 
tions in Ti-Cu, Mo-Fe, and Mo-Co alloys. (GRA) 


10396 (AD-A—025307) Hardening characteristics of Ti-6Al- 
2Sn-4Zr-6Mo alloy. Final report Jun 1970—Feb 1976. Hall, J.A.; 
Pierce, C.M.; Myers, J.R.; Grimes, P.R. (Air Force Materials Lab., 
Wright-Patterson AFB, Ohio (USA)). Apr 1976. 52p. (AFML- 
TR—76-23). NTIS $4.50. 

Research was conducted to develop heat treatments for Ti- 
6Al-2Sn-4Zr-6Mo alloy which have potential for minimizing 
microstructural and mechanical property variations in geometri- 
cally nonuniform components. Microstructure was found to be 
strongly dependent upon both the solution heat treating tempera- 
ture and the cooling rate; solution heat treatments using two steps 
at differing temperatures appeared to minimize these differences. 
Certain heat treating conditions formed subgrain networks, called 
SERB, in the microstructure. Two maxima appeared to exist in the 
aging response curve for slowly cooled specimens aged at 1100 F; 
a potential mechanism for this phenomena was postulated. Frac- 
ture toughness was found to be inversely proportional to the 
amount of primary alpha phase present when relatively coarse 
acicular alpha exists. The fracture toughness for thick sections in- 
creased as the spread in the value of TUS-TYS increased. The best 
combination of mechanical properties obtained in the short trans- 
verse direction at the center of a 3-inch diameter, simulated, air- 
cooled component was: tensile yield strength, 158 ksi; ultimate 
tensile strength, 167 ksi; fracture toughness, 36 ksi(square root 
of(in)); and reduction in area, 37%. These properties were ob- 
tained using a two-step solution heat treatment consisting of 1700 
a nega + 1550 F/\hr/SC; aging was 8 hours at 1100 F. (Author) 
( ) 


10397 (COO—2172-15) Mechanical properties of crystalline 
solids. Progress report, December 1, 1975—November 30, 1976. Li, 
C.Y. (Cornell Univ., Ithaca, N.Y. (USA). Dept. of Materials 
Science and Engineering). 27 Aug 1976. Contract E(11-1)-2172. 
46p. Dep. NTIS $4.00. 

The deformation model for non-elastic deformation in the 
grain matrix based on a mechanical equation of state was verified 
by comparing the predictions of the model with experimental data. 
The data of Type 316 stainless steel and nickel were used and 
were obtained in load relaxation and anelasticity tests. The same 
model was found to be successful in describing in-reactor creep 
and deformation. Work is in progress on the investigation of the 
driving force and the kinetics of stress induced cavity growth at 
the grain boundary. 


10398 (HEDL-TME—76-43) Fatigue-crack propagation 
behavior of Inconel 600. James, L.A. (Hanford Engineering 
Development Lab., Richland, Wash. (USA)). May 1976. Contract 
E(45-1)-2170. 25p. Dep. NTIS $4.00. 

The techniques of linear-elastic fracture mechanics were 
employed to characterize the effects of several parameters upon 
the fatigue-crack propagation behavior of Inconel 600. 
parameters studied included temperature, cyclic frequency, stress 
ratio, thermal aging, and a limited amount of testing in a liquid 
sodium environment. 


10399 (IS-T—722) Effect of a hydrogen environment on the 

creep properties of polycrystalline vanadium metals. Franklin, D.J. 

(Ames Lab., lowa (USA)). Oct 1976. Contract W-7405-ENG-82. 

59p. Dep. NTIS $4.50. 

‘ Thesis. Submitted to Iowa State Univ. of Science and Tech., 
mes. 

An investigation was conducted to characterize the creep 
behavior of pure polycrystalline vanadium tested in a dynamic 
vacuum environment and to define any variation from its vacuum 
creep behavior brought about by exposure to hydrogen during 
creep. It was found that vanadium stops creeping immediately 
when hydrogen gas is admitted to the test chamber, at least under 
certain conditions. After 50 to 150 hours have el , vanadium 
assumes a creep rate which is somewhat less than the original very 
high vacuum (VHV) creep rate observed before the hydrogen was 
admitted. If the hydrogen gas is removed, a creep rate approxi- 
mately equal to the VHV creep rate will be observed after steady 
creep is reestablished. The creep interaction modes discussed fail 
to explain the cessation of creep in vanadium with the exception of 


ERA VOL. 2, NO. 5 


the hydrogen-vacancy interaction mechanism. The details of the 
possible hydrogen-vacancy interaction mechanism proposed are 
not understood. 


10400 (LA—6450-MS) Yield strengths of tungsten-base com- 

ites from bend tests. Zukas, E.G.; Eash, D.T. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Aug 1976. Contract W- 
7405-Eng-36. 10p. Dep. NTIS $3.50. 

The variation in yield strength with either strain rate or tem- 
perature was determined for a number of tungsten-base composites 
by use of the simple three-point bend test. The yield strengths 
were comparable with those obtained in standard tensile tests. Ad- 
ditional studies on 1019 steel, either in the as-rolled or annealed 
condition, gave results in agreement with handbook values, as did 
two aluminum alloys. These results demonstrate that the bend test 
deserves wider acceptance in materials testing programs. 


10401 (N—76-11278) Effects of long-term aging on ductility of 
the columbium alloys C-103, Cb-1Zr, and Cb-752 and the molyb- 
denum alloy Mo-TZM. Stephens, J.R. Oct 1975. 27p. (NASA-TN- 
D—8095; E—8374). NTIS $3.75. 

A program was conducted to determine if aging embrittle- 
ment occurs in the columbium alloys C-103, Cb-1Zr, and Cb-752 
or in the molybdenum alloy Mo-TZM. Results showed that aging 
embrittlement does not occur in C-103, Cb-1Zr, or Mo-TZM dur- 
ing long-term (1000 h) aging at temperatures in the range 700 to 
1025 C. In contrast, aging embrittlement did occur in the Cb-752 
alloy after similar aging at 900 C. A critical combination of the 
solute additions W and Zr in Cb-752 led to Zr segregation at grain 
boundaries during long-term aging. This segregation subsequently 
resulted in embrittlement as indicated by an increase in the duc- 
tile-brittle transition temperature from below -1960 C to about - 
150 C. (Author) (GRA) 


10402 (N—76-14246) Effects of carbon and hafnium concen- 
trations in wrought powd tallurgy superal based on nasa 
2b-11 alloy. Miner, R.V. Jr. Jan 1976. 36p. (NASA-TN-D—8113; 
E—8468). NTIS $4.00. 

A candidate alloy for advanced-temperature turbine engine 
disks and four modifications of that alloy with various C and Hf 
concentrations were produced as cross-rolled disks from prealloyed 
powder that was hot isostatically compacted. The mechanical pro- 
perties, microstructures, and phase relations of the alloys are 
discussed in terms of their C and Hf concentrations. A low-C and 
high-Hf modification of IIB-11 had the best balance of mechanical 
properties for service below about 750 C. Because of their finer 
grain sizes, none of the powder-metallurgy alloys produced had the 
high-temperature rupture strength of conventionally cast and 
wrought IIB-11. (Author) (GRA) 


10403 (N—76-18236) Improved impact-resistant boron-alu- 
minum for use as turbine engine fan blades. Mcdanels, 
D.L.; Signorelli, R.A. 1976. 29p. (NASA-TM-X—71875). NTIS 
$4.00. 





From Symposium on failure modes in composites; Las 
Vegas, Nevada, USA (23 Feb 1976). 

Efforts to improve the impact resistance of B/Al are 
reviewed and analyzed. Thin sheet Charpy and Izod impact tests 
and standard full size Charpy impact tests were conducted on 
unidirectional and angleply composites containing 4, 5.6 and 8 mil 
boron in 1100, 2024, 5052 and 6061 Al matrices. Impact failure 
modes of B/Al are proposed in an attempt to describe the 
mechanisms involved and to provide insight for maximizing impact 
resistance. The impact strength of B/Al was significantly increased 
by proper selection of materials and processing. The use of more 
ductile matrices (1100 Al) and larger diameter (8 mil) boron 
fibers gave the highest impact strengths by allowing matrix shear 
deformation and multiple fiber breakage. (Author) (GRA) 


10404 (ORNL—5200) Mechanical properties test data for 
structural materials. Quarterly progress report for ending 
July 31, 1976. Hill, M.R. (comp.). (Oak —— National Lab., 
Tenn. (USA)). Sep 1976. Contract W-7405-Eng-26. 524p. AT. 

Test data on heat resisting alloy structural materials are 
presented. These data were obtained in research at Aerojet 
Nuclear Company, Argonne National Laboratory, Oak Ridge Na- 
tional Laboratory, Naval Research Laboratory, Hanford Engineer- 
ing and Development Laboratory, Westinghouse Advanced Reac- 
tors Division, General Electric Company, University of Cincinnati, 
and University of California at Los Angeles. (JRD) 


10405 (ORNL/NUREG/TM—28) Heavy-section steel technolo- 
gy program. Quarterly progress re for January—March 1976. 
Whitman, G.D. (Oak Ridge National Lab., Tenn. (USA)). 24 Jun 
1976. Contract W-7405-Eng-26;NRC-INA-40-495-75. 9lp. Dep. 
NTIS $5.00. 
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The program comprises studies related to the technology of 
materials fabricated into thick-section primary-coolant contain- 
ment systems of light-water-cooled nuclear power reactors. The 
principal area of investigation is the behavior and structural in- 
tegrity of steel pressure vessels containing cracklike flaws. Current 
work is organized into the following tasks: fracture mechanics 
analyses and investigations, effect of high-temperature primary 
reactor water on the subcritical crack growth of reactor vessel 
steel, investigations of irradiated materials, pressure vessel in- 
vestigations, and thermal shock investigations, and weld-heat-af- 
fected-zone cracking. ress on work under the four existing 
— and development subcontracts is included in this report. 
( ) 


10406 (ORNL/NUREG/TM—49) 
Ti y Program quarterly progress report for April—June 
1976. Whitman, G.D. (Oak Ridge National Lab., Tenn. (USA)). 
28 Sep 1976. Contract W-7405-ENG-26;NRC-INA-40-495-75. 
105p. Dep. NTIS $5.00. 

Research progress is reported in sections on fracture 
mechanics, effects of water on crack growth in reactor vessel steel, 
radiation effects on reactor steels, pressure vessel investigations, 
and thermal shock investigations. (JRD) 


10407 (ORNL/Sub—3649-4) Effect of biaxiality in creep- 
fatigue at elevated temperatures. Annual report January 1, 
1975—December 31, 1975. Zamrik, S.Y. (Pennsylvania State 
Univ., University Park (USA). Dept. of Engineering Mechanics). 
Mar 1976. Contract W-7405-Eng-26;Sub-3649. 35p. AT. 

For Oak Ridge National Lab., TN. 

The effect of hold-time on biaxial low-cycle fatigue behavior 
of fully annealed 304 stainless steel was investigated at 1000°F. 
Tubular specimens were subjected to axial and torsional strain 
cycling. Hold-time periods were introduced at both peak tensile 
and peak shear strains. The length of hold-time, At, was main- 
tained constant throughout each test. Tests were performed at oc- 
tahedral shear strain ranges, Ayo, of 2, 1 and 0.5 percent with 
three different biaxiality ratios, (R = Ay/sub xtheta/Aepsilon/sub 
x/), of 0, 2 and infinity. 


(ORNL/TM—S5571) Concept of a flow potential and the 
stress-strain relations of reactor system metals. Robinson, D.N. 
(Oak Ridge National Lab., Tenn. (USA)). Sep 1976. Contract W- 
7405-Eng-26. 1Sp. AT. 

Tests are outlined for assessing the applicability of a '‘flow 
potential,’’ as introduced by J. R. Rice [J. Appl. Mech. Vol. 37, 
Trans. ASME, Vol. 92, Series E. 728-737 (September 1970)], in 
describing the high-temperature mechanical behavior of some 
reactor system metals. Preliminary uniaxial tests of the type out- 
lined have been conducted on type 304 stainless steel and the 
results are summarized. Although these results are not sufficient to 
demonstrate the existence of a flow potential, or more specifically, 
the stress path independence its existence implies, they are useful 
in establishing the proper conditions under which definitive mul- 
tiaxial experiments can be run. 


10409 (ORNL/TM—5594) Mechanical property characteriza- 
tion in support of elevated-tem reactor design. Klueh, R.L.; 
Brinkman, C.R.; Sikka, V.K. (Oak Ridge National Lab., Tenn. 
(USA)). Oct 1976. Contract W-7405-ENG-26. 30p. AT. 

The mechanical properties data used for the design of 
nuclear reactors and reactor components for operation at elevated 
temperatures often show considerable variation. The reasons for 
such variation or scatter—generally called heat-to-heat varia- 
tion—are many. In type 304 and 316 stainless steels, much of the 
heat-to-heat variation is explained in terms of variation in chemical 
composition and grain size. For a heat treatable ferritic steel such 
as 2 '/, Cr—1 Mo steel, chemical composition is again important, 
but the heat treatment is most important. A review of some of the 
metallurgical processes that lead to data variation and property 
changes in 2 '/, Cr—1 Mo steel and types 304 and 316 stainless 
steel shows how an understanding of these processes can optimize 
reactor design. 


10410 §(ORNL/TM—5609) Multiaxial low-cycle fatigue of type 
304 stainless steel. Blass, J.J.; Zamrik, $.Y. (Oak Ridge National 
Lab., Tenn. (USA)). Oct 1976. Contract W-7405-ENG-26. 36p. 
AT. 


Heavy-Section Steel 


Tubular specimens of type 304 stainless steel were subjected 
to simultaneous -pull and alternating twist at room tempera- 
ture, 538, and 649°C. Six ratios of shear strain to axial strain were 
employed. Tests with a step change in strain range were per- 
formed, as well as constant strain range tests. In the step tests, 
high-low and low-high sequences of straining and several ratios of 
applied cycles to estimated cycles to failure were employed. Data 
correlations based on the method of least squares were developed 
to aid in the interpretation of trends. The results indicate that a 
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failure criterion based on the shear and normal strains on the 
plane of maximum shear strain would be more effective than those 
based on equivalent strain and other traditional measures. The 
results also indicate that multiaxial loading is not significantly dif- 
ferent from uniaxial loading with regard to the effectiveness of a 
linear cumulative damage law. 


10411 (ORO—3262-46) Deformation processes in refractory 
metals. report, December 1, 1975—November 30, 1976. 
Arey, R.W.; Boratto, F.; Wise, D.E.; Watson, P.G.; Reed-Hill, R.E. 
(Florida Univ., Gainesville (USA). Engineering and Industrial Ex- 
oe? Station). 1976. Contract E(40-1)-3262. 73p. Dep. NTIS 


Two papers were published during the report period. Ab- 
stracts of these papers are included. Four others have been ac- 
cepted for publication and are abstracted in included sections. In 
addition to this, Mr. Juan Donoso has published a dissertation 
which is summarized. A t is presented which was prepared for 
presentation at the ‘‘Interstitial Effects in Refractory Metals’’ ses- 
sion of the Fall AIME meeting in Niagara Falls, New York. Other 
work currently under way is discussed, including new internal fric- 
tion determinations of the diffusion coefficients of O and N in 
niobium and re-evaluation of the available relevant data in the 
literature. It is believed that the results of this study make it possi- 
ble to rationalize apparent inconsistencies in the literature. Work 
on the static strain-aging in Ti is reported. A review of work on 
the effects of hydrogen on the yield point phenomena in niobium 
at the temperatures 273 and 193°K is presented along with trans- 
mission electron microscopy work on titanium aimed at obtaining 
a better insight into the causes of anomalous work hardening as- 
sociated with dynamic strain-aging in this metal. 


10412 (UCID— 17248) Effect of machii damage on tensile 

of beryllium. Hanafee, J.E. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 20 Sep 1976. Contract W- 
7405-Eng-48. 7p. Dep. NTIS $3.50. 

It is well established that damage introduced at the surface 
of beryllium during machining operations can lower its mechanical 
properties. Tensile tests were conducted to illustrate this on beryl- 
lium presently being used for parts in the W79 program and 
similar to the new powder-processed beryllium specified for 
production (tentative specification MEL 76-001319). The objec- 
tive of this study is to quantitatively illuminate the importance of 
controlling machining damage in this particular grade of powder- 
processed beryllium. 


10413 (UCRL—52057) Long-rod projectiles against oblique 
targets: analysis and design recommendations. Norris, D.M.; Mc- 
Master, W.H.; Wilkins, M.L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 16 Apr 1976. Contract W-7405-Eng- 
48. 34p. Dep. NTIS $4.00. 

Computer calculations provide an understanding of impact 
phenomena associated with long rod penetrators striking targets at 
oblique angles. The rod and target material behaviors are 
described by elastic-plastic work-hardening constitutive models. 
Ductile fracture is simulated by setting all tensile and shear stresses 
to zero when the calculated plastic deformation reaches a critical 
value. The important penetration material properties to defeat a 
given target are identified. There is no single material property of 
overriding importance; a combination of properties is required for 
an efficient penetrator. Experimental results are presented to 
demonstrate the effects of ductility and toughness on penetration 
performance. Recommendations for possible improvement are sug- 
gested. 


10414 (ORNL-tr—4215) Influence of heat treatment on the 
microstructure and properties of steel with 2.25% Cr 
and 1% Mo. Prnka, T.; Purmenskii, J.; Jakoabova, A. Translated 
by S.D. Blalock Jr. from Hutn. Listy; No. 26, 51-58(1971). 21p. 
Dep. NTIS $3.50. 

The effects of cooling rate on the microstructure and 
mechanical properties of 2.25 Cr-1Mo steel were investigated. It 
was found that after quenching, Mo,C carbides up to about 1000 
A in length precipitated. During tempering the carbides break into 
shorter pieces. In steels of higher carbon content a tempering 
range of 740 to 780°C is recommended to produce ductile, high- 
strength materials. (JRD) 


10415 (AD-A—019022) Role of zirconium in aluminum alloys. 
Yelagin, V.I. (Foreign Technology Div., Wright-Patterson AFB, 
Ohio (USA)). | Dec 1975. Translation of Metallovedeniye Leg- 
kikh Splavov, Izd-vo ‘Nauka,’ (USSR) p54-64, 1965 by Gale M. 
Weisenbarger. (FTD-ID(RS)T—2247-75). 43p. NTIS $4.00. 


10416 (AD-A—020095) High modulus aluminum-beryllium al- 
loys. Fridlyander, I.N.; Yatsenko, K.P. (Foreign Technology Div., 
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Wright-Patterson AFB, Ohio (USA)). 14 Jan 1976. Translation of 
Alyuminievye Splavy, Promyshlennye Deformiruyemye, 
Spechennye i Liteinnye Alyuminievye - - Metallurgiya, 
Moscow, 1972 p230-244, ae Jill E. Engleka. ( 
ID(RS)T—2335- 75). 40p. NTIS 


10417 Welding materials for the construction of reactor safety 
containments. Dittrich, S. (Thyssen Westfael Union, Hamm, Ger. ). 
Kerntechnik; 18: No. 3, 115-118(Mar 1976). (In German and En- 


ish). 

° The most important criteria for the selection of i 
welding materials are the impact strength properties of the weld 
material and a sufficient safety against hydrogen-induced cracking. 
This last requirement necessitates an optimum drying performance 
of the welding electrodes and welding powder used, and a cor- 
respondingly low content of hydrogen in the weld material. The 
welding electrodes SH V 1 and SH V 2, and the anhydrous weld- 
ing powder UV 400 possess all the properties required for optimal 
welding of high strength fine-grained structural steels in com- 
pliance with the relevant safety requirements. 


Microstructure and tensile properties of 2 1/4 Cr-1 Mo 
steel weldments with varying carbon contents. Kluech, R.L.; 
Canonico, D.A. (Oak Ridge National Lab., TN). Weld. J. (Miami); 
55: No. 9, 253s-259s(Sep 1976). 

Welded test specimens of 2'/, Cr-1 Mo steel were made by 
joining '/, in. thick plates by the gas tungsten-arc process. Micros- 
tructure, macrostructure, room temperature hardness, and tensile 
properties were determined on weld metal, transverse weld 
specimens and normalized-and-tempered base metal for three 
laboratory heats of 2'/, Cr-1 Mo steel with 0.003, 0.035, and 0.11 
percent C. Welds were made with and without preheat, and the ef- 
fect of postweld heat treatment was investigated. The multipass 
welding process led to variations in structure and hardness across 
the weldments. These differences were equalized by a oo 
heat treatment. The microstructures, which consisted of bainite 
and proeutectoid ferrite, were determined by the carbon content: 
the higher the carbon content, the greater the amount of bainite 
present in the structure. Tensile tests on weld metal at 25 and 
565°C showed that the strength was determined by the carbon 
content, with the steel with the highest carbon content being the 
strongest. For the transverse weld specimens and base metal, the 
0.11 percent C steel was always strongest, and at 25°C, the 
strength of the 0.035 percent C steel was greater than that of the 
0.0003 percent C steel. At 565°C, however, there was little dif- 
ference between the 0.035 and 0.003 percent C steels. All trans- 
verse weld specimens failed in the base metal. 


10419 Residual cold work and its influence on tensile and creep 

properties of types 304 and 316 stainless steel. Sikka, V.K.; Swin- 

deman, R.W.; Hebble, T.L.; Brinkman, C.R.; Booker, M.K. (Oak 

— National Lab., TN). Nucl. Technol.; 31: No. 1, 96-114(Oct 
). 

Tensile and creep properties of Types 304 and 316 stainless 
steel in the as-received (mill-annealed) and _reannealed 
(laboratory-annealed) conditions are related by P/sub RA/ = A + 
BP/sub AR/, where P/sub RA/ and P/sub AR/ are properties in the 
reannealed and as-received conditions, respectively, and A and B 
are material constants. Constant B was shown to give a measure of 
change in tensile properties due to grain-size differences, whereas 
A, although related to grain size, primarily gave a measure of cold 
work. The mill-annealed condition of and pipe products of 
Types 304 and 316 stainless steel showed 3 to 4 percent residual 
cold work, presumably resulting from bending and straightening 
Operations, as opposed to approximately 10 percent for the bar 
product of Type 316 stainless steel. The changes in creep penger- 
ties on reannealing were shown to be consistent with 
ing changes observed in yield strength and grain sizes. Constants A 
and B have been summarized for tensile and creep properties of 
plate, pipe, and bar products of Types 304 and 316 stainless steel. 
12 figures, 5 tables. 
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REFER ALSO TO CITATION(S) 9326, 10359, 10480, 10484, 
10559, 10610, 11825 


10420 (AD-A—017626) of chemical laser 
and high temperature species. Final report 1 Jul 1974—30 Jun 
1975. Beckett, C.W. (National Bureau of Standards, Washington, 
D.C. (USA)). Oct 1975. 38p. (NBSIR—75-751). NTIS $4.00. 
Summaries are given (a) for high-speed thermophysical 
measurements on hafnium, iron, tantalum, and m and 
(b) for an interpretation of the Raman Spectra of PF;, AsF;, and 
VF;. Details of these activities have been or are in the publishing 
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process. In addition, this report includes two articles which are 
Coens ond Ses a Sees, OF ication process. One is a 
study on the ence the Pb(g) <: 03(g) reaction, 
and the other is a review of the literature for dissociation energies 
pe diatomic oxides and fluorides relevant to chemical kinetics are 
indicated. 


(AD-A—018638) Applied high-temperature technology 

probram. II. Evaluation of coated columbium alloys for advanced 

turbine airfoils. Final technical report 1 Jun 1971—31 Jan 1975. 

en C.W.; Jackson, J.J. (Pratt and Whitney Aircraft, East Hart- 

ford, Conn. (USA)). Oct 1975. Contract F33657-71-C-0789. 
168p. (PWA—5232-Vol-2). NTIS $6.75. 

See also Volume 1, AD—A018637. 

This report covers ‘the niobium alloy evaluation. The objec- 
tive of these evaluations was to determine the applicability of 
coated niobium alloys for advanced gas turbine vanes. The alloy 
SU-31 (Cb-17W-3.5 Hf-0.1C) was egg for evaluation follow 
ing screening of wrought and cast alloys using the criteria of creep 
resistance at 2400°F and fabricability. Hi Temp Co. RS12E (Si- 
20Cr-20Fe) silicide coating was selected for this program. 
Mechanical and physical properties were determined and oxidation 
resistance was Samed Cos Cast and wrought SU-31 vanes were 
fabricated and tested under simulated engine conditions. Based on 
the results of these evaluations, it was concluded that relatively 
poor cyclic oxidation and thermal —— — are likely to 
prevent extended use of R512E coated SU-31. 


10422 (AD-A—019135) Forward and backward photoemission 
yields from metals at various x-ray angles of incidence. Interim re- 

Bernstein, M.J.; Paschen, K.W. (Aerospace Corp., El Segun- 
do, Calif. (USA). Materials Sciences Lab.). 16 Dec 1975. Contract 
F04701-75-C-0076. 25p. NTIS $4.00. 

X-ray generated photoemission from thin metal foils backed 
by graphite was measured with radiation incident from the front 
and back sides at several angles. Irradiation was provided by a 
100-kV x-ray tube with three different filters to harden the spec- 
trum. The total 2 pi lectron emission current from a surface 
was measured. A biased grid retarded the low-energy secondary 
electrons that added only 10 to 30% to the current at zero grid 
bias. Investigated metals were: Mg, Al, Ti, Fe, Cu, Ag, Ta, Au, and 
Pb. The total emission from the graphite support only was mea- 
sured. It was determined that the front-to-back ratio of emission 
currents at normal incidence ranged from about 1.9 for Al and Mg 
down to about 1.1 for Ta. The photoelectron yield was found to be 
G/sub e/ micron(a) S/sub e/ electrons/photon, where micron(a) 
and S/sub e/ are the energy-dependent photon absorption cross 
section and computed electron mean path length in the emitter 
and G/sub E/ is a constant that is assumed to be independent of 
photon ene in the range studied but which depends on the 
radiation of incidence. For the photon energy range of 20 to 
70 keV, the measured emission current densities corresponded to 
the fol e values for G/sub E/: 0.37 + or - 0.06 for C, 
0.30 + or - 0.03 for Al, 0.21 + or - 0.02 for Cu and Ag, and 0.18 
+ or - 0.02 for Ta. (Author) (GRA) 


10423 (AD-A—019669) Semiconductor surface chemistry. 
Final report, 1 Oct 1971—30 Sep 1975. Ehrlich, G. (Illinois Univ., 
Urbana (USA). Coordinated Science Lab.). Oct 1975. 32p. NTIS 
$4.00. 

As a result of the studies under this grant, four important 
aspects of the interactions between molecular gases with crystals 
have been clarified: (1) Chemisorption of hydrogen on perfect 
low-index planes of both an fcc material, rhodium, as well as of a 
bcc metal, tungsten, has been investigated for the first time. (2) It 
has been established that decomposition of a polyatomic molecule 
can be tt about at a cold surface merely by thermal excita- 
tion of the gas. (3) Diffraction of beams of hydrogen molecules 
has for the first time been observed from ionic crystals with a 
(111) surface, as well as from an oxide. (4) The binding site of a 
metal atom on its own crystal lattice has been established. (GRA) 


10424 (AD-A—020524) Ion angular distributions in electron 
stimulated and CO on W(111). Technical 





2 Oxygen report. 
Madey, T.E.; Czyzewski, J.J.; Yates, J.T. Jr. (National Bureau of 


Standards, W ton, D.C. (USA)). 31 Dec 1975. Contract 
eo > NTIS $4.00. 

woe distributions resulting from electron stimu- 
ind Ge ID) of oxygen and carbon monoxide chemis- 
orbed on a t © SETh) apes Save Sens Goce, The O* 
ions released ing ESD of adsorbed oxygen exhibit three-fold 
symmetric angular distributions in orientational registry with the 
W(111) substrate. The CO* and O* ions released during ESD of-a 
pr an ay rays are desorbed normal to the (111) surface. 
M ‘or oxygen and CO adsorption are discussed. The 
data for CO are consistent with ages pede ee ‘standing up’ 
carbonyl structures in the virgin and alpha CO binding states. 
(Author) (GRA) 
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10425 (AD-A—021150) 2" Ss strengths in metals 
using localized functions. Girifalco, L.A. 
(Pennsylvania Univ. Phledelphia ( (USA). School of Metallurgy 
and Materials Science). Jan 1976. 8p. NTIS $3.50. 

The possibility of using Wannier functions in the theory of 
the energy of metals is important because it would greatly simplify 
the analysis of local interactions involved in defect formation, dif- 
fusion, ordering and precipitation. The objective of this study was 
to determine to what extent such localized functions could be ap- 
plied to metals. This study began with the development of a 
general formalism that showed how to construct oe , 
calized functions for nonperiodic as well coenntiline 
to incorporate such functions in cohesive energy The 
theory was applied to the alkali metals, alkaline earth metals and 
cadmium, to successfully describe the cohesive energy, lattice 
parameter, compressibility and equation of state. The conclusion 
was that the method is practical, and localized functions can in- 
deed be used in metals. A model was proposed, the ‘rigid Wannier 
function’ model, which would greatly simplify calculations in 
distorted crystals. The model gives a reasonable representation of 
the electron density around point defects in ideal methods. It is 
currently being applied to phonon spectra and relaxation of atoms 
around an impurity. This work will continue even though the con- 
tract period is over. (Author) (GRA) 


10426 ——— Research in materials science. I. Op- 
toelectronic materials and components: miniaturized thin film laser 
sources and modulators. II. Superconducting transition metal alloys. 
Ill. Chemical synthesis using high temperature lithium vapor spe- 
cies. Semi-annual technical report No. 1, ee 
stein, D.J.; Rose, R.M.; MacVicar, M.; R. (Massachusetts 
Inst. of Tech., Cambridge (USA). Center for Materials Science 
and Engineering). 31 Dec 1975. Contract N00014-75-C-1084. 
96p. NTIS $5.00. 
No abstract available. (GRA) 


10427 (AD-A—022551) Quantum size effects in semimetals 
and semiconductors. Final report 1 Feb 75—31 Jan 1976. Sites, 
J.R. (Colorado State Univ., Fort Collins (USA). Dept. of Physics). 
31 Jan 1976. Contract N00014-75-C-0770. 12p. (SF—8). NTIS 


$3.50. a 

Results have been obtained on the electrical transport pro- 
perties near the surfaces of InAs and InSb thin films with and 
without MOS gates. Progress has been made in thinning GaAs 
epilayers to sub-micron thicknesses. (GRA) 


10428 (AD-A—024386) KKR analysis of the Anderson-Mc- 
Millan theory of electronic structure of liquid metals. Technical re- 
port. Olson, J.J. (California Univ., San Diego, La Jolla (USA). 
Dept. of Physics). Apr 1976. Contract N00014-76-C-0050. 18p. 
NTIS $3.50. 

The method of Anderson and McMillan (AM) has recently 
been demonstrated to fail for resonant scatterers while neverthe- 
less providing a useful band structure approximation for non-reso- 
nant scatterers. The authors explain this behavior by using the for- 
malism of Korringa, Kohn, and Rostoker (KKR) to relate the AM 
method to well known approximations in the band theory of 
crystalline solids. In particular the authors show that the AM 
method for the dispersion relation of a liquid metal is essentially 
an optimized single-orthogonalized-plane-wave approximation to 
the band structure of a crystal at the same density. (GRA) 


10429 (AD-A—024933) Resistivity of dense copper vapor. 
Physical sciences research papers. Rubin, A.G. 5 Apr 1976. 15p. 
(AFGL-TR—76-0067; AFGL-PSRP—657). NTIS $3.50. 

Using —_— wire techniques the resistivity of copper is 
measured as a function of current density. A linear relationship 
between log resistivity and log current density is found in the clas- 
sical plasma region. This region includes electron densities up to 
10 to the 21st power per cc. Above this, the material is a quantum 
liquid or plasma. (Author) (GRA) 


— (BNWL—2053) Refractory metals fabrication technolo- 

as applied to reactors. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Jul 1976. Contract E(45-1)-1830. 283p. 
Dep. NTIS $9.25. 

Activities are reported in research programs on inspection 
and fabricion of refractory metals and alloys including those of 
Mo, Nb, Ta, and V. Progress is summarized in sections on blank- 
ing, edge preparation, machining, forming, joining, cleaning, ther- 
mal processing, and coating. (JRD) 


10431 pone Raga Anisotropic quasiparticle properties in 

aluminum. .B.; Lawrence, W.E. (Dartmouth Coll., 
. of Physics). Oct 1976. Contract EY- 
IS $4.00. 


Hanover, N. Ht ( (USA). 
76-S-02-2315. 38p. Dep. 


is improved by 
SS Ee ee one ee (A) rather 
one anisotropy of A is determined predomi- 
mixing coefficient variations, rather than by phonon 
anisotropy. The scattering rate tau~' exhibits order-of-magnitude 
iati Fermi surface at low temperatures. Its values at 
50% of the experimentally observed ones 

better 
increase 


agreement in free-electron a In free- 
Sollee aniite, umklapp processes cause a more rapid 
than T* for temperatures above 15 to 25°K. On ridges, where the 
initial T°-coefficient is very large, a slower increase is found. There 
results a 


good 
the tau™ results agree qualitatively but not 


(COO—2425-5) Electron stimulated desorption: a criti- 
— review. Drinkwine, M.J.; Lichtman, D. (Wisconsin Univ., Mil- 
waukee (USA)). 1975. Contract E(11-1)-2425. 76p. Dep. NTIS 

$5.00. 


A critical review of the literature in the field of electron 
stimulated desorption is presented. The material is covered 
through December 1975. The literature on electron-induced ion 
desorption using bombarding electrons with energy less than 200 
eV has been reviewed in detail several times. This review, there- 
fore, concentrates on electron-induced desorption of ind state 
and excited state neutrals and the effect of electron bombarding 
energy in the energy above several hundred eV. There is 
general agreement that ESD involves the direct interaction of the 
bombarding electron with the adsorbed species. Electronic transi- 
tions to anti-bonding modes result in the desorption of neutrals, 
excited state and ionic species. The cross sections are atomic in 
nature and vary from 10- cm* to less than 10-* cm*. The in- 
teractions and cross sections are relatively independent of the sub- 
strate material. The cross sections occur for weakly bound 
molecular Although there is agreement on the qualitative 
character the interaction, there is very poor agreement on the 
quantitative cross section values. Very little information exists at 
all on direct measurements of neutral desorption and the effect of 
bombarding electron energy in the energy above 500 eV. 
The material on neutral desorption is divided into three parts, 
namely experiments involving total pressure measurements, partial 
pressure measurements, and detection of desorbing excited state 
neutrals. Recommendations regarding data required for the CTR 
program are discussed. 


10433 (COO—3151-67) ‘’Glassy’’ low thermal 
properties in crystalline solids. Nathan, B.D. (Cornell Univ., Ithaca, 
N.Y. (USA). Materials Science Center). May 1976. Contract 
E(11-1)-3151. 119p. Dep. NTIS $5.50. 

Thesis. 


miedaea dielectrics are known to exhibit anomalous low 

pr ek ae pena An extensive review of these rties is 
— wi toward an understanding of low-lying excita- 
Gente to ait a dem. Work on these systems is 

deacribed i in which a Zr-20 percent Nb samplewhich would be ex- 
pected to reduce and redistribute the proposed tunneling states. In- 
deed, the thermal conductivity becomes similar to that of a 
quenched Zr-8 percent Nb sample and the “"excess’’ specific heat 
linear in temperature dependence is reduced to half the value 
found in quenched Zr-20 percent Nb. The coefficient of the T* 
= in the specific heat unexpectedly increased from 23.3 to 56.9 
gm K‘* and this is attributed to a softening of the lattice due to 
comuiien, The specific heat of this sample was remeasured after it 
ne been dunked in li uid nitrogen. cubic term was then 
, smaller than that in quenched Zr-20 


Stephens, (1976)); thermal conductivities of 
ycor glass and Pyrex; thermal conduntivities | above 1.2°K 


of Toda MgO, heat-treated Pyroceram and porous Vycor 
(presented by Tait (1975)) and of mixed crystal KBr-KI 
(presented by Nathan, Lou and Tait (1976)). The last sample ex- 
hibited density fluctuations on a scale of | 1000 A but exhibited 
thermal properties typical of dielectric crystal. Speed of sound 
measurements were made on both unleached and porous Vycor. 


10434 (N—76-10302) Diffusion in liquid metal systems. Final 
—_ Ukanwa, A.O. Jun 1975. Contract NAS8-30252. 82p. 
(NASA-CR—144016). NTIS $5.00. 
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Physical properties of twenty liquid metals are reported; 
some of the data on such liquid metal properties as density, electri- 
cal resistivity, thermal conductivity, and heat capacity are sum- 
marized in graphical form. Data on laboratory handling and safety 
procedure are summarized for each metal; heat-transfer-correla- 
tions for liquid metals under various conditions of laminar and tur- 
bulent flow are included. Where sufficient data were available, 
temperature equations of properties were obtained by the method 
of least-squares fit. All values of properties given are valid in the 
given liquid phase ranges only. Additional tabular data on some 40 
metals are reported in the appendix. Included is a brief description 
of experiments that were performed to investigate diffusion in 
liquid indium-gallium systems. (Author) (GRA) 


10435 (N—76-13932) Widths of atomic 4s and 4p vacancy 
States, 46 less than or equal to z less than or equal to 50. 
Hsiungchen, M.; Crasemann, B.; Yin, L.I.; Tsang, T.; Adler,, 1. Nov 
1975. Contracts NGR-38-003-036;DAHC04-75-G-0021. 30p. 
(NASA-TM-X—72900). NTIS $4.00. 

Auger and X-ray photoelectron spectra involving N1, N2, 
and N3 vacancy states of Pd, Ag, Cd, In, and Sn were measured 
and compared with results of free atom calculations. As previously 
observed in Cu and Zn Auger spectra that involve 3d-band elec- 
trons, free-atom characteristics with regard to widths and structure 
were found in the Ag and Cd M4-N4,5N4,5 and M5-N4,5N4,5 
Auger spectra that arise from transitions of 4d-band electrons. 
Theoretical N1 widths computed with calculated free-atom Auger 
energies agree well with measurements. Theory however predicts 
wider N2 than N3 vacancy states (as observed for Xe), while the 
measured N2 and N3 widths are nearly equal to each other and to 
the average of the calculated N2 and N3 widths. The calculations 
are made difficult by the exceedingly short lifetime of some 4p 
vacancies and by the extreme sensitivity of super-Coster-Kronig 
rates, which dominate the deexcitation, to the transition energy 
and to the fine details of the atomic potential. (Author) (GRA) 


10436 (NTIS/PS—76/0109) Superalloys (citations from the 
NTIS data base). Report for 1964—Nov 1975. Smith, M.F. 
(National Technical Information Service, Springfield, Va. (USA)). 
Feb 1976. 207p. NTIS $25.00. 

See also NTIS/PS—76/0107, and NTIS/PS—76/0108. Super- 
sedes NTIS/PS—75/179. 

Studies on coatings, nuclear materials, testing, fabrication, 
corrosion, and mechanical properties of superalloys are cited. 
Research on composites from superalloys are included. (This up- 
dated bibliography contains 202 abstracts, 30 of which are new en- 
tries to the previous edition.) (GRA) 


10437 (ORO—3508-10) Diffusion of gases in solids: rare gas 
diffusion in solids; tritium diffusion in fission and fusion reactor 
metals. Final report. Abraham, P.M.; Chandra, D.; Mintz, J.M.; El- 
leman, T.S.; Verghese, K. (North Carolina State Univ., Raleigh 
(USA). Dept. of Nuclear Engineering). 1976. Contract E(40-1)- 
3508. 118p. Dep. NTIS $5.50. 

Major results of tritium and rare gas diffusion research con- 
ducted under the contract are summarized. The materials studied 
were austenitic stainless steels, Zircaloy, and niobium. In all three 
of the metal systems investigated, tritium release rates were found 
to be inhibited by surface oxide films. The effective diffusion coef- 
ficients that control tritium release from surface films on Zircaloy 
and niobium were determined to be eight to ten orders of mag- 
nitude lower than the bulk diffusion coefficients. A rapid com- 
sega of diffusion due to grain boundaries was identified in stain- 
less steels. The grain boundary diffusion coefficient was deter- 
mined to be about six orders of magnitude greater than the bulk 
diffusion coefficient for tritium in stainless steel. In Zircaloy clad 
fuel pins, the permeation rate of tritium through the cladding is 
rate-limited by the extremely slow diffusion rate in the surface 
films. Tritium diffusion rates through surface oxide films on niobi- 
um appear to be controlled by cracks in the surface films at tem- 
peratures up to 600°C. Beyond 600°C, the cracks appear to heal, 
thereby increasing the activation energy for diffusion through the 
oxide film. The steady-state diffusion of tritium in a fusion reactor 
blanket has been evaluated in order to calculate the equilibrium 
tritium transport rate, approximate time to equilibrium, and tritium 
inventory in various regions of the reactor blanket as a function of 
oe parameters. Values for these quantities have been 
tabulated. 


10438 (SAND—76-0381) Resistance increases in gold alu- 
minum interconnects with time and temperature. Bushmire, D.W. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Sep 1976. Contract 
E(29-1)-789. 13p. Dep. NTIS $4.50. 

Increases in the resistance of gold aluminum interconnects 
with time and temperature were investigated. Aluminum wire was 
ultrasonically bonded to Cr—Au and TiPd—Au thin-film metalliza- 
tion on ceramic substrates. The interconnects were exposed to 
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temperatures from 150 to 300°C and times up to 400 hours. The 
resistance of the interconnects was measured periodically during 
the exposure to elevated temperatures. There were significant in- 
creases of resistance on both types of metallization. Some mea- 
surements indicated electrically open interconnects, but the 
mechanical strength remained high. If systems containing gold alu- 
minum interconnects are anticipated to be processed or used at or 
above 150°C, serious consideration should be given to the effects 
of increased resistance on circuit performance. 


10439 (PB—25 1883) Self-diffusion of Nb in some of its alloys 
with molybdenum. Geld, P.V.; Velmozhnyi, Z.Ya.; Lubinov, V.D.; 
Sheikin, G.P. Translated from Izv. Vyssh. Uchebn. Zaved., Tsvet. 
Metall.; No. 2, 135-141(1966). 20p. (TT—74-53075; 
DMDC—2429). NTIS $3.50. 

Sponsored in part by National Science Foundation, 
Washington, DC. Special Foreign Currency Science Information 
Program. 

Radioactive Nb-95 is diffused into Nb-Mo polycrystalline al- 
loys containing from zero to 45% Mo at temperatures ranging from 
1600 to 2100°C. X-ray powder patterns and microhardness 
readings were made of the specimens. Penetration profiles were 
determined by use of Gruzin’s method. Pre-exponential factors and 
activation energies were calculated. A single mathematical rela- 
tionship is derived for these two parameters. The data is compared 
to that obtained for Mo-Zr alloys. (GRA) 


10440 (PB—250865) Mechanism of diffusion in molten zinc 
and cadmium. Lozovoi, V.I.; Kharkov, E.I. Translated from Izv. 
Akad. Nauk SSSR, Met.; No. 4, 122-130(1971).  27p. 
(DMDC— 11880; TT—74-53087). NTIS $4.00. 

Sponsored in part by National Science Foundation, 
Washington, DC. Special Foreign Currency Science Information 
Program. 

Self-diffusion of Cd and Zn in the molten state has been stu- 
died at temperatures ranging from 610 to 790K. An applied elec- 
tric field was introduced in the experiments. Radioactive cobalt 
was employed as a marker. (GRA) 


10441 Ductile superconducting alloys. Tsuei, C.C. US Patent 
Application 306,510. 14 Nov 1972. 15p. 

An alloy is described comprising a ductile superconducting 
wire in which superconductivity is produced by the proximity ef- 
fect or by filamentary effect or both. In one embodiment a specific 
alloy of ductile non-superconductor and superconductor com- 
ponents is provided in a composite consisting of Cu and Nb having 
discrete randomly distributed Nb particles and/or filaments im- 
bedded in, and dispersed in close proximity throughout the com- 
posite to form an inhomogeneous system of proxi ly spaced 
boundaries between the non-superconducting and the supercon- 
ducting components to effect the production of continuous super- 
conducting paths throughout the composite at low temperatures in 
both the superconductor and non-superconductor components. 
Other ductile elements for the respective components, comprise 
Ag, Au, Al, Ga, Ge, V, Sn, Ti, or Si, in combination with each 
other or various alloys and compounds for use in the ductile super- 
conductors. 


10442 (TT—74-53086) Effect of vacuum on the diffusion mo- 
bility of Ni in Mo. Makhlin, N.A.; Ivanov, L.I. (National Bureau of 
Standards, Washington, D.C. (USA). Diffusion in Metals Data 
Center). 1974. Translated from Akademiya Nauk SSSR. Izvestiya. 
Metally, nl p222-223 1971. Sponsored in part by National Science 
Foundation, Washington, D.C. Special Foreign Currency Science 
Information Program. (DMDC—11879). 7p. NTIS $3.50. 

The rate of diffusion of the isotope Ni-63 in single crystals 
of Mo is measured at 1350C in vacuums of 0.1 and 0.00001 torr. 
Within the accuracy and precision of the experiment, no signifi- 
cant difference in diffusion coefficients (2.4 vs 3.2 x 10 to the - 
12th power sq cm/sec) was found. (GRA) 


10443 (PB—250830) Electron microscopic study of the surface 
diffusion of barium on the faces of a large tungsten single crystal. 
Smorodinova, M.I. (National Bureau of Standards, Washington, 
D.C. (USA). Diffusion in Metals Data Center). 1974. Translation 
of Akademiya Nauk Uzbekskoi SSR, Tashkent. Izvestiya. Seriya 
Fiziko-Matematicheskikh Nauk, v11 n2 p38-41 1967. Sponsored in 
part by National Science Foundation, Washington, D.C. Special 
ae Currency Science Information Program. (DMDC—11499; 
TT—74-53078). 1 lp. NTIS $3.50. 

The surface diffusion of Ba on the (111) face of W was 
measured in the temperature interval of 950-1200 K. Diffusion 
over the (110) face was measured over the temperature range 
920-1100 K. (GRA) 


10444 Determination of magnetocrystalline anisotropy in 
equiatomic rare earth—zinc compounds. Aleonard, R.; Morin, P.; 
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Pierre, J. (CNRS, Grenoble, France). pp 39-46 of In Physics under 
intense magnetic fields. Paris; Centre National de la Recherche 
Scientifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1973). 

The magnetization of RZn single crystals along the three 
principal axes was measured. Fields up to 15 Teslas allow the 
determination of energy and m tization anisotropies down to 
low temperatures. TbZn and Hozn show a moment rotation stu- 
died by specific heat measurements. The magnetization follows a 
T/sup 3/2/ temperature dependence in GdZn and HoZn, but a spin 
wave energy gap is present in DyZn and TbZn. The crystal field 
(CEF) parameters were determined taking into account 
Jahn—Teller distortions observed by x-ray experiments. These 
CEF parameters are in reement with the results of neutron 
spectroscopy in ErZn. The sixth order parameter is found one 
order of magnitude larger than point charges estimates. 


10445 Magnetic of intermetallic RE Be,, compounds 
under intense fields. Herr, A.; Besnus, M.J.; Meyer, A.J.P. 
(Univ., Strasbourg). pp 47-50 of In Physics under intense magnetic 
fields. Paris; Centre National de la Recherche Scientifique (1975). 
(In French) 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

The magnetic properties of the RE Be,; intermetallics have 

been studied. The heavy rare earth beryllides appear as helimag- 
nets with indirect exchange between the rare earth ions, the 4f 
shells of which being in the ground state. SmBe,, and EuBe,, are 
saturable, but their weak moments are not in a simple interpreta- 
tion. 
10446 Study of crystalline field in the rare-earth aluminium 
laves phases by measurements of magnetization in high magnetic 
field. Barbara, B. (CNRS, Grenoble, France); Rossignol, M.F.; Pur- 
wins, H.G.; Walker, E. pp 51-56 of In Physics under intense mag- 
— Paris; Centre National de la Recherche Scientifique 
(1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

Magnetic measurements are reported for single crystals of 
CeAl,, PrAl,, NdAl,, TbAl,, and ErAl, in the range 1.7 to 150°K 


for magnetic fields up to 150 kG. These measurements, which in- 
dicate in particular an important anisotropy of the magnetic mo- 
ment, are interpreted in terms of the crystalline electric field and 
isotropic exchange interactions. In CeAl, the cerium carries a mo- 
ment of 0.7 y/sub B/, corresponding to the GAMMA, ground 
state. In the other compounds, which are typically ferromagnetic, 
the crystal field parameters are obtained; they follow a scaling law. 


10447 Phonon spectra and transition temperatures of A15 
structure Allen, P.B. (State Univ. of New York, 
Stony Brook). pp 95-98 of In Physics under intense tic 
fields. Paris; Centre National de la Recherche Scientifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

Discussions of AIS superconductors have tended to 
emphasize the influence of either linear chains or soft phonons on 
the transition temperature T/sub c/. Recent tunneling and neutron 
scattering measurements are anal and provide quantitative 
evidence that soft phonons are anomalously strongly coupled to 
electrons in Nb,Sn. However, the integrated contribution of the 
—— is not overwhelming and probably amounts to less than a 
lew °K. An alternative description is given which emphasizes the 
low coordination number and cubic structure. 


10448 Spin effects in ultra-thin film Tedrow, 
P.M.; Meservey, R. (Massachusetts Inst. of Tech., Cambridge). pp 
103-106 of In Physics under intense magnetic fields. Paris; Centre 
National de la Recherche Scientifique (1975). 

From International conference on  / under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

The critical magnetic field of superconductors can be 
limited by Pauli paramagnetism. To investigate these electron spin 
effects it is advantageous to use ultra-thin films in which orbital 
currents are su . Measurements of H/sub c/, fluctuations, 
and tunneling conductance of Al films have demonstrated the 
validity of the microscopic theory for a spin-paired superconductor 
generalized to include a small amount of spin-orbit interaction. To 
extend this work to other superconductors an evaporator was built 
to deposit thin films on substrates at 4.2°K and investigate their 

— in fields up to 15 T and temperatures as low as 0.4°K. 
Pre iminary results are given for Sn, Pb, and Bi. 


10449 Galvanomagnetic of iron to 200 kOe. 
Coleman, R.V. (Univ. of Virginia, Charlottesville); Lowrey, W.H.; 
Morris, R.C.; Sellmyer, DJ. pp 381-385 of In Physics under in- 
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tense magnetic fields. Paris; Centre National de la Recherche 
Scientifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

Magnetoresistance and Hall effect have been measured in 
iron single crystals with residual resistance ratios up to 10,000. 
Shubnikovde-de Haas oscillations have been studied extensively in 
the field range 100 to 200 kOe. A number of frequencies in the 
range | to 10 MG have been observed and appear to co’ 
to difference frequencies between various sections of Fermi sur- 
face. Anomalous changes in the field dependence of resistance 
above 100 kOe and a sensitive dependence of the Shubnikov-de 
Haas frequencies on field orientation indicate the presence of ex- 
tensive magnetic breakdown. These effects are discussed in terms 
of possible Fermi surface topology. Sharp minima due to open or- 
bits have been observed in [100], [110], [310], [410], and [530] 
directions and a number of these have been observed to saturate at 

roximately 200 kOe. The ordinary Hall coefficient at 4.2°K is 

field dependent up to 100 kOe, but is constant at higher fields. 
These rvations indicate that most carriers are approaching the 
high-field limit at 4.2°K and in fields above 100 kOe. Conclusions 
based on comparison to the expected high-field limit behavior 
would therefore appear to be valid in the range 100 to 200 kOe. 


10450 High field gal effects in crystals of 
terbium and dysprosium. Vinokurova, L.; Ivanov, V.; Trubitsina, 
N. (Inst. of High Temperatures, Moscow). pp 393-397 of In 
Physics under intense magnetic fields. Paris; Centre National de la 
Recherche Scientifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

The transverse magnetoresistance Arho/rho, and Hall's ef- 
fect in single crystals of terbium and dysprosium were investigated 
at 4.2°K in static magnetic fields up to 150 kOe. Measurements 
show a significant anisotropy of Arho/rho, both in a (1010) plane 
and in a (0001) plane. This has been done by measuring the mag- 
netoresistance and studying how it varies as the direction of the 
magnetic fields is varied with respect to the crystal axes by rotating 
the crystals in the fixed fields. There were observed maxima 
Arho/rhoo on the rotation curves for Tb and Dy in a (1010) plane 
at the angle theta approximately equal to 65° with respect to the 
{1120] axis. The angle theta is not constant in Tb but varies with 
field increasing about 10° as the field varies from 60 kOe up to 
130 kOe. The field dependences of Hall resistivity E/sub x/ and 
transverse magnetoresistance of Tb and Dy were measured in the 
special directions corresponding to the maxima and minima of the 
angle dependence curves Arho/rho. In the magnetic field applied 
along the [1120] axis and higher than 90 kOe there was observed 
a change of the tilt of the curve Arho/rho, (H) of Tb. In the mag- 
netic field applied along the [1120] axis and [1010] axis at H 
greater than 80 kOe it was observed that Arho/ rho, varied in an 
oscillatory way with angle theta in the neighborhood of the crystal 
axis directions. The amplitudes of the oscillations are very small 
and depend on the field. It should be noted that normal Hall con- 
stant Ro of Tb depends upon the value of the magnetic field up to 
70 kOe that far higher than the basal-plane saturation field value 
Hs. The Hall normal constant of Dy independent of magnetic field 
value when H greater than Hs. 


10451 Metallurgical factors which influence superconductivity 
in A15 Dew-Hughes, D. (Univ. of Lancaster, Eng.). pp 
411-419 of In Physics under intense magnetic fields. Paris; Centre 
National de la Recherche Scientifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

Areas are pointed out where increased metallurgical 
knowledge would make considerable impact on the development 
of commercial Al5 conductors. Control of phase diagrams to sta- 
bilize A15 compounds at the stoichiometric composition allows the 
production of bulk material with higher T/sub c/. The depression 
of T/sub c/ in multifilamentary materials must be understood and 
prevented. Means must be found to increase Jc in the economi- 
cally desirable Al containing compounds. 


10452 Hi ‘ors. Foner, S. (Massachusetts 
Inst. of Tech., Cambridge). pp 423-429 of In Physics under intense 

tic fields. Paris; Centre National de la Recherche Scien- 
tifique (1975). 

From International conference on — under intense 

tic fields; Grenoble, France (18 Sep 1974). 

Recent dc and pulsed magnetic field measurements of the 
high field properties of | Nb,X materials, where X = Al, (Alg7sGeoos 
), Ga and Ge, are reviewed. Results of research in layered single 
crystal superconductors and ternary molybdenum sulfide supercon- 
ductors are also briefly summarized. Emphasis is placed on high 
field aspects. Source references are included. 
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10453 Investigations on V,Ga and Nb,Sn filamentary conduc- 
tors. Springer, E. (Vacuumschmelze GmbH, Hanau, Ger.); Wil- 
helm, M.; Ziegler, G. pp 431-434 of In Physics under intense mag- 
netic fields. Paris; Centre National de la Recherche Scientifique 
(1975). 

From International conference on — under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

Multifilamentary V,Ga as well as Nb,Sn superconductors 
have been fabricated by a solid state reaction. They were made in 
the shape of wires, tapes, and transposed conductors. The depen- 
dence of the critical current on external magnetic fields were in- 
vestigated for various types of the conductors. Critical bending 
diameters were determined by current measurements. Small coils 
were wound for examining stability and winding performance of 
the materials. Electric stabilization can be obtained in different 
ways. 


10454 Observation of new peak effects in quenching curves of 
type II superconductors above 10 T. Bauer, H.; Saur, E. (Univ., 
Giessen, Ger.). pp 441-442 of In Physics under intense magnetic 
fields. Paris; Centre National de la Recherche Scientifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

Pronounced peak effects in the quenching curves of super- 
conductors with A-15 and B-1 structure have been observed above 
10 T. Whereas different types of Nb,(Al,Ge) samples exhibit a 
broad peak at fields of 16 T and above, which is still well below 
the upper critical field, the peak in the critical currents of bulk 
Nb(C,N) wires is even sharper than the peak of NbN wires ob- 
served years ago and is found very close to the upper critical field. 


10455 Neutron-absorbing alloy. Portnoj, K.I.; Arabej, L.B.; Gr- 
jasnow, G.M.; Lewi, L.I.; Lunin, G.L.; Koschuchow, W.M.; Mar- 
kow, J.M.; Fedotow, M.E. German(FRG) Patent 2,401 ,342/A/. 17 
Jul 1975. 8p. (In German). 

The composition of the proposed neutron absorbing alloy 
varies within the following limits: 1-20 wt.-% In, 0,5-15 wt.-% Sm, 
5-18 wt.-% Hf, 47-93,5 wt.-% Ni. Three examples are given with 
characteristic values. The alloy is to be used in automatic control 
and emergency protection systems of nuclear reactors. 


10456 Interpreting EXAFS in real : Ge. Hayes, T.M. 
(Xerox Palo Alto Research Center, Palo Alto, CA); Sen, P.N.; 
Hunter, S.H. pp 166-171 of In Structure and excitations of 
amorphous solids. Lucovsky, G. (ed.). New York; American Inst. 
of Physics (1976). 

From International topical conference on structure and ex- 
citations of amorphous solids; Williamsburg, Virginia, United 
States of America (USA) (25 Mar 1976). 

See CONF-760345—. 

The Fourier transform, phi(r), of the extended x ray absorp- 
tion fine structure (EXAFS) is expressed as the convolution of a 
structure factor and a scattering factor. It is shown that the extrac- 
tion of a structure factor from phi can be hampered substantially 
by the long range and oscillatory nature of the contribution by 
each shell. Specific procedures are recommended to increase the 
reliability of using phi(r) to obtain structural information, and their 
implementation is illustrated for crystalline Ge. The implications of 
the differences in phi between an amorphous solid and its crystal- 
line analog are discussed. 


10457 Nickel—chromium—silicon brazing filler metal. Martini, 
A.J.; Gourley, B.R. (to Energy Research and Development Ad- 
ministration). US Patent 3,953,285. 27 Apr 1976. Filed date 25 
Apr 1973. 2p. 

PAT-APPL-354,267. 

A brazing filler metal is described containing, by weight per- 
cent, 23 to 35 percent chromium, 9 to 12 percent silicon, a max- 
imum of 0.15 percent carbon, and the remainder nickel. The max- 
imum amount of elements other than those noted above is 1.00 
percent. 


10458 Solubility of hydrogen in intermetallics containing rare 
earth and 3d transition metals. Bechman, C.A.; Goudy, A.; 
Takeshita, T.; Wallace, W.E.; Craig, R.S. (Univ. of Pittsburgh). 
Inorg. Chem.; 16: No. 15, 2184-2187(Sep 1976). 
Pressure-composition isotherms have been determined for 
the systems RCo,-H and RFe,-H, with R = Gd, Tb, Dy, and Ho, 
and also for ErFe;-H. The studies show certain systematics in re- 
gard to the affinity of the alloy for hydrogen: (1) it is greater for 
the Fe compounds than for the commeniig Co compounds; (2) 
it decreases as the atomic number of R increases; (3) it increases 
with increased rare earth content of the compound. The systematic 
trends are thought to be brought on by systematic variations in the 
band structure produced by variations in composition and 
stoichiometry. The hydrogen storage capacities of the RT, phases 
(T = Fe or Co) exceed those of the RCo; phases and the well- 
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known hydrogen absorber LaNi;. The amount of hydrogen stored 
at pressures of 400 psi ranges from about 4 to 6 x 10” atoms/cm’; 
some of these exceed the particle density of liquid hydrogen, 4.2 x 
10”? atoms/cm*. 


10459 Low-temperature heat capacity of small Nb,Sn 
polycrystals by ac calorimetry. Viswanathan, R. (Brookhaven Na- 
tional Lab., Upton, NY); Johnston, D.C. J. Low Temp. Phys.; 25: 
No. 1/2, 1-8(Oct 1976). 

It is shown by an ac calorimetry technique that the multiple 
heat capacity anomalies which occur below the superconducting 
transition temperature for small polycrystalline Nb,;Sn samples are 
intrinsic to samples. The recent ——— that shear 
stresses can account for these results are yzed for their validi- 
ty. The — of the occurrence of these multiple anomalies 
upon the thermal history of the samples was investigated. 


10460 Dynamics of the order parameter of superconducting 
aluminum films. Carlson, R.V.; Goldman, A.M. (Univ. of Min- 
nesota, Minneapolis). J. Low Temp. Phys.; 25: No. 1/2, 67-97(Oct 
1976). 

The imaginary part of the pair-field susceptibility of dirty- 
limit, superconducting, aluminum films has been obtained both 
above and below the transition temperature by analyzing the I—V 
characteristic of asymmetric superconducting tunneling junctions. 
Results obtained above the transition temperature have been found 
to be consistent with a diffusive time-dependent Ginz- 
burg—Landau equation. Below the transition temperature two 
modes have been found, one propagating and the other diffusing. 
The resonant frequency and damping constant of the propagating 
mode have been compared with the predictions of a 
phenomenological two-fluid hydrodynamic theory given by Bray 
and Schmidt. A somewhat more detailed comparison has been 
made with a microscopic theory given by Schon and Schmid in 
which the propagating and diffusing modes, respectively, are as- 
sociated with transverse and longitudinal fluctuations of the order 
parameter. In both the microscopic and macroscopic theories the 
propagating mode is a high-frequency superconducting analog of 
second sound in that it consists of a counter motion of the normal 
and superfluid. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 8927, 9293, 9604, 9692, 9699, 
9716, 9725, 9738, 9750, 9766, 9973, 9974, 10389, 10404, 10432, 
10457 


10461 (AD-A—024425) Hot corrosion of cobalt-base alloys. 
Final technical 1 Jun 1972—31 May 1975. Goebel, J.A.; 
Pettit, F.S. (Pratt and Whitney Aircraft, East Hartford, Conn. 
(USA)). Jun 1975. Contract F33615-72-C-1757. 1191p. 
(PWA—S5379). NTIS $7.50. 

The sodium sulfate-induced hot corrosion of cobalt and a 
number of binary, ternary and quaternary cobalt-based alloys con- 
taining aluminum, chromium, tungsten, molybdenum, tantalum, 
titanium and yttrium has been studied at 1000-degrees Celcius in | 
atm of oxygen or air. The studies consisted of both laboratory ex- 
periments and testing with a dynamic burner rig. The results ob- 
tained from these studies were compared to those available for 
equivalent nickel-base systems. Those obtained from laboratory 
tests were in satisfactory agreement with those from dynamic 
burner rigs except that the loss of chromium from the alloys was 
more pronounced in the high velocity rig tests. It was determined 
that sodium sulfate deposits caused increased oxidation of all of 
the alloys studied. Mechanisms for the hot corrosion of these al- 
loys have been developed. A substantial difference between the 
hot corrosion resistance of cobalt- and nickel-base alloys has been 
observed only for alloys containing chromium and aluminum with 
no refractory elements. Chromium and yttrium produced beneficial 
effects on the hot corrosion of alloys; aluminum also produced 
beneficial effects except at low concentrations of aluminum. 
Molybdenum and tungsten usually produced deleterious effects on 
the hot corrosion of alloys whereas tantalum and titanium were ap- 
parently innocuous. (Author) (GRA) 


10462 (AD-A—024540) Basic mechanisms providing oxidation 
resistance in structural metals at high temperatures. Il. The defect 
structure of nonstoichiometric rutile (TiO,) and nonstoichiometric 
rutile 1 to 10 mole % Cb,0,. Final 21 Dec 1973- 
20 Dec 1974. Rosa, C.J. (Cincinnati Univ., Ohio (USA). Dept. of 
Materials Science and Metallurgical Engineering). i. 1975. Con- 
tract N62269-74-C-0300. 163p. (NASC—0300-5). S $6.75. 

See also Volume 1, AD-A021455. 

The overall research program in which this investigation is a 
part is a study of oxidation of titanium and titanium alloys in s 
of yielding information concerning possible alloy additions which 
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may improve the oxidation resistance of titanium structural materi- 
als at temperatures in the range 800 to 1200C. Previous investiga- 
tions have shown marked improvement in the oxidation resistance 
of titanium by additions of several metals, of which columbium is 
one. Because the thermodynamic stability limits for non- 
stoichiometric rutile is in the range of — chemical potentials 
which can be conveniently measu' by electrochemical 
techniques, an EMF (electromotive force) cell using yttria doped 
thoria as a solid electrolyte was designed to determine the ther- 
modynamic properties of nonstoichiometric rutile and rutile con- 
taining columbia. (GRA) 


10463 (AD-A—018793) Microstructural effects on the stress 
corrosion cracking behavior of Ti-8Al-1Mo-1V in methanolic and 
chloride solutions. Final report. Czyrklis, W.F.; Levy, M. (Army 
Materials and Mechanics Research Center, Watertown, Mass. 
(USA)). Oct 1975. 1Sp. (AMMRC-TR—75-21). NTIS $3.50. 

The stress corrosion cracking behavior of Ti-8Al-1Mo-1V 
has been studied in several environments. Of the environments em- 
ployed, methanol with a small addition of hydrochloric acid was 
found to be the most aggressive. Altering the microstructure of the 
alloy produced a marked improvement in resistance to stress cor- 
rosion cracking in distilled water and salt water media. The SCC 
susceptibility was also significantly decreased by the addition of 
sodium nitrate to both salt water and methanol plus hydrochloric 
acid environments. Fractographic analyses have been carried out 
and related to SCC behavior. 


10464 (AD-A—021455) Basic mechanisms providing oxidation 
resistance in structural metals at high temperatures I. The effect of 
gaseous pretreatment and oxide sintering on oxidation of Ti-4.32 
wt.% Cb and Ti-0.96 wt.% Si. Final 21 Dec 1973—20 Dec 
1974. Rosa, C.J. (Cincinnati Univ., Ohio (USA). Dept. of Materi- 
als Science and Metallurgical Engineering). Aug 1975. Contract 
N62269-74-C-0300. 149p. (NASC—0300-4). NTIS $6.00. 

The effects of nitrogen pretreatment at the oxidation tem- 
perature of 900, 1000 and 1100C, and of oxide sintering at 100C 
above the respective oxidation temperature have been investigated 
in an attempt to reduce the oxidation rates of the Ti-4.32 wt.% Cb 
and Ti-0.96 wt.% Si alloys. (GRA) 


10465 (AD-A—024104) Oxide scale adherence mechanisms 
and the effects of yttrium, oxide particles and externally applied 
loads on the oxidation of NiCrAl and CoCrAl alloys. Final technical 
report 1 Jun 1972—31 May 1975. Giggins, C.S.; Pettit, F.S. (Pratt 
and Whitney Aircraft, East Hartford, Conn. (USA)). Jun 1975. 
Contract F33615-72-C-1702. 134p. (PWA—5364). NTIS $6.00. 
Studies have been performed to examine the effects of yttri- 
um, oxide dispersions, fabrication conditions and externally ied 
loads on the oxidation of Ni-15Cr-6Al (wt. %) and Co-25Cr-6Al 
(wt. %) alloys at 1000-1200 degrees Celsius in air. External layers 
of alumina were developed on all of the alloys during oxidation 
and growth of these scales was controlled by diffusion of oxygen 
their grain boundaries. The h rates and mechanism for 
the alumina scales were not dependent upon alloy fabrication con- 
dition, yttrium, or oxide dispersions. Alumina scales spalled, during 
—> from alloys which did not contain yttrium or oxide disper- 
sions. Voids were developed at the alumina-alloy interfaces during 
oxidation but they did not substantially influence spallation since 
the stresses generated during cooling exceeded the interfacial bond 
strengths. Yttrium and oxide dispersions improved the adhesion of 
alumina by providing vacancy sinks and by causing the develop- 
ment of macro- and micropegs at the alumina-alloy interfaces 
which mechanically keyed the scales to the alloys. Fabrication con- 
ditions which produced the most homogeneous distribution of yt- 
trium or oxide dispersions within the alloys were the most effective 
procedures for improving the alumina scale adherence. Externally 
applied loads did not affect the growth rates of the alumina scales. 
(Author) (GRA) 


10466 (GEAP—14029-8) Steam generator materials engineer- 
ing eighth quarterly report, April—June 1976. (General Electric 
Co., Sunnyvale, Calif. (USA). Fast Breeder Reactor Dept.). Jul 
1976. Contract E(04-3)-0893-TAS-18. 86p. AT. 

Results of work devoted to characterization of materials 
such as 2'/, Cr-1 Mo steels and stainless steels are reported. The 
research was conducted to assure that these materials are compati- 
ble with LMFBR steam generator environments. (JRD) 


10467 (N—76-14245) Effect of nature of oxygen interactions 
on friction of titanium, aluminum, and molybdenum. ry D.H. 
Jan 1976. 17p. (NASA-TN-D—8123; E—8386). NTIS $3.50. 
Friction studies were conducted with a gold pin contacting 
titanium, aluminum, and molybdenum surfaces after exposure to 
oxygen with various methods. Oxygen was adsorbed on the sur- 
face, it reacted with the surface, and the surface was ion bom- 
barded with oxygen. The presence of oxygen was monitored with 
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Auger spectroscopy. Titanium friction varied with the mode of the 
metal-oxygen interaction. It was highest with the adsorbed oxygen 
and least with ion bombardment using oxygen. Aluminum ex- 
hibited lower friction values for the reacted and the ion bom- 
barded surfaces than for the surface having the adsorbed layer. 
With molybdenum the friction coefficients were generally the same 
a ite the nature of the surface treatment with oxygen. (Author) 
(GRA) 


10468 (N—76-18258) T-111 rankine 
loop, Volume 1. Final report. Harrison, R.W.; Hoffman, E.E.; 
Smith, J.P. Jun 1975. Contract NAS3-6474. 276p. (NASA- 
CR—134816-V-1; GESP—695-V-1). NTIS $9.25. 

Results are given of a program whose objective was to 
determine the performance of refractory metal alloys in a two loop 
Rankine test system. The test system consisted of a circulating 
lithium circuit heated to 1230 C maximum transferring heat to a 
boiling potassium circuit with a 1170 C superheated vapor tem- 
perature. The results demonstrate the suitability of the selected 
refractory alloys to perform from a chemical compatibility stand- 
point. (Author) (GRA) 


10469 (N—76-18259) T-111 rankine system corrosion test 
loop, Volume 2. Final report. Harrison, R.W.; Hoffman, E.E.; 
Smith, J.P. Jun 1975. Contract NAS3-6474. 257p. (NASA- 
CR—134816-V-2; GESP—695-V-2). NTIS $9.00. 

For abstract, see N—76-18258. (GRA) 


10470 (ORNL/TM—S5551) Effect of a high heat flux on the 
corrosion of 2 1/4 Cr. Griess, J.C.; DeVan, J.H.; Maxwell, W.A. 
(Oak Ridge National Lab., Tenn. (USA)). Oct 1976. Contract W- 
7405-ENG-26. 32p. AT. 

A series of corrosion tests was conducted to determine the 
effect of heat flux on the corrosion of 2'/, Cr-1 Mo steel in super- 
heated steam under conditions approaching those that will exist in 
the superheaters of the Clinch River Breeder Reactor Plant. The 
tests were conducted with a constant heat flux of 126 kW/m? and 
surface temperatures varying from 510 to 541°C on each 
specimen. Specimens were exposed for varying lengths of time, 
ranging from 500 to 6000 h. Essentially all the corrosion product 
oxide remained on the steel during the first 2000 h, but after that 
time, exfoliation of the oxide began. The percentage of oxide lost 
from the specimen increased with exposure time; about 33 percent 
was missing after 6000 h. After an initial period of rapid corrosion, 
the ave corrosion rate was constant at 45 um/year. In contrast, 
iesthateedl specimens exposed to superheated steam at 499°C in 
the same test facility corroded at a decreasing rate pene me the 
test. Metallographic sections showed that, with heat t ef across 
the specimen-steam interface, both cracks and porosity developed 
in the oxide, even on short exposure, a fact that was undoubtedly 
responsible for the early exfoliation of the oxide and the constant 
corrosion rate. 


10471 (ORNL-tr—4223) Oxidation of superalloys in impure 
helium. Sakakibara, M.; Banno, I.; Sekino, S. Translated by H. Ku- 
bota from Tetsu To Hagane; 60: No. 12, 1655-1660(1974). 9p. 
Dep. NTIS $3.50. 

An investigation was made to clarify the corrosion of 
several superalloys in impure helium. The corrosion in helium was 
more severe than in air. This corrosion was due to the insufficien- 
cy in supply of oxidizing species to form a continuous protective 
scale. For this reason, the severe corrosion occurred with the for- 
mation of Cr-denuded zone and with internal oxidation. This ox- 
idation could be reduced by the surface treatment, such as caloriz- 
ing and pre-oxidizing in air to form a protective film on the sur- 
face. 


10472 Fe-Ni-Cr alloys and corrosion in fuel 


. reprocessing 
=. a. G. Com. Naz. Energ. Nucl., Not.; 21: No. 7, 
9-40( Jul 1975). (In Italian). 
23 refs., published also as CNEN-RT/MET--75-1. 


A review of the Fe-Ni-Cr alloys generally used in the 
nuclear fuel reprocessing plants. The r covers the aspects of 
the uniform and localized corrosion that frequently occur in the 
dissolvers as a function of variations of the chemical dissolution 
cycle, in the uranium and plutonium evaporators from a standpoint 
of product contamination, in the high level waste evaporators and 
storage tanks. 


10473 Corrosion resistance of structural materials in conditions 
of the first loop of a boiling reactor. Man’kina, N.N.; Zhuraviev, 
L.S.; She! , G.A. Teploenergetika (Moscow); No. 10, 81(Oct 
1975). (In Russian). 

Specimens of different austenitic steels and of a zirconium 
alloy were tested in a bypass of the reactor circulation pump. Data 
on the rate of corrosion for different specimens are presented in a 
tabular form and analyzed. Data on deposits produced by corro- 
sion are also presented. 


corrosion test 
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10474 Corrosion and erosion of gas turbine blades. Wigton, 
H.F. (Combustion Power Co., Menlo Park, CA). b39 305-322 of In 
Fluidized-bed combustion. McLean, VA; MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; _— Virginia, USA (9 Dec 1975): 

See CONES B13 

Research undertaken to determine the magnitude of the 
corrosion potential to gas turbine blades caused by the products is- 
suing from a coal combustion fluidized bed and to ascertain the 
extent to which additives can effectively reduce this potential is 
discussed. The test equipment and methods are described. 22 types 
of metals which are candidate materials for turbine blades were 
regularly exposed to the fluidized bed combustion products. Analy- 
sis of corrosion results were carried out by scanning electron 
microscope and energy-detection-analysis x-ray. Results of the 
analyses are tabulated and discussed. It was concluded from the 
data obtained to date that: Burgess No. 10 pigment is effective at 
temperatures to 1670°F in eliminating sulfidation; SiO, is ineffec- 
tive; and temperature excursions above 1710°F cause catastrophic 
rates of corrosion in some alloys. (LCL) 


10475 Assessment of the progress of steel oxidation in gas 
cooled nuclear reactors by a remote measurement technique. Tozer, 
B.A.; Whittle, I. J. Br. Nucl. Energy Soc.; 15: No. 1, 89-95(Jan 
1976). 

An instrument is described which has been developed for 
the measurement of oxide thickness on structural components in 
the nuclear core region of Magnox power stations. Using a ruby 
laser and a helium--neonlaser the equipment can measure oxide 
thicknesses in the range from a few microns to more than a mil- 
limeter. The technique is essentially non-destructive and the equip- 
ment need not be in direct contact with components on which 
measurements are being made. The need for such an instrument, 
the technique of measurement, stability requirements, the methods 
of calibration, and performance of the instrument are illustrated 
using a set of in-pile results obtained at Oldbury nuclear power sta- 
tion in 1974. The future development potential is briefly discussed 
and presented in graphical, tabular, and equation form. 5 refs. 


10476 Surface treatment of corrosion-resistant components for 
boiling water reactors. Weingerl, H.; Diebold, A. (Ver Edelstahl- 
werke, Kapfenberg, Austria). Kerntechnik; 18: No. 3, 105-108(Mar 
1976). (In German and English). 

A comparison is presented between the steel 1.4550-R often 
used in reactor construction and the two standard steels 1.4550 
and 1.4306, in respect of the resistance of these steels against in- 
tercrystalline corrosion after precipitation annealing. It is shown 
that the corrosion resistance of the steel 1.4550-R satisfies all 
requirements, even after the specified stress-relief annealing. The 
structure of the steel 1.4550-R ensures high resistance against 
stress corrosion cracking. The mechanism of attack of two com- 
monly used pickling solutions is discussed on the basis of elec- 
trochemical findings. The use of a pickling solution containing 
H,SO, makes it possible to achieve a specified depth of surface 
penetration resulting in increased resistance against local corro- 
sion. The two pickling methods studied both make it possible to 
remove superficial contaminations caused during fabrication, and 
to reduce the detrimental consequences of surface flaws. 2 refs. 


10477 Austenitic stainless materials for the welding of reactor 
components. Tschentke, G. Kerntechnik; 18: No. 3, 112-114(Mar 
1976). (In German and English). 

For reasons of safety all the components of the primary 
system of nuclear reactors coming in contact with the coolant must 
be clad with a corrosion-resistant material. Such claddings are ap- 
plied by welding. At present, large-area weld cladding is carried 
out almost exclusively by the submerged arc welding process with 
strip electrodes, whereas small-area cladding and joining work is 
carried out by manual arc welding with covered electrodes and by 
shielded arc welding. A series of proven welding materials of reac- 
tor purity grade, which satisfy the specifications of German and 
foreign reactor constructors is described. 


10478 (UCRL-Trans—11167) Anodic oxidation of lithium in 
aqueous solutions of electrolytes. Egorov, I.M.; Ovanes’yan, K.K.; 
Lizogub, A.V.; Smirnova, E.N. Sep 1976. Translated from pp 456- 
458 of Tezisy dokladov-vsesoyuznoe soveshchanie po elektrok- 
himii, Sth, Moscow, 1974, vol. 2. 5p. Dep. NTIS $3.50. 

The mechanism of anodic dissolution of Li in aqueous 
LiOH, KOH, or LiCl was investigated at 20 and 40°C using a rotat- 
ing disk- -type electrode. It was found that the rate of bce oxida- 
tion is described by the ordinary diffusion equation: j = 0.621 
D/sup ?/;/v/sup ~'/./w/sup '/./(C/sub surf/-C), where j is the dis- 
solution rate, D the diffusion coefficient, vy the kinematic viscosity, 
w the speed of rotation of the disk, (C/sub surf/ - C) the difference 
in lithium-ion concentrations at the surface of the electrode and in 
the body of the solution. (JRD) 
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10479 Current and potential distributions in plating corrosion 
systems. Smyrl, W.H. (Sandia Labs., Albuquerque, NM); Newman, 
J. J. Electrochem. Soc.; 123: No. 10, 1423-1432(Oct 1976). 

The numerical determination of current and potential dis- 
tributions has been performed for plating corrosion systems, where 
failure to coat a small area leads to corrosion at the pinhole. The 
distributions depend on characteristic parameters for the disk 
anode and surrounding plane cathode and reveal that each of the 
electrodes influences the other due to their proximity. The results 
were applied to an array of disks, and it was found that the corro- 
sion potential of the system is a linear function of the area ratio of 
anode to cathode when ohmic effects are important. This may be 
contrasted to the logarithmic dependence found when ohmic ef- 
fects are neglected. Other applications are discussed. 


RADIATION EFFECTS 


REFER ALSO TO CITATION(S) 9800, 9810, 9818, 10406, 
11717, 12082 


10480 (AD-A—019558) Synthesis and metallurgical properties 
of intermetallic compounds. Final report. Webb, G.W.; Arrhenius, 
G. (California Univ., San Diego, La Jolla (USA). Inst. of Pure and 
Applied Physical Sciences). Nov 1975. 7p. NTIS $3.50. 

The connections between synthesis conditions, metallurgical 
properties and physical properties were investigated in the highest 
T/sub C/ niobium based A-15 superconducting compounds. Thick 
chemically vapor deposited Nb,Ge deposits with T/sub C/ up to 
23.0 K were prepared using a new original vapor deposition ap- 
paratus. New results from closed tube iodide transport show that 
the range of compositions which 'Nb,Ga’ exists extends from 75 
at. % Nb to 90 at. % Nb, that is from Nb,Ga to Nb,Ga, a much 
broader range than was known. lodide transport of Nb,Sn was suc- 
cessful in producing single crystals having resistance ratios as high 
as 20, more than a factor of two higher than previously reported. 
The low temperature resistivities of Nb;Ge, Nb,;Al and Nb,Sn were 
found to follow a T? law from T/sub C/ to 40 K. Measurements on 
the effect of neutron damage induced disorder in Nb,Sn, Nb,Al 
and Nb,Ga were extended and in Nb,Al a large lattice parameter 
expansion with damage was found which could be related to site 
exchange disorder. (Author) (GRA) 


10481 (BNWL— 128) Irradiation effects on reactor structural 
materials. Quarterly report, May—July 1965. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Aug 1965. 
Contract E(45-1)-1830. 312p. Dep. NTIS $9.75. 

This document contains reports of the following laborato- 
ries: Argonne, Battelle, Brookhaven, General Atomic Division, 
Materials Research Lab., Naval Research Lab., Nuclear Materials 
and Propulsion Operation, ORNL, Pacific Northwest Lab., and 
Phillips Petroleum Co. (DLC) 


10482 (COO—2119-17) Experiments in high voltage electron 
microscopy. Progress October 31, 1975—August 1976. 
Mitchell, T.E.; Das, G.; Barnard, R.; Ro, D. (Case Western 
Reserve Univ., Cleveland, Ohio (USA). Dept. of Metallurgy and 
Materials Science). Aug 1976. Contract E(11-1)-2119. 17p. Dep. 
NTIS $3.50. 

High voltage electron microscopy (HVEM) is being used to 
study the effects of irradiation on a variety of materials. The 
vacancies and interstitials produced by displacement can ag- 
glomerate to form dislocation loops and voids, annihilate at sinks, 
or enhance various diffusion processes such as precipitation and 
recrystallization. Threshold displacement energies, E/sub d/, have 
been determined for a number of fcc, bec, and hcp metals. 
Directions for minimum E/sub d/ have been correlated with the 
crystal structure and the magnitude of E/sub d/ has been related to 
the sublimation energy. The effects of electron irradiation on 
precipitation in Al—Cu, Al—Si and Ni—Al alloys have been in- 
vestigated. Precipitation respectively of theta’, Si and y’ is 
enhanced and growth rates are being related quantitatively to theo- 
ries of radiation-enhanced diffusion. Results on radiation damage 
in oxides (quartz, alumina, and magnesia) have also been obtained. 
Displacement damage gives rise to dislocation loop nucleation and 
growth in all cases, including multi-layer loops in Al,O;. In SiO,, 
ionization damage also occurs, which destroys the crystallinity. 
Threshold displacement and temperature effects have also been in- 
vestigated. 


10483 (HEDL-SA—807) Void-y’ precipitate interactions in ex- 
perimental nickel-base superalloys. Gelles, D.S.; Korenko, M.K.; 
Thomas, L.E. (Hanford Engineering Development Lab., Richland, 
Wash. (USA)). Jan 1976. Contract E(45-1)-2170. 19p. (CONF- 
760203—7). Dep. NTIS $3.50. 

From AIME annual meeting; Las Vegas, Nevada, United 
States of America (USA) (22 Feb 1976). 
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The process of radioinduced void swelling in Ni-base su- 
peralloys was investigated. Irradiation specimens having the follow- 
in compositions were used: Ni—14Cr—1Al—3.5Ti, 
Ni—14Cr—1Al—3.STi—8Mo, Ni—14Cr—4.S5Al, 
Ni—14Cr—4.SAl—2Mo, and Ni—14Cr—4.5Al—8Mo. These al- 
loys represent the full available range of y'/y precipitate mismatch 

to control alloy coherency strengthening. Results are 
presented using slides. It is noted that experimental work is in 
progress to establish the mechanism of void control in these alloys. 
(JRD) 


10484 (ORNL—S5189) Magnetic fusion materials 
technology 7 annual for ending June 
30, 1976. Scott, J.L. (comp.). (Oak Ridge National Lab., Tenn. 
(USA)). Sep 1976. Contract W-7405-Eng-26. 83p. 

Activities in research programs are reported on materials 
for use in thermonuclear reactor development. Information and 
data are included on radiation effects on stainless steel 316, nickel- 
base alloys, molybdenum-base alloys, vanadium alloys, and SAP. 
Results of compatibility studies involving iron-base alloys and lithi- 
um are also included along with research results on magnet 
development. (JRD) 


10485 (SAND—76-5579) Deuterium depth profiles in metals 
using imaging field - Panitz, J.A. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). 1976. Contract E(29-1)-789. 23p. 
(CONF-760921—4). Dep. NTIS $3.50. 

From 23. National vacuum symposium; Chicago, Illinois, 
United States of America (USA) (21 Sep 1976). 

Depth profiles of 80 eV deuterium ions implanted. in-situ 
into (110) tungsten have been measured by Imaging, Field-Desorp- 
tion Mass Spectrometry. The relative abundance of deuterium was 
measured from the surface to a depth of 300A with less than 3A 
depth resolution by controlled field-evaporation of the specimen, 
and time-of-flight mass spectroscopy. The position of the depth 
distribution maximum (57 +- 3A from the surface) is shown to be 
in close agreement with that predicted theoretically for low energy 
deuterium implants using an amorphous-solid model. Structure in 
the distribution is attributed to surface morphology and channeling 
phenomena in the near surface region. Implanted impurity species 
from the ion source and tungsten surface have also been observed. 
For C*, C** and 0*, penetration is limited to less than 30A, with 
abundance decreasing exponentially from the surface. These 
results are interpreted in the context of the CTR first-wall impurity 
problem, and are used to suggest a novel method for in-situ 
— of low energy plasma species in operating CTR 

levices. 


10486 Changes in surface structure caused by ion bombard- 
ment of a single crystal. Shelyakin, L.B.; Shul’tse, R.D.G.; Yu- 
rasova, V.E. (Moscow State Univ.). Sov. J. Plasma Phys. (Engl. 
Transl.); 1: No. 3, 271-275(1975). 

Translated from Fiz. Plazmy; 1: No. 3, 488-495(1975). 

The (001) faces of a copper single crystal and faces making 
small angles with the (001) faces were bombarded by 20-keV Ne 
ions incident at angles from 0° to 11° with respect to the [001] 
axis in the (110) plane. The dose was 2 x 10” to 1.2 x 10” 
ions/cm. The resulting surface structure was studied; the number, 
size, and shape of the etching figures and gas bubbles (blisters) 
vary rapidly as the angle at which the ions are incident and the 
angle between the face in question and the (001) face are 
changed. The greatest number of gas bubbles is observed when the 
ions are incident along the [001] channel and at an angle of 6 +- 
1° from it in the (110) plane. In the latter case the gas bubbles 
(and the etching figures) are elongated and lie in rows along [110] 
directions. They reach 80 yw in length and 6 yw in width. The 
number of gas bubbles decreases as the radiation dose is increased 
from 5 x 10" to 1 x 10” ions/cm?. The results are discussed from 
the standpoint of current ideas regarding the mechanism for the in- 
teraction of ions with a solid. 


10487 (CONF-761012—31) Removal of foreign atoms from a 
metal surface bombarded with fast atomic particles. Dolotov, S.K.; 
Evstigneev, S.A.; Luk’yanov, S.Yu.; Martynenko, Yu.V.; 
Chicherov, V.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1975. 
Translation of Russian report. 12p. Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

A metal surface coated with foreign atoms was irradiated 
with periodically repeating ion current pulses. The energy of the 
ions bombarding the target was 20 to 30 keV, and inert gas ions 
were used. A study of the time dependences of the current of the 
dislodged foreign atoms showed that the rate of their removal from 
the target surface is determined by the sputtering coefficient of the 
substrate metal. 
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10488 Temperature and fluence limits for a 
steel controlled thermonuclear reactor first wall. 
fen, F.W.; Maziasz, P.J.; Stiegler, J.O. (Oak Rid 
TN). Nucl. Technol.; 31: No. f, 115-122(Oct 1976). 

Results of a series of neutron irradiation experiments con- 
ducted on annealed and 20 percent cold-worked Type 316 stain- 
less steel in a high-flux mixed-spectrum fission reactor to simulate 
a controlled thermonuclear reactor (CTR) first wall displacement 
per atom (dpa) and helium production are reviewed. Estimates of 
temperature and fluence limits for this alloy are made. Cold work- 
ing effectively suppressed swelling up to 550 to 600°C. Using a 
criterion of 10 percent swelling and limited data on the fluence de- 
pendence of swelling, a first wall life of 16.5 (MW-y)/m? (at 
530°C) for 20 percent cold-worked Type 316 stainless steel is esti- 
mated. Embrittlement may be the property that limits first wall 
life. At 350°C acceptable ductility was retained in the cold-worked 
steel to very high damage levels (49 dpa, 3320 appM helium), and 
it appears that the 0.5 percent uniform strain criterion will not be 
limiting. At higher temperatures, however, this is not the situation. 
At 650°C the uniform and total plastic strain were zero in samples 
irradiated to 61 dpa and 4140 appM helium. At 575°C, 0.5 per- 
cent uniform strain was retained in the cold-worked material to 
relatively high damage levels; however, the fractures were inter- 
granular. The creep-rupture life at 550 and 45,000 psi was reduced 
by 5 x 10* compared to the unirradiated property. Generally 
greater embrittlement in the solution-annealed material suggests 
that cold-worked material would be preferred for CTR first wall 
structures. 


10489 Some effects of preinjected helium and irradiation tem- 
perature in void formation in aluminum irradiated with aluminum 
ions. Sundquist, M.L. (National Electrostatics Corp., Middleton, 
WI); Donhowe, J.M. Nucl. Technol.; 31: No. 1, 140-143(Oct 
1976). 

To observe the effect of helium and temperature on void 
formation in aluminum, high-purity foils were irradiated with 1.2- 
or 1.4-MeV Al* ions at temperatures from 30 to 120°C, both with 
and without preinjected helium. Dislocation loops formed in all 
samples, but the samples without helium produced no voids visible 
in the transmission electron microscope even after doses up to 2.7 
displacements per atom (dpa) (6.5 x 10" Al*/cm*). Samples prein- 
jected with 0.1, 1, and 10 appM helium and then irradiated at 100 
and 120°C produced voids at doses of approximately 0.5 dpa (1.2 
x 10" Al*/cm?). With irradiation at 75°C and below, voids formed 
only in samples preinjected with 0.1 appM helium. With irradiation 
at 100°C, the average void sizes and void densities were not signifi- 
cantly different for the three helium levels, whereas at 120°C the 
average void size decreased with increasing helium content and the 
density increased. With helium levels of 0.1 and | appM helium, 
varying the temperature produced an increase in void size with in- 
creasing temperature and a decrease in void density. 


CERAMICS, CERMETS, AND REFRACTORIES 


10490 (AD-A—024268) Phase relations and stability studies in 
the Si,n,-SiO,-Y,0, pseudo-ternary system. (6) development of 
microstructure, strength and fracture toughness of hot-pressed 
Si,N,. (7) sintering of sic with boron compounds. (8). Technical re- 
ports. Lange, F.F.; Singhal, S.C.; Kuznicki, R.C.; Iskoe, J.L.; 
Gupta, T.K. (Westinghouse Electric Corp., Pittsburgh, Pa. (USA). 
Research and Development Center). 1 Apr 1976. Contract 
N00014-74-C-0284. 58p. NTIS $4.50. 

Also includes Report No. TR-8. 


10491 (NTIS/PS—76/0213) Magnesium oxide ceramics and 
refractories (citations from NTIS data base). Report for 1964-Jan 
1976. Smith, M. (National Technical Information Service, Spring- 
field, Va. (USA)). Mar 1976. 159p. NTIS $25.00. 

See also NTIS/PS-76/0214, and NTIS/PS-76/0215. 

Federally-funded research is cited on the structure, defor- 
mation, mechanical properties, fabrication, radiation effects, tests 
and thermodynamic properties. Studies on phase diagrams, diffu- 
sion, and electrical, high temperature and nuclear reactor applica- 
tions are also presented. (Contains 154 abstracts) (GRA) 


PREPARATION AND FABRICATION 

REFER ALSO TO CITATION(S) 9192, 10355, 10361 

10492 (AD-A—020157) Boron nitride semiconductor films. 
Final report 15 Jul 1974—15 Jul 1975. Yep, T.O.; Hyder, S.B. 


(Varian Associates, Palo Alto, Calif. (USA)). Dec 1975. Contract 
N00014-75-C-0020. 38p. NTIS $4.00. 
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Boron nitride was grown by reactive plasma deposition 
using the ammonia-diborane reaction. The crystalline growth on 
substrates of Si, pyrolytic graphite, compression-annealed ve 

graphite, compression annealed pyrolytic BN and diamond was in- 
Sioligated by electron microscopy. The effect of gas ratio and sub- 
strate temperature on growth rate was also investigated. Electrical 
measurements were taken and an effort was made to determine the 
drift velocity of carriers in thin films of BN. (Author) (GRA) 


10493 (AD-A—022901) Investigation of ceramics for high 
temperature turbine components. Final report 18 Oct 1974—17 
Oct 1975. Prochazka, S.; Johnson, C.A.; Giddings, R.A. (General 
Electric Co., Schenectady, N.Y. (U SA) )). Dec 1975. Contract 
N62269-75-C-0122. 11 1p. XSRD—75- 126). NTIS $5.50. 

The sintering kinetics of boron-doped SiC were studied in a 
high temperature dilatometer and discussed in terms of density and 
densification rate vs. temperature, time, sintering atmosphere, 
green density and initial crystallite size. A nitrogen furnace at- 

re was found to retard sintering and halt the Beta to alpha 
transformation. The fracture strength of sintered SiC was charac- 
terized in three-point bending as a function of powder processing 
technique, sintering atmosphere, density, and machining damage 
The optimum powder processing included wet milling, screening (8 
micrometers), spray freezing and freeze drying. Surface damage in- 
duced during machining could be ‘repaired’ by an appropriate 
thermal treatment. The high temperature strength was measured in 
both bending and tension (theta tensile specimens) at 1600 C 
revealing exceptionally good resistance to subcritical crack growth. 
The response of sintered SiC to thermally induced stresses was 
tested by the ‘Simulated Gas Turbine Environment Test’ of NASA 
and the ‘Glenny Thermal Fatigue Test.’ Thermal stresses and 
probabilities of failure for the latter were computed by finite ele- 
ment analysis. (Author) (GRA) 


(AD-A—024342) Synthesis of new superhard materials 
and their application to cutting tools. Semi-annual report No. 3, 1 
Apr-30 Sep 1975. Bunshah, R.F.; Shabaik, A.H. (California Univ., 
Los Angeles (USA). School of Engineering and Applied Science). 
31 Oct 1975. Contract F44620-74-C-0044. 41p. NTIS $4.00. 

The process of Activated Reactive Evaporation is used to 
synthesize superhard materials like carbides, oxides, nitrides, ul- 
trafine grain cermets. The deposits are characterized by hardness, 
microstructure and lattice parameter measurements. The synthesis 
and characterization of TiC-Ni cermets, Al,O, and VC-TiC alloy 
carbides is given. Tools of different coating characteristics are 
tested for machining performance at different speeds and feeds. 
The machining evaluation and the selection of coatings is based on 
the rate of deterioration of the costing, tool temperature, and 
cutting forces. Tool life tests show coated high s steel tools 
show a 300% improvement in tool life. (Author) (GRA) 


10495 (AD-A—024470) Production 
super fine finish beryllia. Quarterly progress repot No. 
6, 1 Jan-31 Mar 1976. Rees, G.H. 10 Apr 1976. Contract 
DAAB07-74-C-0606. 29p. (BW-TR—576). NTIS $4.00. 
Progressive polishing of beryllia substrates was demon- 
strated on manufacturing scale equipment. Working surfaces with 
2 to 3 microinches smoothness were produced. The input sub- 
strates were commercially available 99.5% BeO parts of | in x | in 
and 2 in x 2 in dimensions. The physical, electrical, and thermal 
properties met or exceeded the modified specification require- 
ments. (Author) (GRA) 


10496 (HEDL-SA—1073) Kinetics of hydrogen reduction of 
Uo-73Pu..50,. Woodley, R.E. (Hanford Engineering Development 
Lab., Richland, Wash. (USA)). | Mar 1976. Contract E(45-1)- 
2170. 26p. (CONF-760532—7). Dep. NTIS $4.00. 

From 78. annual meeting of the American Ceramic Society; 
Cincinnati, Ohio, United States of America (USA) (3 May 1976). 

The hydrogen reduction kinetics of Up .;;Pug.2;0, have been 
investigated at temperatures from 1000 to 1400°C and hydrogen 
flow rates not limiting to the reduction rate. Under these experi- 
mental conditions, reduction is controlled by the surface reaction 
rate which obeys a kinetic expression analogous to the Zeldovitch 
equation of chemisorption. 


10497 (PB—245561) Electrolytic preparation 

zirconium diborides from their oxides and mineral concentrates. Re- 
port of investigations. Gomes, J.M.; Uchida, K.; Wong, M.M. 
(Bureau of Mines, Reno, Nev. (USA). Reno Metallurgy Research 
Center). Jul 1975. 19p. (BM-RI—8053). NTIS $3.50. 

Electrolytic techniques were investigated B- preparing 
diborides of the group IV B metals. TiB,, ZrB,, and HfB, were 
electrodeposited from their respective oxides dissolved in borate- 
pe et gr electrolyte. Titanium diboride was also elec- 

ae from rutile (TiO,) dissolved in a Na,B,O,-Na,CO,- 
Naa F,-NaCl electrolyte at 1,050C 14 kw-hrs were required to 


measures to 
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produce one pound of TiB,. Major impurities in the TiB, produced 
in a 10-deposition cycle experiment, in wt-pct, were: Al, 70.2: Cr, 
0.3; Fe, 0.1; V, 0.3; C, 1.4; and O, 1.0. Zirconium diboride was 
electrodeposited from zircon (ZrSiO,) dissolved in a Na,B,O,;- 
NaOH-Na,AIF,-NaCl-NaF electrolyte at 1,050C. The ZrB, 
roduced in a 10-deposition cycle experiment contained the fol- 
oatus impurities in wt-pct: Fe, 0.1; Si, 0.5; C, 0.3; and O 0.6. 
Energy required to produce one pound of ZB was 9.3 kw-hrs. 
(GRA) 


10498 Method for preparing a glass powder for manu- 
facturing microspheres. Budrick, RG. Kin Kin Orr Nolen, R.L. Jr.; 
Solomon, D.E. (to KMS Fusion, Bec.) French Patent 
2,266,667/A/. 4 Apr 1975. 9p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 5 Apr 1974, USA. 

The invention relates to the manufacture of sintered glass 
powder. It relates to a method comprising the step of forming a 
vitreous gel so that it contains an occluded substance adapted to 
expand when heated, said ge! being subsequently dried, then 
crushed and sorted prior to being washed and dried again. Appli- 
cation is to the manufacture of sintered glass powder for forming 
microspheres adapted to contain a thermonuclear fuel. 


10499 Method and apparatus for the manufacture of glass 
microspheres adapted to contain a thermonuclear fuel. Budrick, 

R.G.; Nolen, R.L. Jr.; Solomon, D.E.; King, F.T. (to KMS Fusion, 

Inc.). French Patent 2, 266,666/A/. 4 Apr 1975. 8p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 5 Apr 1974, USA. 

The invention relates to the manufacture of glass micro- 
spheres. It refers to a method according to which a sintered glass- 
powder, whose particles are calibrated, is introduced into a blow- 
pipe adapted to project said glass-powder particles into a heated 
flue, said sintered glass-powder containing a pore-forming agent 
adapted to expand the glass particles into microspheres which are 
collected in a chamber situated abode said flue. The method can 
be applied to the manufacture of microspheres adapted to contain 
a thermonuclear fuel. 


10500 Method and apparatus for coating minuscule spheres. 
Ciblaszyk, D.E.; Meyer, A.J. (to KMS Fusion, Inc.). French Patent 
2,266,553/A/. 4 Apr 1975. 8p. (In French). 

Available from Institut National de la Propriete Industrielle, 
Paris (France); priority claim: 5 Apr 1974, USA. 

The invention relates to methods for coating minuscule 
spheres. It refers, more especially, to a method according to which 
minuscule particles are arranged in a small cup which is caused to 
vibrate by a coil surrounding a magnet, so that said particles move 
only vertically and can be uniformly coated. This can be applied to 
the coating of glass spheres containing a thermonuclear fuel. 


10501 Preparation of uranium nitride. Potter, R.A.; Tennery, 
V.J. (to Energy Research and Development Administration). US 
Patent 3,953,355. 27 Apr 1976. Filed date 29 May 1974. 6p. 

PAT-APPL-474,284. 

A process is described for preparing actinide-nitrides from 
massive actinide metal which is suitable for sintering into low den- 
sity fuel shapes by partially hydriding the massive metal and simul- 
taneously dehydriding and nitriding the dehydrided portion. The 
process is repeated until all of the massive metal is converted to a 
nitride. 


10502 Molybdenum sealing glass-ceramic composition. Eagan, 
R.J. (to Energy Research and Development Administration). US 
Patent 3,957,496. 18 May 1976. Filed date 23 Sep 1975. 8p. 

PAT-APPL-615,961. 

A glass-ceramic composition is described having low 
hydrogen and helium permeability properties, along with high frac- 
ture strength, and a thermal coefficient of expansion similar to that 
of molybdenum. The composition is adaptable for hermetically 
sealing to molybdenum at temperatures between 900 and about 
950°C to form a hermetically sealed insulator body. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 10053 


from the 


10503 (AD-A—020459) Inelastic neutron scattering 
lattice excitations in vitreous materials. Final report, 1S Sep 
1972—14 Sep 1975. Minkiewicz, V.J. (Maryland Univ., College 
Park (USA). Dept. of Physics and Astronomy). 14 Sep 1975. 4p. 
NTIS $3.50. 

The scattering function S(Q, Omega) for vitreous selenium 


has been measured by inelastic neutron scattering using the triple- 
axis spectrometer. The measurements were made over a tempera- 
ture range of 77 to 335°K. (GRA) 
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10504 (AD-A—021637) Hydride in Nb and some 


a? of NbH. Technical _— irnbaum, H.K.; Grossbeck, 
-L.; Amano, M. Feb 1976. Contract N00014-75-C-1012. 28p. 
NTIS $4.00. 

The precipitation of the beta phase hydride from the solid 
solution has been studied using a variety of techniques includi 
T.E.M., S.E.M., internal friction and resistivity methods. The ef 
fects of accommodation of the volume c which accompanies 
the beta phase precipitation is examined. A discussion of the solute 
effects on the alpha-beta solvus is presented. Stress effects on the 
—- solvus is discussed. In addition, some of the properties 

the beta phase hydride is described. (GRA) 


10505 (AD-A—023922) Electron Sonat prepein of metal 
oxides and studies on defect ionic canta, tendia Interim technical report 1 
Jul 1971—30 Jun 1975. Rao, C.N.R. (Indian Inst. of Tech., Kan- 

pur. Dept. of Chemistry). Jun 1975. SOp. NTIS $4.00. 

The following are discussed: (1) localized versus col- 
lective cchuior a of d-electrons in transition metal oxide systems 
having the perovskite structure, (2) semiconductor-metal transi- 
tions in pure and vanadium doped niobium dioxide, (3) structural 
aspects of the metal-insulator transitions in chromium and niobium 
doped vanadium dioxide, (4) pressure effects on the semiconduc- 
tor - semimetal transition in titanium sesquioxide and (5) the ef- 
fect of structure on the heats of formation of solid solutions of 
cesium chloride with other alkali halides. (GRA) 


10506 pre oes Ceramic poe’ on transformational 
superplasticity and 


stoichiometry effects fracture. Research 
progress report, June 1, 1975—May 31, 1976. Bradt, R.C.; Hoke, 
J.H. (Pennsylvania State Univ., University Park (USA). Dept. of 
Material Sciences). 1 Mar 1976. Contract E(11-1)-3420. 17p. 
Dep. NTIS $3.50. 

The progress of the program is reviewed by treating each of 
the areas separately. In the superplasticity investigation, the results 
of the Bi,WO, and Bi,MoO, systems are discussed both in terms of 
the transformational deformation and also the thermal cycling 

h phenomenon. The growth phenomenon on thermal cycling 
through the phase transition shows some interesting bulk and 
microstructural features in terms of specimen strain and highly 
anisotropic grain growth. The stoichiometry effects on the fracture 
(K/sub Ic/ and K-V behavior) of TiO/sub 2-x/ and Fe/sub 1-x/ are 
reviewed as that study has been completed. Progress on the MgO . 
X Al,O, system is discussed. 


10507 (IS-T—727) Interdiffusion in the Er,O,-HfO, system. 
Schiavi, W.F. (Ames ~~ —. Yee Oct 1976. Contract W- 
7405-ENG-82. 66p. Dep. NTIS $4.5 

Thesis. 


The interdiffusion coefficient shows an approximately ex- 
ponential composition dependence over the range 2 to 18 mole 
percent HfO, in Er,O;. This composition dependence increases as 
temperature increases. Ext lation of interdiffusion coefficient 
data to N/sub HfO, = 0 allows rough estimation of the impurity 
diffusion coefficients for Hf in essentially pure Er,O,. These coeffi- 
cients are lower in itude and higher in temperature depen- 
dence than published Er self-diffusion coefficients in undoped 
Er,O;. The temperature dependence of the interdiffusion coeffi- 
cient increases with HfO, concentration in the range 2 to 12 mole 
fro. HfO,, and decreases in the range 12 to 18 mole percent 


10508 Nuclear spin-lattice relaxation in some insulating glasses. 
Szeftel, J.; Alloul, H. (Paris Univ., Orsay, France). pp 74-78 of In 
Structure and excitations of am solids. Lucovsky, G. (ed.). 
New York; American Inst. of Physics (1976). 

From International topical conference on structure and ex- 
citations of amorphous solids; Williamsburg, Virginia, United 
States of America (USA) (25 Mar 1976). 

See CONF-760345—. 

The nuclear spin-lattice relaxation time T, of ''B and *Na 
have been measured in the following insulating glasses: B,O,, 
Na,B,O, (Na,O),-3(SiO,)o.7. In all cases Neieatben has been shown 

viously to be dominated by a strong quadru mechanism. T, 
is observed to decrease between 12 and 273 and to be nearly 
field independent up to 55 kG. In view of the available experimen- 
tal results, the various models which have been proposed to ac- 
count for NMR relaxation in glasses are shown to be unsatisfacto- 
ry. 

10509 O-17, B-10, and B-11 NMR of 
Jellison, G.E. Jr.; Bray, P.J. (Brown Univ., 
of In Structure and excitations of 


glass. Panek, L.W.; 

i ). pp 79-84 

solids. Lucovsky, G. 
(ed.). New York; American Inst. of Physics (1976). 


From International ical conference on structure and ex- 
citations of ids; Williamsburg, Virginia, United 
States of America (USA) (25 Mar 1976). 

See CONF-760345—. 
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Quadrupolar- -broadened NMR spectra were obtained for 
"O, B, and ''B in B,O, glass using samples specially enriched in 
"O and "B. Lineshape analysis of the O spectra indicates the 
presence of two oxygen sites. Site one has coupling constant Q/sub 
cc/ = 4.69 MHz and asymmetry parameter eta = 0.58, correspond- 
ing to oxygen atoms in boroxol rings; site two is characterized by 
Q/sub cc/ = 5.6 MHz and a large distribution in eta about the 
value eta = 0.2, corresponding to oxygen atoms connecting borox- 
ol rings. From one of the features of the "B spectrum, the distribu- 
tion of the boron coupling constants is obtained centered about 
the value Q/sub cc/ = 5.51 MHz a to Q/sub cc/ = 
2.64 MHz for "'B). A distribution about eta = 0.12 is postulated 
for the boron asymmetry parameter which fits the remainder of the 
spectrum. These distributions are shown to agree with the "B 
spectrum. 


10510 Vibrational spectra of four-coordinated random net- 
works with periodic boundary conditions. Guttman, L. (Argonne 
National Lab., IL). pp 268-272 of In Structure and excitations of 
amorphous solids. Lucovsky, G. (ed.). New York; American Inst. 
of Physics (1976). 

From International topical conference on structure and ex- 
citations of amorphous solids; Williamsburg, Virginia, United 
States of America (USA) (25 Mar 1976). 

See CONF-760345—. 

Examples of perfectly four-coordinated networks satisfying 
periodic boundary conditions are constructed by a pseudo-random 
process, starting from a crystalline region. The unphysical features 
(high density, large deviations from the tetrahedral bond-angle) 
are removed by systematic modification of the bonding scheme. 
The vibrational spectra are calculated, using a valence-force poten- 
tial, and the neutron scattering is computed by a phonon-expan- 
sion approximation. 


10511 Solidification phenomena for UO,, UC, and UN relative 
to quenching in sodium coolant. Cronenberg, A.W. (New Mexico 
Univ., Albuquerque (USA)); Coats, R.L. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Nucl. Eng. Des.; 32: No. 2, 261- 
272(Feb 1976). 

Analysis of crystallization kinetics for UO, in sodium has 
been extended to UC and UN. Calculated results for all three fuels 
indicate that the fuel-sodium contact temperature is well below the 
homogeneous crystallization temperature, and that the potential 
crystal growth rate is greater than the heat-transfer-controlled 
solidification velocity. Thus, solidification commences shortly after 
contact and is limited by heat transport, even for the relatively 
high conductivity fuels of UC and UN. Thus, the effect of solidifi- 
cation must be considered in analyzing fragmentation phenomena 
and vapor explosions. 


10512 Pseudobinary system uranium monosulfide-zirconium 
carbide. Kokhtev, S.A.; Yevstyukhin, A.I.; Andrievsky, R.A.; 
Solovyev, G.I. (Moscow Engineering Physical Institute, Moscow, 
USSR). J. Nucl. Mater.; 59: No. 3, 331-332(Mar 1976). 

Uranium monosulfide is a promising nuclear fuel with many 
possible applications. Therefore it is interesting to investigate this 
pseudobinary system with other high-melting compounds having 
similar structures. In the past only a few have been investigated: 
those with uranium compounds and with zirconium monosulfide. 
Calculations of possible pseudobinary type systems according to 
the statistical Mondolfo approach preceded the experimental 
research. The Mondolfo method was extended to pseudobinary 
systems. Both eutectic or peritectic systems with mutual solid solu- 
bilities were predicted. These predictions allowed a considerable 
reduction of experimental investigation. 


MECHANICAL PROPERTIES 


10513 (AD-A—021496) Localized in ceramics. 
Technical report. a H.P.; Gruver, R.M.; Miller, C.S. 
(Ceramic Finishin State 5 Nils" Pa. (USA)). Jan 1976. 
Contract NO0014- a Cotioat 47 S $4.00. 

Two topics are covered in this report: (1) Localized impact 
damage in hot pressed Si,N, and SiC and, (2) Effect of leached 
surface layers on impact damage and remaining strength of Si,N,. 
The impact force necessary to form Hertz cracks in H.P. Si,;N, was 
about four times that for SiC. The Hertz cracks were characterized 
and the dimensions were compared with calculated values. The 
crack depths and the strength degradation were less than expected 
based on the available theory. H.P. Si,N, was leached with HF and 
subjected to impact at low velocities by a tungsten carbide sphere. 
The remaining strength of the leached material after impact was 
substantially greater than that of impact damaged specimens that 
were not leached. The leached layers prevented formation of Hertz 
cracks in the underlying material. (Author) (GRA) 
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10514 (N—76-20230) Improving the toughness of refractory 
compounds. Final report. Vasilos, T., Cannon, R.M. Jr. Nov 1975. 
Contract NAS3g17768. 62p. (NASA-CR—134813; AVSD—0108- 
76-RR). NTIS $4.50. 

Composition and processing studies were conducted on sil- 
icon nitride and silicon carbide materials. Charpy mode impact 
testing to 2415 F established the effectiveness of higher purity sil- 
icon nitride powder sources in reducing the scatter of measure- 
ments and in improving short time bend strengths as well as bend 
stress rupture properties. Stabilized zirconia additions in particular 
were observed to dramatically enhance low and high temperature 
bend strengths and stress rupture properties for all grades of sil- 
icon nitride powder. Silicon carbide samples showed relatively 
ad impact resistance, although the maxima in stress rupture 

havior was exhibited by this material. (Author) (GRA) 


PHYSICAL PROPERTIES 


REFER ALSO TO CITATION(S) 9794, 10433, 10454, 10462, 
10750 


10515 (AD-A—019023) Electronic properties of boron oc- 
tahedral cluster. Interim report. Hemstreet Jr, L.A.; Wang, F.E. 
(Naval Surface Weapons Center, Silver Spring, Md. (USA)). 1974. 
24p. NTIS $3.50. 

A series of lithium-boron alloys have been developed in 
recent years at the Naval Surface Weapons Center. Principally 
through x-ray and NMR analysis, in the composition range, Li/B * 
80/20 approx. 30/70 atomic %, two cubic phases, LI,B,; and LiB, 
have been tentatively identified. In these compounds, boron essen- 
tially exists as a six-atoms octahedral cluster much similar to the 
boron cluster in recently found LiB, as well as in other MB, metal- 
boride compounds. However, the principal difference between 
Li,B;, LiB, (Hereafter to be referred to as the alloy phases) and 
LiB, is that the boron cluster are directly linked to one another in 
LiB, whereas the boron clusters are insulated from one another by 
lithium or non-clustered boron atom in the alloys. Physically, the 
alloy phases are also dramatically different from LiB,; LiB6 is brit- 
tle and stable in air whereas the alloy phases are ductile and react 
with air. The picture of the electronic properties of the B, oc- 
tahedron that emerges from the present study is in reasonable 
agreement with much of the earlier work using simplified LCAO 
formalisms. It has been possible to classify the B, boron cluster or- 
bitals within the cluster as whether internal or external in nature 
and to further divide these classes into bonding and anti-bonding 
combinations. That fourteen electrons are required to fill the inter- 
nal bonding orbitals of the B, octahedron is confirmed and in 
agreement with the conventional picture. The response of the B, 
cluster orbitals to different local lattice structures has also been in- 
vestigated. (GRA) 


10516 (AD-A—019402) An investigation of nonreactive sur- 
face coatings for use in solid propellant arc-image ignition studies. 
Final research report. Fleming, R.W.; Derr, R.L. (Lockheed 
Propulsion Co., Redlands, Calif. (USA)). Dec 1975. Contract 
N60530-69-C-0430. 45p. (LPC—979-F). NTIS $4.00. 

The objective of this research program was to evaluate the 
feasibility of coating the propellant surface with an opaque, non- 
reacting material to eliminate this difficulty in interpretation of test 
results. The effect of the coating would be to reduce absorption of 
radiant energy beneath the propellant surface and provide a 
uniform surface absorptivity for different propellants. Radiant flux 
levels considered for this study were selected to indicate the effec- 
tiveness of coatings over a range of 30 to 130 cal/cm? -sc. Both 
rubber-base and double-base propellants were tested. Results of 
this program indicate that zirconium carbide and tungsten carbide 
can be used as nonreactive coatings in arc-image furnace testing. 
However, certain anomalies were observed that might indicate that 
—_ ingredients and coating materials can interact and in- 

uence the ignition energy requirements in specific heating ranges. 


10517 (AD-A—020138) Noncrystalline semiconductors: elec- 
trical and thermal Final report 1 Jan-30 Dec 1975. 
Slack, L.H. (Virginia Polytechnic Inst. and State Univ., Blacksburg 
(USA)). 20 Dec 1975. 14p. NTIS $3.50. 

Unstable switching was observed in numerous oxide and 
chalcogenide thin films. Stable switching, when observed, is due to 
a localized temperature rise in a micron-sized location of the film. 
Unstable switching is probably due to such local heating which 
results in local destruction of the film. The electrical and optical 
characteristics of undoped and doped SnO,, Co,O,, Fe,O;, TiO,, 
and VO/sub x/H/sub y/ are reported. A technique for the low tem- 
perature pyrolytic deposition of oxide thin films was developed. 
The ability of V,O,, TiO,, Mn,;O,, ZnO, and Cr,O; thin films to 
sense changes in oxygen partial pressure was established. (GRA) 
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10518 (CONF-760929—2) Redox conditions of formation of 
Libyan Desert Glass. Nasrallah, M.; Arafa, S.; Bishay, A.; Weeks, 
R.A. (American Univ., Cairo (Egypt); Oak Ridge National Lab., 
Tenn. (USA)). 1976. Contract W-7405-eng-26. Sp. Dep. NTIS 
$3.50. 

From 4. international conference on physics of non-crystal- 
line solids; Clausthal, German, Federal Republic of (F.R. Ger- 
many) (13 Sep 1976). 

Electron Paramagnetic Measurements (EPR) at different 
temperatures were made on Libyan Desert Glass (LDG) samples, 
as received, and after X or y~ radiation. The thermally unstable 
centers Ti**, E’ and ‘’Al’’, identified in the as received samples, 
were attributed to solarization and reproduced by X or y~ radia- 
tion. Other stable magnetic components attributed to chemical im- 
purities were also identified and compared with those observed in 
Libyan Desert Sand samples. The results suggest that LDG was 
formed under oxidizing conditions. 


10519 (COO—3151-68) Piezo electric polaron and polaron 
pinning in n-CdS. Nagasaka, K. (Cornell Univ., Ithaca, N.Y. 
(USA)). May 1976. Contract E(11-1)-3151. 16p. Dep. NTIS 
$3.50. 
The cyclotron resonance of the piezoelectric polaron in n- 
CdS has been investigated using far infrared spectroscopy at mag- 
netic fields to 90 kOe. Both lamellar grating and Michelson Fouri- 
er transform spectrometers were used with a 0.3°K Ge bolometer 
to study the photon energy region from 10 cm™ to 60 cm™'. The 
theory of Miyake predicts that the frequency of the polaron’s 
cyclotron resonance is shifted from the bare hand electron 
resonance frequency according to the expression: Aw/sup p//sub 
c// Q/sub c/ varies as H™' T/sup ?/*/. The magnetic field depen- 
dence of the present cyclotron resonance confirms this expression; 
the cyclotron mass isiezoelectric polaron effects. The bare band 
mass in n-CdS has also been determined by taking into account the 
Froehlich polaron interaction in addition to the piezoelectric 
laron effects. For H parallel to the c-axis this cyclotron mass is 
0.155 +- 0.005 m. The polaron pinning due to the 43 cm“ opti- 
cally inactive phonon has been observed. 


10520 (ORO—4721-2) Tritium diffusion in nonmetallic solids 
of interest for fusion reactors. Annual progress report, August 1, 
1975—August 1, 1976. Elleman, T. (North Carolina State Univ., 
Raleigh (USA). Dept. of Nuclear Engineering). 1976. Contract 
E(40-1)-4721. 28p. Dep. NTIS $4.00. 

Tritium diffusion coefficients have been measured in a 
number of nonmetallic solids which have potential use as diffusion 
barriers or protective coatings in fusion reactors. Results have 
been obtained for various forms of alumina, beryllia, yttria, silicon 
carbide, boron carbide, glass, and pyrolytic carbon. The method of 
measurement involved tritium injection into solids followed by 
measurements of tritium release rates during heating. Measured 
diffusion values were significantly below the hydrogen diffusion 
coefficients determined for metals so nonmetallics would appear to 
have potential for being effective tritium barriers. Preliminary 
hydrogen solubility measurements were carried out for alumina 
and silicon carbide by measuring the amount of dissolved deuteri- 
um which was released from equilibrated specimens during heat- 
ing. The technique appears to be a satisfactory means for deter- 
mining temperature and pressure effects on solubility. Solubility in- 
formation should be useful in determining both tritium inventories 
and permeation rates in CTR blanket components. 


10521 (UCRL-Trans—11115) Conductivity of multiphase 
materials. Comparison between experimental and calculated values 
for cermets. Ondracek, G. Translated from Z. Werkstofftech.; 5: 
No. 8, 416-428(1974). 43p. Dep. NTIS $4.00. 

Experimental and calculated electric conductivity values for 
cermets and other multiphase materials are compared. It is con- 
cluded that the often expensive measurement or tedious accumula- 
tion and representation of experimental values for individual mul- 
tiphase materials can be dispensed with in principle, since such 
values can be calculated; the precalculated improvement of pro- 

tties by optimization of the microstructure is possible if it can be 
implemented technically. When the measurement of field proper- 
ties is very inexact or very difficult, it can be replaced by 
stereometric measurement of the microstructure. Such a case oc- 
curs, for example, with nuclear fuels. Their thermal conductivity 
under reactor conditions cannot be measured directly because of 
the perturbation of the measurement by irradiation effects. But the 
stereometry factors can certainly be determined from photographic 
images of the microstructure and the thermal conductivity can be 
calculated from them. 


10522 Some of reactively sputtered NbN thin films 
with low T/sub c/. Jones, H.; Fischer, O.; Bongi, G. (Univ., 
Geneva). pp 107-110 of In Physics under intense tic fields. 
Paris; Centre National de la Recherche Scientifique (1975). 
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From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1973). 

The critical temperature, the parallel critical field, the re- 
sistivity, and the energy gap of superconducting niobium nitride 
thin films were moneutee. Tikens results tend to show that reactive- 
ly sputtered NbN films are granular superconductors. Furthermore, 
a de voltage was induced across a thin NbN film when it was ir- 
radiated with microwave power. It appears that the grain bounda- 
ries are insulating barriers and Josephson junctions. 


10523 Anomalous quasielastic light scattering from metal oxide 
Fleury, P.A.; Lyons, K.B. (Bell Labs., Murray Hill, NJ). pp 

263-267 of In Structure and excitations of amo solids. Lu- 

covsky, G. (ed.). New York; American Inst. of Physics (1976). 

From International topical conference on structure and ex- 
citations of amorphous solids; Williamsburg, Virginia, United 
States of America (USA) (25 Mar 1976). 

See CONF-760345—. 

An anomalous quasielastic component has been observed in 
the light scattering tra of several heavy metal oxide glasses. 
This component consists of a depolarized central peak of frequen- 
cy width less than approximately 0.5 cm~', depending on tempera- 
ture and composition. Observations are reported for eight different 
compositions, all containing either transition metal or rare earth 
oxides. The integrated intensity for glasses whose major constituent 
is Tb,O, correlates well with Tb concentration, while the linewidth 
is insensitive to Tb concentration as well as host composition. 


10524 Observation of anemalous fluorescence linewidth 
behavior in amorphous materials using fluorescence line narrowing. 
Selzer, P.M. (Univ. of Wisconsin, Madison); Huber, D.L.; Hamil- 
ton, D.S.; Yen, W.M.; Weber, M.J. pp 328-332 of In Structure and 
excitations of amorphous solids. Lucovsky, G. (ed.). New York; 
American Inst. of Physics (1976). 

From International topical conference on structure and ex- 
citations of amorphous solids; Williamsburg, Virginia, United 
States of America (USA) (25 Mar 1976). 

See CONF-760345—. 

Optical homogeneous linewidth measurements are com- 
pared for the resonant *D, — "F, transition of Eu** in glasses and 
crystals. The linewidth in the amorphous hosts is significantly 
larger than in crystals with similar coordination, and shows an 
unusual temperature dependence which cannot be explained by 
the normal ion-phonon relaxation mechanisms. This behavior 
probably arises from an interaction between the impurity ion and 
low energy disorder modes in the glasses. Possible models are 
discussed, consistent with recent NMR and ultrasonic attenuation 
experiments. In addition, excitation scans have been taken in 
search of discrete sites for the rare earth impurity in the glassy 
host. No such sites can be detected with a 1 GHz resolution. 


10525 Superconducting and normal state properties of Li/sub 
1+x/Ti/sub 2-x/O, spinel compounds. II. Low-temperature heat 
capacity. McCallum, R.W.; Johnston, D.C.; Luengo, C.A.; Maple, 
M.B. (Univ. of California, San Diego, La Jolla). J. Low Temp. 
Phys.; 25: No. 1/2, 177-193(Oct 1976). 

Heat capacity data are reported which confirm as a bulk ef- 
fect the previously reported superconductivity in LiTi,O,. These 
data also establish LiTi,O, as a weak coupling d-band supercon- 
ductor with superconducting state properties well described by the 
Bardeen—Cooper—Schrieffer theory of superconductivity. The 
properties of LiTi,O, are compared with those of other supercon- 
ducting spinel compounds, and the composition ndence of 
T/sub c/ for Li/sub 1+x/Ti/2-x/O, is discussed. The disappearance 
of superconductivity for x greater than or approximately equal to 
0.1 was found to be correlated with a rapid decrease in the nor- 
mal-state linear heat capacity coefficient. 


CORROSION AND EROSION 


10526 (PB—250642) Evaluation of refractories for mineral 
wool furnaces. of in 1975. Cobble, J.R.; Hansen, 
J.P. Dec 1975. 21p. (BM-RI—8090). NTIS $3.50. 

The Bureau of Mines conducted static tests on 39 refractory 
compositions at 2,500F and dynamic tests at 2,825 plus or minus 
35F on 31 commercial refractory brick specimens to determine 
their resistance to corrosion and erosion by a slag similar in com- 
position to that used for producing an insulating mineral wool. The 
Static tests showed fire clay and low alumina composition (= 70 
percent Al203), zircon, zirconia, SiC, and clay-bonded graphite 
refractories to be unsuitable. Dynamic test results indicated that 
magnesia and chromia compositions were superior to high alumina 
compositions (+- 70 percent Al203) as a furnace lining for melt- 
ing mineral wool. Data from these tests indicated that magnesia 
and chromia compositions of low RO/R203 mole ratios were more 
resistant to attack mineral wool slags than ones with high 
RO/R203 mole ratios. (GRA) 


MATERIALS 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 9791, 9810, 9929, 9930, 10482 


10527 Effects of annealing under static pressure 

behavior of fission gas in irradiated UO,. 
Iwano, Y.; Oi, N. (Tokyo Shibaura Electric Co. Ltd., Kawasaki, 
Kanagawa (J ). Research and Development Center). J. Nucl. 
Sci. Technol. (Tokyo); 12: No. 12, 763-766(Dec 1975). 

Annealing experiments were carried out on irradiated UO, 
in argon gas under high pressure (600 and 1,000 kg/cm*) as well 
as atmospheric, at temperatures of 1,400 to 1, . The effects 
of high external pressure on the behavior of fission gas bubbles in 
the irradiated UO, were studied by comparing replica electron 
micrographs of fractured surfaces of specimens annealed under dif- 
ferent temperatures and pressures. The results indicate that high 
pressures such as above 600 kg/cm? can be effective in surpressing 
the growth of fission gas bubbles in both intergranular and in- 
tragranular zones, and in inhibiting the joining together of inter- 
granular bubbles to form direct passages for fission gas release. 


COMPOSITE MATERIALS 


10528 (AD-A—021530) Research with in-situ composites 
aligned with eutectoid and eutectic transformations. Final report 1 
May 1973—1 May 1975. Smeggil, J.G. (General Electric Co., 
Schenectady, N.Y. (USA)). Aug 1975. Contract F33615-73-C- 
5083. 153p. (SRD—75-095). NTIS $6.75. 

Directionally aligned eutectoids are of potential interest for 
high temperature turbine applications. The Hf-HfCr2 eutectoid was 
selected from several systems, to explore the potential of using 
solid-solid transformation to yield a suitable, aligned microstruc- 
ture. A series of Ni-TaC alloys and a Ni(Cr)-Ni3AI-Ni3Nb alloy 
have been examined in oxidation. Numerous effects dependent on 
microstructures, chemistry, and oxidation temperature were ob- 
served. Chemical vapor deposition (CVD) techniques were used to 
deposit simple and complex layers of the elements Ni, Cr, and Al 
required for high temperature, oxidation resistant coatings. This 
work demonstrated the feasibility of depositing sequential layers. 
(GRA) 


10529 (NTIS/PS—76/0420) Boron reinforced composites (a 
bibliography with abstracts). Report for 1972-May 1976. Lehmann, 
E.J. (National Technical Information Service, Springfield, Va. 
(USA)). Jun 1976. 239p. NTIS $25.00. 

Supersedes NTIS/PS-75/414, and COM-74-10854. 

The cited reports cover all uses of boron, especially boron 
fibers and boron compounds, as a reinforcing material in com- 
posites. The topics include fabrication, testing, uses, and structural 
and mechanical properties. (This updated bibliography contains 
234 abstracts, 35 of which are new entries to the previous edition. ) 
(GRA) 


PREPARATION AND FABRICATION 


10530 (COO— 2407-4) Generalization of international cen- 
trifugal zone growth of metal-ceramic composites. Technical report. 
Sekerka, R.F.; Hartzell, R.A. (Carnegie-Mellon Univ., Pittsburgh, 
Pa. (USA)). Aug 1976. Contract E(11-1)-2407. 102p. Dep. NTIS 
$5.50. 

The electric and temperature fields within inductively 
heated materials have been calculated in order to better un- 
derstand the essential features of the crystal growth process called 
Internal Centrifugal Zone Growth (ICZG). A complicated two- 
dimensional problem has been studied via a simple one-dimen- 
sional model which applies to infinitely long samples heated by in- 
finitely long induction coils. Two such one-dimensional models are 
presented. In the first model, all material properties of the sample 
are assumed to be independent of temperature. The coupled dif- 
ferential equations determining the electric field and temperature 
distributions within the sample are solved analytically. Resulting 
profiles of temperature and electromagnetic fields within the sam- 

provide a basis for more sophisticated models. The second 
model deals with materials (e.g., oxides) whose electrical conduc- 
tivities are very low at room temperature but increase significantly 
with temperature. The differential equations for electromagnetic 
and temperature fields are consequently strongly coupled, resulting 
in multiple steady state solutions, some of which are unstable. An 
understanding of this instability is of utmost importance with re- 
gard to crystal growth via ICZG, because it has been observed that 
an increase in the electrical conductivity of the sample when melt- 
ing occurs can cause a catastrophic increase in surface tempera- 
ture. The modeling predicts, however, that the instability can be 
controlled through a judicious choice of RF frequency, sample 
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size, and sample alloying. Progress has been made in solving the 
two-dimensional differential equations. Many problems are en- 
countered that are not present in ouo-dimuatont modeling. The 
method of solution is outlined, but no solutions have yet been ob- 
tained. 

10531 gt Generalization of international cen- 
trifugal zone growth of metal-ceramic a eee report, 
December 1, 1975—November 30, 1976. Sekerka, R.F.; Hartzell, 
R.A. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). Aug 1976. 
Contract E(11-1)-2407. 10p. Dep. NTIS $3.50. 

Research conducted to develop a realistic model of Internal 
Centrifugal Zone Growth (ICZG) and to utilize the predictive 
capacities of this model to ifnprove and extend present ICZG 

ms is reported. One-dimensional models for (h tical) in- 

itely large samples heated by long RF induction coils were 
por» A developed and an S-curve instability phenomenon as- 
sociated with s ee coupling of the RF field to materials 
whose electrical conductivity increases significantly with tempera- 
ture was — This model was extended to two dimensions to 
account for finite samples and coils. During the reporting period 
one-dimensional modeling was used in predicting additional insta- 
bilities (S shaped with a cusp) on melting which are ‘’piggy-back’’ 
with the S-curve instabilities at lower temperatures. The low tem- 
perature S instability has been demonstrated for silicon, whereas, 
in cooperation with Oak Ridge, the predictive capacities of the 
modeling have been used to engineer around instabilities in the 
CrOrMo systems and to extend ICZG to a number of other 
mate 


(N—76-17202) Fabrication process development of 
sheet for exhaust 
Technical report, 15 Jul 1974—31 Oct 1975. Cornie, J.A.; Cook, 
C.S.; Anderson, C.A. Jan 1976. Contract NAS3-18921. 47p. 
(NASA-CR— 134958). NTIS $4.00. 

A chemical compatibility study was conducted between SiC 
filament and the following P/M matrix alloys: Waspaloy, Hastelloy- 
X, NiCrAlY, Ha-188, S-5S7, FeCrAlY, and Incoloy 800. None of 
the couples demonstrated’ sufficient’ chemical compatibility to 
withstand the minimum HIP consolidation temperatures (996 C) 
or intended application temperature of the composite (982 C). 
However, Waspaloy, Haynes 188, and Hastelloy-X were the least 
reactive with SiC of the candidate alloys. Chemical vapor 
deposited tungsten was shown to be an effective diffusion barrier 
between the superalloy matrix and SiC filament providing a defect- 
free coating of sufficient thickness. However, the coating breaks 
down when the tungsten is converted into intermetallic compounds 
by interdiffusion with matrix constituents. W was demon- 
strated to be the most effective matrix alloy candidate in contact 
with the CVD tungsten barrier because of its relatively low 
rate constant of the intermediate compound and the lack of forma- 
tion of Kirkendall voids at the matrix-barrier interface. Fabrication 
methods were developed for producing panels of uniaxial and 
angle ply composites utilizing CVD tungsten coated filament. 
(Author) (GRA) 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 10400 


10533 (AD-A—024722) Interlaminar of laminated 
polymeric matrix composites. Final report Jun—Dec 1973. Pipes, 
E.B. May 1976. Contract F33615-73-C-5146. 32p. NTIS $4.00. 

An experimental program was conducted to examine the 
parameters involved in interlaminar strength criteria. Results in- 
dicate that for the boron/epoxy material treated, the interlaminar 
normal strength was approximately 11 ksi, but poor material quali- 
ty clouded these results as well as the remaining issues in the 
proposed effort. (GRA) 


10534 (N—76-11279) Critical aspect ratio for tungsten fibers 
in copper-nickel matrix composites. Jech, R.W. Oct 1975. 23p. 
(NASA-TM-X—3311; E—8442). NTIS $3.50. 

Stress-rupture and tensile tests were conducted at 816 C 
(1500 F) to determine the effect of matrix composition on the 
minimum fiber length to diameter ratio (critical aspect ratio) 
below which fibers in a tungsten fiber/copper-nickel alloy matrix 
composite could not be stressed to their ultimate load 
capability. This study was intended to simulate some of the condi- 
tions that might be encountered with materials combinations used 
in high-temperature composites. The critical aspect ratio for stress- 
rupture was found to be greater than for short-time tension, and it 
increased as the time to rupture increased. The increase was rela- 
tively slight, and calculated fiber for long service to 
be well Cithin practical size limite for effective’ amen cos 
4 = fabrication of potential gas turbine components. (Author) 
( ) 
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CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 9598, 9599, 9600 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 


10535 (BDX—613-1485(Rev.)) Injection molding ther- 
moplastic rubber. Final Porter, J.R. (Bendix Corp., Kansas 
po Mo. _— Aug 1976. Contract E(29-1)-613. 13p. Dep. 
S $3.5 


Thermoplastic rubber molding compounds were investigated 
to determine the feasibility of using this material for certain con- 
figurations. Thermoplastic rubber can be processed directly into 
finished . using standard thermoplastic molding and ex- 
truding equipment. Three series of material, all from the same 
manufacturer, were evaluated. The mold shrink factors, molding 
conditions, and possible applications for each series were evalu- 
ated. Molding parameters were established, and a relationship of 
these parameters to mold shrinkage was determined. The results 
indicated that the shrink factor depended on the series of material 
more than on the molding conditions. It was concluded that ther- 
moplastic rubber can be easily processed in conventional ther- 


moplastic equipment. 
STRUCTURE AND PHASE STUDIES 


10536 (AD-A—017371) Cluster calculations of the effects of 
local bonding on the electronic properties of B, octahedra. oor 
street, L.A. (Naval Surface W age odaly Silver Sprin 
(USA)). Jun 1975. 36p. (NSWC/WOL/TR—75-129). 3 $4.00. 

B6 octahedra, which consist of six boron atoms in an oc- 
tahedral arrangement, are important structural units in such 
materials as the metal hexaborides and the recently discovered 
boron-metal WANGNOL alloys. The X(alpha) Scattered Wave 
Method has been used to calculate the electronic properties of 
both an isolated octahedron and the effects of external environ- 
ment. The latter has been investigated by surrounding a B6 oc- 
tahedron by various configurations of atoms representing the local 
structure of the metal hexaboride and alloy materials. Results ob- 
tained from these calculations have been used to provide an ex- 
planation of the difference in properties between the metal hex- 
aborides and the WANGOL alloys in terms of the difference in 
local bonding properties of the two materials. The bonding in the 
metal hexaborides is shown to be primarily ionic-covalent, while 
that of the WANGNOL alloys is found to be more ionic-metallic. 
This difference in ing is shown to lead to quite different elec- 
tronic and mechanical properties in the two classes of materials. 
(GRA) 


MECHANICAL PROPERTIES 


10537 (UCID— 17229) Specification for Kevlar 49 fiber and 
for tensile strength. Penn, L.; Hetherington, N. 

(California Univ., Livermore (USA). Lawrence Livermore Lab.). 

12 aa) 1976. Contract W-7405-ENG-48. 10p. Dep. NTIS $3.50. 

A specification for Kevlar 49 — is presented along with a 
sampling plan for tensile strength. The ification may be used 
for purchase and acceptance or for quality control of Kevlar 49 
yarn (380 denier). Applied to yarn used in high-performance fila- 
ment wound composite applications, it calls for clear definition of 
the material chemically, physically, and mechanically. The material 
must conform to preset standards of linear weight (denier), — 
cal structure, density, water content, and tensile 
Recommended test procedures are included. The sampling ion is 
based on tensile strength, ot Se ee ae 
stem from o_— experience with the material. The sampling plan is 
a sequential acceptance type that applies to a property for which a 


minimum value is set. 


10538 (UCID— 17288) Evaluation of existing polymer charac- 
terization and capabilities of the General Chemistry and 
Organic Materials Divisions in the Chemistry and Materials Science 
Department. Larsen, F.N. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 25 Aug 1976. Contract W-7405-ENG- 
48. 18p. Dep. NTIS $3.50. 

This report begins with definitions of characterization and 
testing, then continues with the evaluation of thirteen specific 
techniques a spectroscopy, thermal, soiutional pro- 

chemistry, chromatography and miscellaneous 
procedures. Comments and recommendations on the need for an 
analytical services focal point in GCD, a polymer characterization 
expert in OMD and the use of contractor facilities as a source of 
data gathering are made. It is concluded that substantial capabili- 
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ties for polymer characterization do exist at LLL, — on 
adequate interfacing between OMD and GCD is preventing their 

effective use. Acquisition of a polymer chemist with experience in 
characterization techniques appears to be the best solution to this 
problem. Two tables ou ee ee ee 
characterization techniques and list of techniques and information 
needed for aging effects studies are included for reference. (DLC) 


PHYSICAL PROPERTIES 


10539 (COO—2039-30) Electronic excitation of composite 
—. Progress report, August 1, 1975—July 31, 1976. Ashraf 

|-Bayoumi, M. (Michigan State Univ., East Lansing (USA)). Apr 
1976. Contract E(11- ci ante 6p. Dep. NTIS $ 

The effects of pH and temperature nh ty ‘deuteration on 

the fluorescence spectra and quantum yields of 7-azaindole in 
ethanol and in water were studied. Evidence was provided for dou- 
ble proton transfer in 7-azaindole complexes with alcohol and 
water. Observation of double proton transfer in a model system 
azacarbazole (a-carboline) was made. Synthesis of the compound 
and its corresponding tautomer were com . Fluorescence 
measurements under various conditions were performed. The ef- 
fects of temperature and i Bere Taga 10 
fluorescence yield and life-time of a fl ews larity 
(namely, Dansylsulfonamide ) was also studied ~~ the ee 
of the solvent-deuterium isotope substitution 
measurements of rhodamine B in glycerol at room cane 
were performed. The anisotropy decay was found to be double ex- 
ponential with values of approximately 9 nsec and 96 nsec for 
rotation about the major and minor axes, respectively. The study 
of rotational relaxations of lysozyme at two different 
temperatures indicated the possibility of monomer-dimer equilibri- 
um. 





10540 (PB—250728) Coal mine combustion products: con- 
veyor belts. Report of investigations, 1976. Hartstein, A.M.; 
Forshey, D.R. (Bureau of Mines, Pittsburgh, Pa. (USA). Pittsburgh 
Mining and Safety Research Center). Jan 1976. 2lp. (BM- 
RI—8107). NTIS $3.50. 

See also PB-233 419. 

The thermal oxidative degradation characteristics of con- 
veyor belts used in underground mines was investigated. This in- 
cluded the determination of smoke evolution, glow 
char yields, and the identification and quantification of all volatile 
decomposition products in the form of gram of specific product 
formed per gram of belt sample tested. In addition to these in- 
vestigations, de: studies were conducted on some pure in- 
gredients used in conveyor belt formulations. Three basic classes 
of belts were investigated: neoprene, polyvinyl chloride, and 
styrene-butadiene containing . The studies indicate 
that styrene-butadiene based belts exhibit "good flame resistance 
and are the least hazardous in regard to overall toxic decomposi- 
tion product formation. Under this program the applicability of 
the vimetric analysis as a method of material differentiation 
was definitely established. (GRA) 


10541 Unique metal-aromatic Chatterji, A.K. (Shaw 
Univ., Raleigh, NC). pp 75-79 of In Energy for the environment. 
Rolinski, E.J. (ed.). Dayton, OH; American Inst. of Chemical En- 
gineers (1975). 

From 3. national conference on energy and en 
Oxford, Ohio, United States of America (USA) (29 rane 1975). 

See CONF-7509130—. 

Some of the requirements relating to device applications for 
pay eon ye oye pron cena ah ne pn Ae coy 
is given on a new class of polymers, metal—aromatic polymers. 
The requirements include long term ility in an inert at- 

re at 600 to 800°C, long term stability in air at 350 to 

ease of processing, and high moduli of tension and flexture, 
oe 2 eae eee roperties, chemical resistance, and 
inertness. These riefly. (JSR) 


DEGRADATION AND EROSION 


10542 (BDX—613-1489) ae stability of Adiprene L- 
100 ~~ alternate materials. Final report. Caruthers, DJ. (Bendix 
Corp., a So Mo. — Aug 1976. Contract E(29-1)- 
613. 30p. Dep. 

Adiprene L-100/MOCA (E. L. du Pont de Nemours and 
Company) and four potential alternate materials were tested after 
accelerated aging conditions in a steam autoclave. Test methods 
included: mec! try, thermomechanical analysis, in- 


chromatography. 
celerated attack by steam hydrolysis and showed little change in 
properties after 50 hours exposure. 


RADIATION EFFECTS 

REFER ALSO TO CITATION(S) 10578 
OTHER MATERIALS 

REFER ALSO TO CITATION(S) 10022 


PREPARATION AND MANUFACTURE 


10543 (AD-A—018760) Use of ion 
trol of impurity diffusion in III-V 


for the con- 


if. ( ). ford Electronics Labs.). 1975. Contract 
DAHC04-72-C-003 1. 16p. (SU-SEL—75-040). S $3.50. 

The report summarizes research carried out under one Con- 
tract. The princi results obtained were: (1) Proton-enhanced 
diffusion was for the first time to obtain Se diffusion in GaAs. 

percent electrical activity was obtained for a dose of 10'* 

, which is the highest electrical activity yet reported for 

i level. (2) A theory was developed to explain the relative- 

ly low doping efficiency of n-type dopants in GaAs, a phenomenon 
is always present though especially apparent in ion-implanted 

(3) ) Wide pote over the diffusion coefficient of 

in GaAs(0.6)P(0.4) was obtained through the use of multiple 

its of Zn, Ga, As, and/or P. A theory was developed to ex- 


(AD-A—020034) Investigation of solution 
growth and high-field electronic of indium 

Final report. Eastman, L.F. (Cornell Univ., Ithaca, N.Y. (USA)). 8 

Dec 1975. 8p. NTIS $3.50. 

This investigation covers an effort directed at the problem 

of obtaining indium phosphide, by liquid phase epitaxy, for use in 

-field applications such as in microwave electron 

devices. It covers the area of determining the growth rate, the area 

ity, the area of alloyed contacts, and the 


predictably and repeatably by liquid 
phase epitaxy using a multiple-well boat with the substrate on the 
bottom of the melt. It is also concluded that the density of total 
ionized impurities is the major remaining problem preventing the 
use of liquid phase epitaxial InP in microwave device applications. 
It also that carbon, as well as silicon, may contribute sub- 
stantially to this impurity density. (GRA) 


(AD-A—021454) Preparation and — crystal growth 
of Er, Tm, Ho doped YLIF, laser materials. Annual summery re- 
port 1 Jan 1975—31 Oct 1975. Uhrin, R.; Belt, R.F. (Litton 
dy Inc., Morris Plains, N.J. (USA). Airtron Div.). Jan 1976. 
Contract N00014-70-C-0379. 44p. NTIS $4.00 

See also report dated Jan 1975, AD—A009895. 
This report describes a continuation of research efforts to 
es, ity rare earth fluorides, grow single crystals of Er, 
and Tm doped YLiF,, and test fabricated laser rods for opera- 
tion at 2.06 micrometers. All fluorides were prepared by 
hydrofluorination of of 99.99 + % commercial oxides at 800 - 
1200C in a platinum reactor. Single crystal growth was performed 
in a N2-HF atmosphere using a top seeded solution method. A 
platinum furnace was developed along with a diameter control 
device based on continuous crystal me High quality scatter- 
ee 10 - 15 mm diameter and 6 - 10 

. Laser rods of (3 x 30) mm size and a axis orientation 
—_ for several compositions. Both long pulse and Q- 
switch tests were run on five rods. These indicate that a a 
compositi may lead to room temperature operation. e 
po nepal during the Q-switch cmets but is not unique to the 
preparation or growth. (GRA) 

10546 (N—76-10285) Boron arsenide and boron phosphide for 
high temperature and luminescent devices. Final technical 1 
Jul 1969—31 Aug 1975. Chu, T.L. Sep 1975. Contract NGL-44- 
007-042. 35ip. (NASA-CR—145404). NTIS $10.50. 
The rowth of — arsenide and boron phosphide 
itaxial layers on suitable sub- 
strates is discussed. Eg haa ical, and electrical proper- 
ot Ce ot ee ee Bulk crystals 
of boron arsenide were d by the chemical transport 
technique, and their carrier concentration and Hall mobility were 
measured. The growth of boron arsenide crystals from high tem- 





1092 ERDA ENERGY RESEARCH ABSTRACTS 


rature solutions was attempted without success. Bulk crystals of 
Soees phosphide were also prepared by chemical transport and 
solution growth techniques. Techniques required for the fabrica- 
tion of boron phosphide devices such as junction shaping, diffu- 
sion, and contact formation were investigated. Alloying techniques 
were developed for the formation of low-resistance ohmic contacts 
to boron phosphide. Four types of boron phosphide devices were 
fabricated: (1) metal-insulator-boron phosphide structures, (2) 
Schottky barriers; (3) boron phosphide-silicon carbide heterojunc- 
tions; and (4) p-n homojunctions. Easily visible red electrolu- 
minescence was observed from both epitaxial and solution grown 
p-n junctions. (Author) (GRA) 


10547 (PB—252358) Feasibility investigations of growing and 
characterizing gallium arsenide crystals in ribbon form. Quarterly 
progress report 1 Jan-31 Mar 1975. Berkowitz, J.B. (Little (Arthur 
D.), Inc., Cambridge, Mass. (USA)). 1975. 23p. 
(NSF/RANN/SE/GI—43093/PR/74/4). NTIS $3.50. 

See also report dated Nov 74, PB—239279. 

The feasibility of continuous production of gallium arsenide 
ribbon single crystals, by passage of a molten zone through boron- 
oxide encapsulated GaAs feedstock, is being investigated. 
Polycrystalline GaAs ribbons have been grown in graphite boats by 

ge of a wide zone through B203-encapsulated feed-stock, 
confined by a quartz cover plate. Failure to remove the encapsu- 
lant above its glass transition temperature, however, resulted in 
cracking of the ribbons on cooling to room temperature. In order 
to study the crucial zone melting step in isolation from the encap- 
sulation steps of the continuous process, a constrained-zone melt- 
ing apparatus has been constructed in which the boron oxide 
serves only as a sealant to suppress arsenic vaporization. Large 
grained polycrystalline samples have been produced with this ap- 
paratus. (GRA) 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 10100, 10380 


10548 (AD-A—017181) Detecting impurity levels in GaAs 
using electroreflectance. Master's thesis. Douglass, C.A. Ill. (Air 
Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School 
of Engineering). Jun 1975. 92p. (GEO/PH/75—2). NTIS $5.00. 

The monitoring of the implantation process is the topic of 
this study. Surface barrier electroreflectance (ER) measurements 
on the fundamental edge of both melt-doped and ion-implanted 
gallium arsenide (GaAs) at 300°K, using the field-effect technique, 
reveal structure related to impurity energy levels. Comparison of 
ER curves of epitaxial, as-grown, melt-doped, and ion-implanted 
GaAs shows the broadening of the lineshape due to the presence 
of impurities. Silicon, chromium, cadmium, tellurium, zinc, and tin 
impurities in melt-doped GaAs and tellurium, sulfur, cadmium, and 
zinc impurities in ion-implanted GaAs are related to structure in 
the ER spectrum. The effect of varying modulated voltage, dc bias, 
impurity concentration, and annealing on the ER spectrum of 
GaAs is reported. 


10549 (AD-A—018519) Experimental analysis of impurity 

levels in semiconductors. Final report 1 Nov 1970—30 Jun 

1974. Crowell, C.R. (University of Southern California, Los An- 

oe (USA). Electronic Sciences Lab.). 20 Oct 1975. 13p. NTIS 
3.50. 


The major emphasis of this investigation was intended as a 
clarification of the extent to which deep-lying impurity levels can 
be explored capacitively in metal-semiconductor systems. A simple 
lumped constant equivalent circuit representation was developed 
for a distribution of energy levels of majority carrier trapping cen- 
ters in Schottky barriers. An improved electronically balanced 
broad band capacitance measuring system was designed, built for 
measurements from about 10 H z to 200 kHz. The Hf-p type Si 
Schottky barrier system was investigated and shown to have ap- 
proximately 0.6 eV barrier height. The hole capture cross-section 
for In in p-t Si was measured over the temperature range 58 K 
to 133°K. (GRA) 


10550 (AD-A—019437) Crystalline structure of pyrocarbon 
film deposited on pyrolytic boron nitride. Interim technical report. 
Wachi, F.M.; Whittaker, A.G.; Watts, E.J. (Aerospace Corp., El 
Segundo, Calif. (USA). Materials Sciences Lab.). 4 Dec 1975. 
Contract F04701-75-C-0076. 14p. NTIS $3.50. 

Transmission electron diffraction data have indicated that 
the pyrocarbon films deposited on pyrolytic boron nitride consist 
of a mixture of crystalline and amorphous carbon phases. The 
crystalline structures appear to be of two allotropic modifications 
of carbon: graphite and carbyne. These carbyne crystals were 
produced during the deposition of pyrocarbon on pyrolytic boron 
nitride rods at a moderate temperature and pressure by the decom- 
position of methane. (GRA) 
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10551 (LA—6495-MS) Crystal data for Ca,IrO,. Roof, R.B. 
(Los Alamos Scientific Lab., N.Mex. (USA)). Sep 1976. Contract 
W-7405-Eng-36. 2p. Dep. NTIS $3.50. 
The structure of CagIrO, is of the cryolite type, monoclinic, 
space group P2/sub I/c, with a/sub o/ = 5.519 +- 7, b/sub o/ = 
-759 +- 6, c/sub o/ = 9.695 +- 11 and B = 124.64° +- 10. 


10552 (MLM—2352(OP)) Industrial applications of powder x- 
ray diffraction analysis to the TiH/sub x/-KCLO, pyrotechnic 
system. Sullenger, D.B.; Eckstein, R.R.; Carlson, R.S. (Mound 
Lab., Miamisburg, Ohio (USA)). 1976. Contract E(33-1)-GEN-53. 
20p. Dep. NTIS $3.50. 

Powder x-ray diffraction techniques were utilized in the 
evaluation of locally synthesized TiH/sub x/ materials to assist in 
evolving the best method for preparing such hydride materials, in 
the production of baseline data for TiH/sub x/ and KCIO, starting 
materials, and in the determination of the phases present in their 
various blends. Such methods concurrently afforded routine sup- 
port for other project teams investigating container and bridgewire 
corrosion phenomena, material and device handling and storage 
factors, alternative milling and blending effects, particle size clas- 
sification consequences, reaction product identification, etc. A 12- 
kW rotating anode x-ray generator was used in the effort. A 
reference pattern was obtained for the nonstoichiometric fluorite- 
structured y-TiH/sub 2-y/ phase. A quality lattice parameter as a 
function of stoichiometry curve was deduced from the phase 
analyses. Detection limits of minor amounts of various substances 
were also assessed. 9 tables. (DLC) 


PROPERTIES 


REFER ALSO TO CITATION(S) 8971, 9797, 10427, 10433, 
10437, 10452, 10520 


10553 (AD-A—017613) Magnetic properties of superconduct- 
ing layered compounds. Interim report. Prober, D.E. (Harvard 
Univ., Cambridge, Mass. (USA). Div. of Engineering and Applied 
Physics). Sep 1975. Contract N00014-76-C-0032. 193p. (TR—10). 
NTIS $7.50. 

The results of an investigation of the fluctuation-induced 
diamagnetism and upper critical fields of superconducting layered 
compounds are presented. Compounds studied include TaS, and 
TaS(1.6)Se(0.4) intercalated with collidine, pyridine, or aniline, 
having layer separations of 3, 6, and 12 A respectively, and the 
unintercalated compounds TaS(1.6)Se(0.4) and NbSe,. Suscepti- 
bility above T/sub c/ for TaS,(pyridine)1/2 and NbSe, was mea- 
sured in fields up to 300 G with a superconducting quantum mag- 
netometer. Extensive measurements of (H/sub C2/) as a function 
of field orientation and temperature were made with an ac suscep- 
tibility technique, in fields to 120 kG. The critical field anisotropy 
however, is found to depend only weakly on the separation 
between metallic layers. (GRA) 


10554 (AD-A—019039) Optical effects in solids. Final report 
1 Oct 1970—20 Sep 1975. Fan, H.Y. (Purdue Univ., Lafayette, 
Ind. (USA). Dept. of Physics). 24 Nov 1975. Contract NO0014-67- 
A-0226-0015. 4p. NTIS $3.50. 

The research of this contract is in the area of Photoconduc- 
tivity and Optical Properties in Semiconductors. (GRA) 


10555 (AD-A—024716) Relationships of structure to proper- 
ties in fibers. III. Technical report. Diefendorf, R.J.; 
Tokarsky, E.W. (Rensselaer Polytechnic Inst., Troy, N.Y. (USA). 
Dept. of Materials Engineering). Nov 1975. Contract F33615-72- 
C-1422. 143p. NTIS $6.00. 

See also Part 2 dated Oct 73, AD-773168. 

Three-dimensional structural characterization of a variety of 
carbon fibers has been completed following determination of the 
axial and radial structures in the fibers studied. In addition the 
relation of fiber strength to three-dimensional structure has been 
developed. Fibers tend to fail in three separate ways depending on 
their moduli; failure mode changes from brittle fracture to fibril 
decoupling to plastic deformation as modulus increases. Strength 
in Orlon and Rayon base fibers follows the Griffith relation. 
Strength in Orlon and Courtelle base fibers above the maxima in 
the strength-modulus curve is controlled by flaws resulting from 
= residual stresses as well as surface crystallization. 
(GRA) 


10556 (BDX—613-1491) Analysis of thick film conductor 
inks. Brewer, D.H. (Bendix Corp., Kansas City, Mo. (USA)). Sep 
1976. Contract E(29-1)-613. 23p. Dep. NTIS $3.50. 

A project undertaken to determine the ink characteristics 
affecting fired films is described. The analytical methods used were 
thermogravimetric analysis, pryolysis-gas chromatography, infrared 
spectrophotometry, mass spectrometry, atomic absorption spec- 
trophotometry, scanning electron microscopy with energy disper- 
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sive x-ray spectroscopy, and particle size analysis using a Coulter 
counter. 


(COO—2425-4) Photodesorption: a critical review. 
Lichtman, D.; Shapira, Y. (Wisconsin Univ., Milwaukee (USA)). 
1975. Contract E(11-1)-2425. 62p. Dep. NTIS $4.50. 
A critical review of literature in the field of 
hotodesorption is presented. Material is covered through 
Bocowine 1975. Although it is impossible to include every paper 
ever published which is in some way related to photodesorption, it 
is felt that the material covered is sufficiently complete to permit 
reasonable conclusions to be reached. The literature naturally falls 
into two basic categories, namely, papers involved with metal sub- 
strates and those involved with semiconductor substrates. Since the 
effects on these two kinds of surfaces are very different, they are 
each considered in separate sections. Photodesorption from metals 
seems to be an extremely inefficient process if it occurs at all. That 
is, cross sections are equal to or less than 10-** cm?. The reason 
for this extremely low cross section is not yet well understood. 
Photodesorption from semiconductors seems to be a very efficient 
process with cross sections as high as 10-'? cm*. On most sub- 
strates studied, e.g. ZnO, TiO,, CdS, the chrome oxide surface of 
stainless steel, etc., impurity carbon atoms play a very significant 
role. On all these materials, the single or dominant process in- 
volves chemisorption of molecular oxygen onto the impurity car- 
bon surface atoms. Electrons are captured from the conduction 
band to produce a chemisorbed CO, complex. The application of 
band gap and higher energy radiation produces electron-hole pairs. 
Some of the photogenerated lioles migrate to the surface where 
they combine with the negative ion complex. The resulting phy- 
sisorbed CO, is then thermally desorbed. 


10558 (SAND—76-8221) *He release from UT;. Wilson, K.S.; 
Malinowski, M.W.; Baskes, M.I. (Sandia Labs., Albuquerque, 
N.Mex. (USA)). Jul 1976. Contract AT(29-1)-789. 25p. Dep. 
NTIS $3.50. 

Recent Mound Laboratory data for the temperature and 
particle size dependence of *He release from UT; are summarized. 
The quasi steady-state *He early release rate is shown to increase 
with increasing specific surface area, and the *He release charac- 
teristics are shown to be temperature insensitive near 25°C. A 
qualitative model for *He mobility in UT, is proposed, and an esti- 
mate of the *He migration energy is made. 


10559 (SLA—74-0038) Magnesium alloy solid electrolytic 
capacitors. Dosch, R.G.; Prevender, T.S. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Jan 1974. Contract E(29-1)-789. Lip. 
Dep. NTIS $3.50. 

Solid electrolytic capacitors consisting of magnesium alloy 
AZ31B and gold electrodes separated by a MgF, dielectric film 
have been prepared. The dielectric films (less than 10,000 A 
thick) are formed electrolytically on the AZ31B surface in a 
nonaqueous electrolyte. The electrolyte composition, procedure 
used in forming the dielectric films, and some physica! and electri- 
cal characteristics of both the films and the completed capacitors 
are discussed. 


10560 Magnetic of the UP—USe alloys in high mag- 
netic field. Suski, W.; Palewski, T.; Mydlarz, T. (Inst. of Low Tem- 
perature and Structure Research, Wroclaw). pp 57-60 of In 
Physics under intense magnetic fields. Paris; Centre National de la 
Recherche Scientifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

The magnetization of polycrystalline samples from the 
UP/sub 1-x/Se/sub x/ system has been investigated in the tempera- 
ture region 4.2 to 200°K and in magnetic fields up to 80 kOe. The 
samples with x = 0.4 and 0.3 are ferromagnetic, while the tem- 
perature dependence of the inagnetization of the samples with x = 
0.25, 0.20 and 0.15 show two maxima, at about 100 and 50°K. 
The low-temperature maximum disappears in the case of UP,.;,S 
€e-25 in a m tic field 40 kOe. The magnetic properties of this 
system are discussed in terms of neutron diffraction experiments 
performed without a magnetic field, as well as in relation to the 
results of magnetic measurements on other UV-UVI systems. 


10561 High field a in the ternary molybdenum 
chalcogenides. Fischer, O. (Univ., Geneva). pp 79-85 of In Physics 
under intense tic fields. Paris; Centre National de la 


Recherche Scientifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

The superconducting ternary molybdenum chalcogenides 
are high field superconductors. Some compounds with T/sub c/ = 
12 to 13°K have critical fields of the order of 500 kGauss. These 
results, as well as results on samples containing magnetic ions, are 
discussed and correlated with the structure of these compounds. 


MATERIALS 1083 


Evidence is given that the anomalous superconducting yap 
of these systems are due to the Mo,-clusters, characteristic for this 
type of structure. . 


10562 (UCRL-Trans— 11146) Semiconductor of ter- 
nary A/sup II/B/sup IV/C,/ V/ compounds. riot, H.; 
Schneider, H. Translated from Freiberg. Forschungsh., B; 175: 89- 
108(1975). 22p. Dep. NTIS $3.50. 

The current knowledge of the A/sup II/B/sup IV/C/sup V/, 
compounds, and the peculiarities in the physical behavior of these 
ternary semiconductors are reviewed. Many A/sup II/B/sup 
IV/C/sup V/, substances (in particular nitrides, antimonides, Be 
and Mg compounds) have not yet been produced, or even physi- 
cally analyzed. For other substances (for example arsenides, phos- 
phides), semiconductor data as well as optical and electrical 
phenomena were examined. However, the corresponding atomic 
individual processes are largely unexplained in a majority of the 
cases. The effects of stoichiometry deviations, crystal imperfec- 
tions, physical and chemical defects are also generally unknown. 
Other tasks are to improve the purity, size, perfection, and un- 
derstanding of the individual processes and correlate these with the 
real structure. More exact band structure computations are 
required for an interpretation of the reflection peaks. Another im- 
portant task is a detailed analysis of amphoteric doping to 
reproduce good semiconductor starting materials. The conduction 
and luminescence behavior should be optimized and pn-transitions 
created. In spite of the many unsolved problems, the application of 
A/sup II/B/sup IV/C/sup V/, semiconductors in special discrete 
structural components appears possible. The useful basic effects 
have been discussed. Commercially available structural com- 
ponents of A/sup II/B/sup IV/C/sup V/, do not yet exist. 


10563 Moisture transport in a concrete of the SNR-300 in- 
vestigated by neutron transmission. Zeilinger, A.; Huebner, R. 
(Oesterreichische Univ., Vienna). Kerntechnik; 18: No. 3, 119- 
125(Mar 1976). (In German and English). 

Temperature gradients cause a migration of the moisture in 
concrete. This migration was investigated by neutron radiography 
and by measuring the count rate of the transmitted neutrons. The 
use of thermal neutrons yields a better spatial resolution anda 
higher accuracy than the use of fast neutrons. The parameters 
vapor diffusion coefficient, mass transfer coefficient of the vapor 
and porosity of the concrete were determined from the profiles of 
moisture distribution. These parameters are to be used in models 
for determining the performance of the concrete of the contain- 
ment of the SNR-300 in the event of a hypothetical accident. 11 
refs. 


10564 Fire extinguishant for fissionable material. Schmitt, C.R. 
(to Energy Research and Development Administration). US Patent 
3,963,626. 15 Jun 1976. Filed date 22 Mar 1974. 6p. 
PAT-APPL-454,027. 
Carbon microspheres impregnated with a neutron poison 
are used as an extinguishant for radioactive and fissionable metal 


fires. 
10565 XPS spectra of some transition metal and alkaline earth 

halcogenides. Franzen, H.F. (Ames Lab., [A); Umana, M.X.; 
McCreary, J.R.; Thorn, R.J. J. Solid State Chem.; 18: No. 4, 363- 
368( Aug 1976). 

The first-row transition-metal monosulfides and alkaline- 
earth chalcogenides were studied by means of x-ray photoelectron 
spectroscopy. It is shown that the bonding in the alkaline earth 
compounds is relatively ionic with XPS evidence for significant 
charge separation. On the other hand, transition metal sulfides, 
with the exception of MnS, appear to be principally metallic with 
little or no charge separation. Values for the inner orbital binding 
energy shifts are reported for a large number of monochalcoge- 
nides. 





CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 9892 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 9906, 10961 


10566 (AD-A—017451) Radiation effects and material studies 
in PBSNTE. Final report. Harper, H.T.; Mallon, C.E.; Green, B.A.; 
Leadon, R.E.; Naber, J.A. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Dept. of Materials Science and Engineering). 25 
Sep 1975. Contract N00014-73-C-0013. 168p. (INTEL-RT—8040- 
005). NTIS $6.75. 

The electrical and optical properties of Pb(1-x)Sn(x)Te 
were measured before, during, and after various electron, gamma, 
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and neutron irradiations, and during the subsequent isochronal an- 
nealing. Irradiations of n- and p-type materials were made at 10 
and 80K. At 10K, carrier removal and mobility decreases were ob- 
served during electron irradiations of p-type samples, while carrier 
addition and mobility increases were seen in n-type material. These 
results and others were consistently explained in terms of a mixed 
defect introduction model that was developed. Carrier lifetime stu- 
dies indicated that the lifetime in an n-type sample was less than 
10 to the minus 7th power sec at 80K and increased to about 
0.000003 sec at 10K. Temperature dependence measurements in- 
dicate that the lifetime in the n-type sample was controlled by 
radiative recombination. Correlating the radiation damage as a 
function of irradiating particles was pursued to provide a means of 
predicting the relative damage to be expected in various environ- 
ments. (GRA) 


10567 (AD-A—019950) Depth resolved cathodoluminescence 
of cadmium implanted gallium arsenide. Master's thesis. Boulet, 
D.L. Jr. (Air Force Inst. of Tech., Wright-Patterson AFB, Ohio 
(USA). School of Engineering). Dec 1975. 76p. NTIS $5.00. 

Three samples of GaAs were examined by depth resolved 
cathodoluminescence using electron beam energies from 5 kV to 
25 kV at 10K and 80K. Samples | and 2 had been Cd implanted 
at 135 kV and annealed at 800C for 10 minutes; they received 
doses of 10'* ion/cm? and 10" ion/tm?, respectively. Sample 3 was 
n-type epitaxial and had not been intentionally doped. In the Cd 
implanted samples, the peak normally located near 1.488 eV at 
10K (1.481 eV at 80K) was observed to shift to lower energy as 
the beam energy was reduced. This shift was interpreted as being 
caused by a depth dependent Cd concentration which was higher 
near the surface. Peak shifts as were observed in Samples | and 2 
did not occur in the depth resolved spectra of Sample 3. From this 
study, it was concluded that using depth resolved cathodolu- 
minescence spectra, energy shifts of peaks resulting from simple 
center recombinations can, under certain conditions, be used to 
— the extent of an implanted impurity concentration. 
(GRA) 


10568 (AD-A—020190) Electron-hole pair-creation energy in 
Si02. Technical report. Ausman, G.A. Jr; McLean, F.B. (Harry 
Diamond Labs., Washington, D.C. (USA)). Nov 1975. 14p. (HDL- 
TR—1720). NTIS $3.50. 

The average energy W required to create an electron-hole 
pair in SiO, has been determined to be approximately 18 eV by 
consideration of the energy loss of fast electrons in solids. This 
energy is lost primarily by plasmon production and subsequent 
decay of the plasmons into electron-hole pairs. Also, recent data 
on electron-irradiated SiO2 films can be explained remarkably well 
by a columnar recombination model. The extrapolation to infinite 
electric field of the columnar model fit to the data yields a value 
for W that is in excellent agreement with the value obtained from 
the energy loss calculation. (GRA) 


10569 (AD-A—021643) Complementary-symmetry/metal 
oxide semiconductor (CMOS) circuit hardening. Volume I. Silicon- 
on-sapphire (SOS) CMOS circuit fabrication and characterization. 
Final report, Feb 1973—Aug 1974. Kjar, R.A.; Strahan, V.H.; 
Blandford, J.T. (Rockwell International Corp., Anaheim, Calif. 
(USA). Electronics Research Div.). Jul 1975. Contract F29601-73- 
C-0055. 109p. NTIS $5.50. 

See also Volume II, AD-A—021644. 

This report summarizes the results of Phase I of a three- 
phase program to develop and verify hardening techniques in 
Complementary-Symmetry/Metal Oxide Semiconductor (CMOS) 
Large Scale Integrated (LSI) circuits fabricated with Silicon-on- 
Sapphire (SOS) technology. The Phase I study examined, experi- 
mentally, the effects of threshold voltage shifts on the electrical 
performance and transient radiation response in basic CMOS/SOS 
circuits. Simple CMOS/SOS test circuits, including an inverter, a 2- 
input NAND gate and a 2-input NOR gate, were fabricated with a 
5 x 5-matrix of p-channel and n-channel threshold voltages. 
Results of electrical measurements are reported which show the 
variations that can be expected in electrical operation of these cir- 
cuits, arising from the matrix of threshold voltage combinations. 
These threshold voltages can result from exposure to ionizing 
radiation or instability in the gate insulator material. Results of 
transient radiation measurements are reported which show the 
transient failure levels that can be expected in CMOS/SOS circuits 
and the significance of different threshold voltage combinations 
and sapphire photoresistive effects on the transient radiation hard- 
ness. 


10570 (AD-A—021644) Complementary-symmeiry/metal 
oxide semiconductor (CMOS) circuit hardening. Volume II. Silicon- 
on-sapphire (SOS) circuit design optimization and radiation effect 
studies. Final Feb 1973—Aug 1974. Phillips, D.H.; 
Pancholy, R.K. (Rockwell International Corp., Anaheim, Calif. 
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(USA). Electrenics Research Div.). Jul 1975. Contract F29601-73- 
C-0055. 253p. NTIS $9.00. 

See also Volume I, AD-A—021643. 

ay emg of silicon-on-sapphire (SOS) circuits to transient 
radiation have been analyzed--based upon predicted and = 
mental results from individual transistors and Complementary-Sym- 
metry/Metal Oxide Semiconductor (CMOS) digital SOS integrated 
circuits. Measured circuit responses match those predicted by sap- 
phire photoconduction theory within experimental accuracy. Since 
sapphire photoconduction is the limiting transient radiation effect 
in SOS circuits, mathematical models for this phenomena were 
developed for the prediction of dose-rate failure thresholds for 
SOS integrated circuits. These studies concluded that the op- 
timum-geometry approach is the preferred dose-rate radiation 
hardening method, since it does not involve the disadvantage in- 
herent in the capactive inertia apporach (i.e., increased area, lower 
yield, lower reliability, higher dynamic power dissipation, and 
slower speed). Results of experiments to investigate the origin of 
the ‘kink’ effect (anomalous drain-current characteristics) of n- 
channel silicon-on-sapphire MOS field-effect transistors (FETs) 
were analyzed and related to hypothesized physical mechanisms. 
The experimental data indicate that the characteristics of the base 
region in MOS FETs are responsible for this anomalous change of 
3-terminal electrical characteristics. 


10571 (AD-A—021738) Radiation-hardened CMOS/SOS stan- 
dard cell circuits. Quarterly Report No. 3, 4 Aug—3 Nov 1975. 
Pryor, R.L.; Feller, A. (RCA Advanced Technol Labs., Cam- 
den, N.J. (USA)). Dec 1975. Contract N00014-75-C-0709. 12p. 
(ATL-CR—75-14). NTIS $3.50. 

See also report dated Sep 1975, AD-A—017021. 

Two versions of the radiation-hardened CMOS/SOS stan- 
dard cell test chip were fabricated during this quarter. One set of 
test chips was processed using the CMOS/SOS process with the 
standard oxide. The objective of these chips is to provide verifica- 
tion of the design and layout of the family of standard cell circuits, 
all of which are used in the 8-bit multiplexed adder chip. The 
second set of test chips, using the same set of masks, was 
fabricated with the radiation-hard process using the clean, dry 
oxide. Twenty of the test chips were received and tested. All of the 
cell types were checked and operated normally. The design and 
layout of the 8-bit multiplexed adder chip were completed and tri- 
ple-checked. The 80X artwork was generated. The adder artwork 
was not submitted to the mask fabrication cycle pending the 
results of the measurements on the standard oxide test chips. Now 
that these tests have been made and the correct functionality of all 
of the cell types validated, the adder artwork can now proceed 
through the mask and fabrication cycle. (GRA) 


10572 (AD-A—022047) Research on nonlinear and integrated 
optical materials. Final report 1 Jul 1974—30 Jun 1975. Park, Y.S. 
(Aerospace Research Labs., Wright-Patterson AFB, Ohio (USA)). 
Jun 1975. 26p. (ARL—75-0199). NTIS $4.00. 

The capability of providing quality ZnSe oriented crystals 
for substrate material and of producing planar and channel 
waveguides by diffusion or ion-implantation techniques in this 
material has been demonstrated. Zinc telluride has likewise been 
shown to be a useful material for optical waveguide fabrication. 
The large electrooptic coupling coefficients of these semiconduc- 
tors are attractive for active devices in the field of integrated opti- 
cal circuits. The growth, analysis and characterization through an 
understanding of the electrical and optical properties of the I-III-VI 
sub 2 semiconductors with chalcopyrite structure have aided in the 
development of the potential exhibited by these materials for non- 
linear optics applications. Junction diode fabrication and photovol- 
taic detection in the near infrared has been demonstrated in 
CulnSe2 crystals. (GRA) 


10573 (AD-A—022652) Transient capacitance measurement of 
deep defect levels in GaAs and Si. Physical sciences research papers. 
Schott, J.T.; ——t H.M.; White, W.R. (Air Force Cambridge 
Research Labs., L.G. Hanscom Field, Mass. (USA)). 14 Jan 1976. 
39p. (AFCRL-PSRP—655; AFCRL-TR—76-0024). NTIS $4.00. 
An understanding of the defects intentionally or uninten- 
tionally introduced in semiconductor crystals by crystal growth or 
device fabrication procedures or by operation in nuclear and space 
radiation environments is essential to insure proper performance of 
electronic and optoelectronic systems. use of diode 
capacitance measurement techniques for the study of deep defect 
levels in semiconductors is discussed, including a_ recently 
developed technique based on transient capacitance effects. The 
theoretical and experimental details of this new technique, involv- 
ing the use of a lock-in amplifier to process capacitance transients, 
are presented in appendices. This technique is applied to Schottky 
barrier and asymmetrical p-n junction diodes of gallium arsenide 
and silicon, which are primary materials of interest in a variety of 
device applications. Co60-gamma ray and electron irradiations on 
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unimplanted material produce levels that are similar to some found 
in the complex defect spectra of ion-damaged samples. (GRA) 


10574 (AD-A—023269) Studies of laser phenomena in 
materials. Interim report, 1 Nov 1974—31 Oct 1975. Magee, T.J. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). 15 Jan 1976. 
Contract F44620-73-C-0019. 72p. NTIS $4.50. 

Research was completed on the analysis of plasma expan- 
sion and momentum transfer at the surface of laser-irradiated tar- 
gets. Experiments were then conducted on mixed and single crystal 
KCI samples to assess the influence of high-energy electrons on 
the infrared absorption at 10.6 micrometers. The studies included 
simultaneous CW electron and F-light irradiation to determine the 
correlation between F-aggregate centers and infrared absorption. 
In addition, during this period, studies were completed on the 
identification of scatter and absorption sites responsible for the 
decreased infrared transmission in polycrystalline ZnSe samples. 
Preparations have also been made for irrdiations of a variety of 
— laser windows, supplied by the Air Force Materials 

boratory, at the NASA-Ames 40 kW CO2 laser facility. This re- 
ON aaa progress in these and other areas. (Author) 
) 


10575 (CONF-76083 1—(Absts.)) Second Europhysical topical 

30September 3 7 ee 

— . 1976. Abstracts. (European Physical 
a Geneva (Switzerland)). 1976. 196p. 

From 2. Europhysics topical conference; Berlin, German, 
Federal Republic of (F.R. Germany) (30 Aug 1976). 

181 abstracts (some of which were subsequently withdrawn) 
are included on the following topics: invited rs (8), color cen- 
ters (69), — defects (85), and dislocations (19). An author 
index is included. (DLC) 


10576 (N—76-17967) Defect production in semiconductors. 
J.C. 1974. Contract DGRST-73-7-1650. 14p. NTIS 


The different stages which cover the defect production are 
briefly described. Emphasis is placed on particular problems en- 
countered in ion implantation, such as the nature of the damage in 
highly disordered regions and the influence of the ionization on the 

production. Electronic mechanisms which can play a role 
- = production and annihilation are discussed. (Author) 
(GRA) 


10577 (NTIS/PS—76/0102) Gallium arsenide growth 
(a bibliography with abstracts). for 1964-Oct 1975. Smith, 
M.F. (National Technical Information Service, Springfield, Va. 
(USA)). Feb 1976. 177p. NTIS $25.00. 

Research on GaAs epitaxial growth in liquid and vapor 
phases is included in this bibliography. Techniques, tests, physical 
properties, crystal structure and ~~ are described. Gallium ar- 
senide use in i modulators, fiber optics, semiconductor 
diodes and microwave equipment is also discussed. (Contains 172 
abstracts) (GRA) 


10578 Electrical conductivity induced in insulators by pulsed 
radiation. Ahrens, T.J.,; Wooten, F. (Univ. of California, Liver- 
more). Contract W-7405-Eng-48. IEEE Trans. Nucl. Sci.; NS-23: 
No. 3, 1268-1272(Jun 1976). 
The minimum prompt photoconductivity induced by pulses 
of x rays, gamma rays, and energetic electrons in various 
and disordered insulating organic and inorganic materi- 
als is predicted on the basis of data for the scattering of hot elec- 
trons in solids and the band gap for insulators. For total doses of 3 
x 10* to 30 x 10* rad or greater, the minimum prompt photocon- 
ductivity is predicted to be linear with dose rate, yy, and is given by 
sigma({-'cm~') = 5 x 10~"* rhogy/E?/sub g/, where rho, is the den- 
sity (g/cm*) and E/sub g/ is the optical band gap (eV). This formu- 
la agrees well with data for a variety of plastics, mica, and borosil- 
icate glass under widely different irradiation conditions. The for- 
mula considerably underestimates absolute values of prompt con- 
ductivities observed for Al,O;, MgO, and certain plastics, because 
the model does not hold for ordered materials. 


CHEMISTRY 


10579 (UCID—15644-76-2) General Chemistry Division quar- 
terly report, April—June 1976. Harrar, J.E. (comp. and ed.). 
(California Univ., Livermore (USA). Lawrence Livermore Lab. ). 
28 — Contract W-7405-Eng-48. 34p. Dep. NTIS $4.00. 
rogress program include: color display system for the elec- 
tron microprobe, tritium analyzer for solids; automation of ESCA 
spectrometer; analysis of deposits in a diamond laser aperture; ef- 
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fect of stress on fluorescence of Kevlar fiber; characterization of 
pulse-pumped dye laser; preparation (unsuccessful) of an Os com- 
plex; reaction of nitrate esters with ferrous ions; chemical analysis 
of RX-11-BD, an explosive composite; titration of NH; and sulfate; 
= of aerosols; and kinetics of combustion of methane. 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 9636, 10538, 10974, 11212 


(EPA—600/2-76-149, pp 285-292) Analytical 
techniques for sample characterization in environmental assessment 
programs. Lochmueller, C.H. Jun 1976. 

From EPA symposium on environmental aspects of fuel 
conversion technology; Hollywood, Florida, USA (15 Dec 1975). 

In Symposium proceedings: environmental aspects of con- 
version technology, II. 

A tiered approach to chemical analysis in an environmental 
assessment program can be both the most cost effective and infor- 
mation effective strategy. On the other hand, a tiered approach 
requires the development of a more general scheme for analysis 
than would a potentially more costly direct, single-phase program. 
In a tiered approach, the first level of analytical effort is a stan- 
dardized inorganic/organic scheme applied to all samples collected 
at the site to be assessed. The second tier analytical effort, how- 
ever, is optimized for a given sample type and requires a great deal 
more professional judgment and flexibility in its application. A 
discussion is presented on methods of choice, criteria for selection, 
analysis costs and report contents for an analytical effort which 
could be applied to a tiered environmental assessment program. 


10581 (SRO—854-1) Fundamental studies of separation 
processes. Rogers, L.B. (Georgia Univ., Athens (USA). Dept. of 
Chemistry). Sep 1976. Contract E(38-1)-0854. 17p. Dep. NTIS 
$3.50. 

During the past year, four studies that were continued from 
the previous year have been completed. These were the cation 
exchange behavior of the alkali metal and magnesium ions at pres- 
sures up to 60,000 psi, the isolation and characterization of four 
pure methylphenylpolysiloxane oligomers when used as stationary 
phases for gas chromatography, and two chromatographic frac- 
tionations of isotopes--the stable carbon and oxygen isotopes in 
carbon dioxide and the oxygen isotopes in methanol and in 
methane-d*-ol. In addition, two studies relating to chromatographic 
peak shapes were completed. One dealt with the effect of peak 
skew on methods used to locate the peak maximum. The second 
was concerned with an application of a new mathematical ap- 
proach to peak characterization. Other studies, on which work will 
be continuing, are the effect of pressure on sorption of ion-pairs, 
the characterization of chromatographic peak shapes, the control 
of variables in high-temperature chromatography, and the gas 
chromatographic fractionation of the isotopic species in carbon 
disulfide. 


10582 (UCID—17289) HALTHANE polyol round robin test 
results. Larsen, F.N. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 19 Aug 1976. Contract W-7405-ENG- 
48. 12p. Dep. NTIS $3.50. 

A round robin chemical analysis of two halthane adhesive 
polyol cure agents for hydroxyl number, acid number, and water 
content has been conducted between analytical laboratories at 
LLL, Pantex, Bendix, and Union Carbide (Y-12). The reported 
data show sufficient scatter as to recommend that specific test 
procedures be called out. Different methods were used in the vari- 
ous labs, some with slight modifications, others were entirely dif- 
ferent. Also, some ASTM procedures were misapplied and others 
were incorrectly called out. For these polyether materials, ASTM 
E-222-73 (acetylation reflux) should be adopted for the hydroxyl 
number determination. The ASTM 2849-69 method for acid 
number should be discontinued and the ‘Quaker Oats’’ procedure 
be ted. Water determination by Karl Fischer titration is ac- 
ceptable with the recommendation that the ‘’Aquatest II’’ instru- 
mentation be called out (used by three of the four lab partici- 


pants). 

ACTIVATION AND NUCLEAR REACTION PROCEDURES 

REFER ALSO TO CITATION(S) 8968, 9164 

10583 (AD-A—021230) Determination of ''I in grass. Final 
Foti, S.C. (Naval Surface Weapons Center, Silver Spring, 


Md. (USA)). 25 Sep 1975. Contract AT(49-24)-O115. I5p. 
(NSWC/WOL/TR—75-160). NTIS $3.50. 
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A procedure was developed for the analysis of ''I in grass. 
None of the iodine escapes before exchange with the added iodine 
carrier and all of the iodine species exchange with the iodine carri- 
er regardless of whether the radioactive iodine is specifically ele- 
mental iodine, methyl iodide, or hypoiodous acid (which are the 
suspected species escaping from the nuclear plant). (GRA) 


(LA—6400-MS) Uranium concentrations in natural 
waters, South Park, Colorado. Sharp, R.R. Jr.; Aamodt, P.L. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Aug 1976. Contract W- 
7405-Eng-36. 65p. (GJBX—35-76). Dep. NTIS $4.50. 

During the summer of 1975, 464 water samples from 149 
locations in South Park, Colorado, were taken for the Los Alamos 
Scientific Laboratory in order to test the field sampling and 
analytical methodologies proposed for the NURE Hydrogeochemi- 
cal and Stream iment Reconnaissance for uranium in the 
Rocky Mountain states and Alaska. The study showed, in the 
South Park area, that the analytical results do not vary significantly 
between samples which were untreated, filtered and acidified, fil- 
tered only, or acidified only. Furthermore, the analytical methods 
of fluorometry and delayed-neutron counting, as developed at the 
LASL for the reconnaissance work, provide fast, adequately 
precise, and complementary procedures for analyzing a broad 
range of uranium in natural waters. The data generated using this 
methodology does appear to identify uraniferous areas, and when 

lied using sound geochemical, geological, and hydrological 
principles, should prove a valuable tool in reconnaissance survey- 
ing to delineate new districts or areas of interest for uranium ex- 
ploration. 


CHEMICAL PROCEDURES 


10585 (NLCO—1136) Analytical procedures for depleted UF, 
and uranium alloys in penetrator Pepper, C.E. (National 
Lead Co. of Ohio, Cincinnati (USA)). Jun 1976. Contract E(30- 
1)-1156. 65p. Dep. NTIS $4.50. 

A compilation of analytical procedures used by the National 
Lead Company of Ohio (NLO) for analyses of green salt (UF,) 
and uranium-rich alloys in Department of Defense penetrator pro- 
grams is presented. Physical, chemical and spectrochemical 
methods are described in detail or by reference to other published 
works. ASTM methods were used for determination of bulk densi- 
ty and particle size of UF,. NLO methods for determination of 
weight loss at 110°C, UO,F,, ammonium oxalate insolubles, U‘*, Si, 
Al, Cu, Cr, Fe, Mn, Ni and Sn in UF, are described in detail. NLO 
methods are also included for determination of carbon, hydrogen, 
nitrogen, oxygen and other impurities in the U-0.75 percent Ti 4 
loys. The atomic absorption technique for analyses of titanium, 
molybdenum, niobium and zirconium is included. 


(ORNL-tr—4240) Gas chromatographic analysis of 
nitrogen oxides. I. The behavior of nitrogen oxides with various car- 
rier materials. Doering, C.E.; Geyer, R.; Roeske, P. Translated by 
R.G. Mansfield from Acta Chim. Acad. Sci. Hung.; 73: No. 4, 399- 
410(1972). 12p. Dep. NTIS $3.50. 

Gas-chromatographic analysis of gas mixtures containing 
nitrogen oxides is difficult, especially in the presence of NO,. The 
adsorption enthalpies of NO, N,O, and NO, were determined on 
various adsorbents. NO, is partly irreversibly adsorbed except on 
Heydeflon (Teflon). The phenomena in the NO-NO, se: tion in- 
dicate that the reversible reaction NO + NO,yields N,O, equilibri- 
um becomes operative. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 10942, 11170 


10587 (LBL—4834) Photon induced x-ray fluorescence analy- 
sis using energy dispersive detector and dichotomous sampler. 
Jaklevic, J.M.; Loo, B.W.; Goulding, F.S. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jan 1976. Contract W- 
7405-Eng-48. 25p. (CONF-760125—2). Dep. NTIS $3.50. 

From Symposium on X-ray fluorescence analysis of environ- 
mental samples; Chapel Hill, North Carolina, United States of 
America (USA) (26 Jan 1976). 

Operating experience in using the photon-excited energy- 
dispersive x-ray fluorescence analysis system has demonstrated the 

licability of this technique to large-scale air-sampling networks. 

is experience has shown that it is possible to perform automatic 
sampling and analysis of aerosol particulates at a sensitivity and ac- 
curacy more than adequate for most air pollution studies. 


10588 (MLM—2376) Assessment of methods for analyzing 
— mixtures of oe and helium. Attalla, A.; 
ishop, C.T.; Bohl, D.R.; Buxton, T.L.; Sprague, R.E.; Warner, 
D.K. (Mound Lab., Miamisburg, Ohio (USA)). 20 Oct 1976. Con- 
tract EY-76-C-04-0053. 14p. Dep. NTIS $3.50. 


ERA VOL. 2, NO. 5 


Mass spectrographic methods have served well in the past to 
analyze gaseous mixtures of the hydrogen isotopes. Alternate 
methods of analyses are reviewed which offer wider ranges and 
variety of isotopic determinations. This report describes possible 
improvements of the mass spectrographic determinations, gas chro- 
matography, anti-Stokes Raman spectroscopy, microwave-induced 
optical emission spectroscopy, and methods of measuring tritium 
using radiation detection devices. Precision, accuracy, limitations, 
and costs are included for some of the methods mentioned. Costs 
range from $70,000 for the anti-Stokes Raman spectroscopy equip- 
ment, which can determine hydrogen isotopes but not helium, to 
less than $10,000 for the gas chromatographic equipment, which 
can determine hydrogen isotopes and helium with precision and 
accuracy comparable to those of the mass spectrometer. 


10589 (N—75-28990) Nuclear chemistry of returned lunar 
samples: nuclide analysis by gamma-ray spectrometry. Annual re- 


‘port to the Johnson Space Center, National Aeronautics and Space 


Administration, for the ending May 31, 1975 (final report). 
O'Kelly, G.D.; Eldridge, J.S. (Oak Ridge National Lab., Tenn. 
(USA)). 1975. Contract W-7405-eng-26;INA-NASA-40- 123-67. 
49p. (NASA-CR—141913). Dep. NTIS $4.00. 

Results of K, Th, and U concentrations in rake sample 
15386 are given. The information presented shows that 15382 
(reported earlier) and 15386 are important samples for additional 
studies of chemistry, mineralogy, and radiogenic age. (LK) 


(UCRL-Trans—11171) New methods of bead prepara- 
tion for x-ray fluorescence and atomic absorption. Herrmann, H. 
Translated from Bull. Soc. Fr. Ceram.; 103: 13-17(1974). 10p. 
Dep. NTIS $3.50. 

The method of induction heating is described for preparing 
samples (in the form of beads) for analysis. The induction furnace 
is good for laboratories running 10-50 analyses a day. For labora- 
tories processing several hundred samples every day, the rotary 
furnace method is suggested. (LK) 


10591 Tritium measurement techniques. Washington, DC; Na- 
tional Council on Radiation Protection and Measurements (1976). 
101p. (NCRP—47). 

The following topics are discussed: sample collection, sam- 
ple preparation, measurement techniques, and standardization and 
calibration. Liquid scintillation counting is the usual technique for 
measuring tritium in discrete samples. (LK) 


10592 (ERDA-tr—205) Nondestructive methods of analysis of 
the nuclear fuel of fast neutron reactors. Lazarev, L.N. (Radievyj 
Inst., Leningrad (USSR)). 1976. Translation of a Russian report. 
(CONF-760576—14). 9p. Dep. NTIS $3.50. 

From IAEA meeting on LMFBR fuel reprocessing; Lenin- 
grad, Union of Soviet Socialist Republics (USSR) (17 May 1976). 

Methods are needed to monitor the buildup of transuranic 
isotopes and burnup, particularly the buildup of **Pu. Questions 
are posed in the use of resonance neutron transmission to measure 
239Py. Transmission of thermal neutrons may also be used to mea- 
sure Pu buildup. For neutron self-radiation monitoring, the yields 
of spontaneous fission and (a, n) neutrons in irradiated fast reac- 
tor fuel are calculated. An automatic gamma scanning installation 
is being used with fuel elements from BOR-60. Burnup may also 
be measured by determining the yield of photoneutrons generated 
on Be and D,O radiators by y rays of '“Ce and '"*Ru. A combina- 
tion method is being developed. (DLC) 


10593 Differential Auger spectrometry. Strongin, M.; Varma, 
M.N.; Anne, J. (to Energy Research and Development Administra- 
tion). US Patent 3,965,351. 22 Jun 1976. Filed date 30 Oct 1974. 
10p. 


PAT-APPL-S 19,324. 

A differential Auger spectroscopy method is given for in- 
creasing the sensitivity of micro-Auger spectroanalysis of the sur- 
faces of dilute alloys, by alternately periodically switching an elec- 
tron beam back and forth between an impurity free reference sam- 
ple and a test sample containing a trace impurity. The Auger elec- 
trons from the samples produce representative Auger spectrum 
signals which cancel to produce an Auger test sample signal cor- 
responding to the amount of the impurity in the test samples. 


SPECTRAL PROCEDURES 


REFER ALSO TO CITATION(S) 10584, 10585, 10588, 10590, 
10619, 10622, 10634, 10649, 10652, 10663 


10594 (AD-A—019521) Mass spectrometric studies. Final re- 
port. Jones, E.G. (Systems Research Labs., Inc., Dayton, Ohio 
anen. Jul 1975. Contract F33615-73-C-4099. 223p. NTIS 
$7.75. 
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Mass-spectrometric investigations of diverse areas 
from the basic understanding of elementary siysed-cooaled 
processes to analyses of trace elements in the environment are out- 
lined. Basic thermodynamics and chemical kinetics of ion-neutral 
phenomena relevant to the solution of problems of immediate im- 
portance to the U.S. Air Force are emphasized. Particular empha- 
sis is placed on electron-affinity determinations of small gaseous 
species of importance as electron scavengers in the atmosphere, 
and electronic excitation in ion-neutral collision processes of direct 
application to the understanding and prediction of new laser 
systems. Sophisticated analytical techniques to quantify trace con- 
taminants such as dioxin in Herbicide Orange and other impurities 
in solid, liquid, and gaseous environmental samples are outlined. 
These include sample work-up, column preparation, and gas-chro- 
matographic mass-spectrometric analysis. Techniques for quantita- 
tive adsorption and desorption of noxious gases on selectively 
prepared columns are described. Methods of computer interfacing 
with mass spectrometers for data acquisition are outlined. These 
include techniques for treatin pM ys ry from both chemical-physical 
and analytical investigations. ( 


10595 it ct 0k. EE Te 
face layer by means of ion scattering. Brongersma, H.H.; Walinga, 
J. (to U.S. Philips Corp.). US Patent 3,970,849. 20 Jul 1976. Pri- 
ority date 20 Dec 1973, Netherlands. 6p. 

A device utilizing an energy analyzer having two coaxial 
cylindrical electrodes, a coaxial ring-shaped detector comprising a 
large number of individual detector elements can be used to pro- 
vide information on the atomic ‘structure of the surface layer. 2 
claims, 3 drawing figures. 


SEPARATION PROCEDURES 


REFER ALSO TO CITATION(S) 9176, 9179, 9269, 10623, 
10637, 11189 


10596 (ORNL-tr—4205) Method of cesium from 
aqueous solutions. Rais, J.; Selucky, P. 15 Jul 1973. Translation by 
S.D. Blalock Jr. of Czech Patent 149,404. 3p. Dep. NTIS $3.50. 

In this method, the aqueous Cs solution of pH greater than 
or equal to 7 is mixed with an aqueous solution of sodium 
tetraphenylboritate (greater than or equal to 10-* M) and a solu- 
tion of 2, 3, 11, 12-dibenzo-1,4,7,10,13,16-hexaoxocyclooctadec- 
2,11-diene in an immiscible organic solvent. 


10597 (ORNL-tr—4206) Method of isolating cesium. Rais, J.; 
Selucky, P. 15 Jul 1973. Translation by S.D. Blalock Jr. of Czech 
Patent 149,403. 3p. Dep. NTIS $3.50. 

The method comprises adding to an aqueous solution of Cs 
with pH greater than or equal to 7, an aqueous solution of an al- 
kali metal dipicrylaminate and a solution of 2,3,11,12-dibenzo- 
1,4,7,10,13,16-hexaoxocyclooctadec-2,11-diene in an immiscible 
organic solvent such as chloroform. This method results in very ef- 
Pye separation of radioactive Cs from other radioisotopes. 
( ) 


INORGANIC AND PHYSICAL CHEMISTRY 


10598 (MLM—2372) Dissolution processes. Silver, G.L. 
(Mound Lab., Miamisburg, Ohio (USA)). 22 Oct 1976. Contract 
EY-76-C-04-0053. 19p. Dep. NTIS $3.50. 

This review contains more than 100 observations and 224 
references on the dissolution phenomenon. The dissolution 
processes are grouped into three categories: methods of aqueous 
attack, fusion methods, and miscellaneous observations on 
phenomena related to dissolution problems. (DLC) 


10599 Identification of polyborate and ee 
solution Raman a . Maya, L. 
Lab., TN)’ Inorg Chem.; 15: “4 9,2 79-2184(Sep 19 
The polymeric ions B,O,(OH™~,, B;0,(OH)~,, B,0,(OH)*,, 
and B,O,F,*~ have been identified in solution and their regions of 
stability established. Comparisons of Raman spectra of the solu- 
tions with the spectra of solid reference materials containing the 
same structural entities, NaB,O,.5H,O, orthorhombic metaboric 
acid (HBO,);, Na,B,O;.10H,O, and Na,B,F,O, were used to identi- 
fy the ions. The charge on the polyborate ions was established on 
the basis of material and ionic balances. The hydrolytic behavior 
of Na;B,F,0, was established. This compound is partially 
depolymerized into BF,(OH)~, ions which disproportionate into 
BF,OH-, F-, and H,BO,. A new synthesis for Na;B,F,O, was 
developed. 


ions in 
ree 


CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 8906, 8907, 8908, 8986, 9120, 
9326, 9607, 10420, 10505, 10541, 10556, 10565, 10623, 10642, 
10656, 11475 


10600 (AD-A—017559) Exciton dynamics and host sensitized 
energy transfer in inorganic crystals. Final 15 Sep 1974—14 
Sep 1975. Powell, G.C.; Hsu, C.; Venikouas, G.E. (Oklahoma 
State Univ., Stillwater (USA). Dept. of Physics). 30 Sep 1975. 
92p. NTIS $5.00. 

Tunable dye laser spectroscopy was used to study energy 
transfer processes in CaWO,:Sm(**) crystals. Fluorescence and ex- 
citation transitions for samarium ions in different crystal field sites 
in calcium tungstate were identified and used to study energy 
migration among samarium ions as a function of temperature, 
samarium concentration, time after the laser pulse, and pressure. 
The interaction mechanism causing energy migration is identified 
as electric quadrupole-quadrupole. At low temperatures only single 
step transfer between nearby ions takes place while at high tem- 
peratures multistep diffusion occurs efficiently. (GRA) 


10601 (AD-A—023138) An assessment of the NASA band 
model formulation for the radiance and transmission of 
hot and cool gases. for 1 Jul—30 Dec 1975. Sukanek, P.C.; 
Davis, L.P. (Air Force Rocket Propulsion Lab., Edwards AFB, 
Calif. (USA)). Feb 1976. 50p. (AFRPL-TR—76-9). NTIS $4.50. 

The NASA band model formulation for calculating the radi- 
ance and transmission of gases is evaluated by comparing its pre- 
dictions to laboratory data on H*O, CO®, and various mixtures con- 
taining these gases. The calculations reproduce the measured 
values for homogenous and inhomogeneous samples of H*O to 
within about [ or - 20%. The agreement with measured values for 
CO? was not as good, especially at low pressures. The theoretically 
derived band model ters for CO? appear to be in error. For 
mixtures of H?O, cot and other gases (NE CO, CO, H?), the agreement 
was good. (Author) (GRA) 


10602 (AD-A—024338) Temperature dependence of the Arr- 
henius activation energy: high-temperature limit. Technical report. 
Burkhalter, J.F.; Rabinovitch, B.S. (Washington Univ., Seattle 
(USA). Dept. of Chemistry). 20 Apr 1976. Contract N00014-75- 
C-0690. 15p. (NR—092--549-TRO2). NTIS $3.50. 

It is shown that a common and valid approximation for the 
rate of unimolecular reaction at high temperatures may lead to 
error if applied to the calculation of the activation energy. This is 
most serious when data are extrapolated over a long temperature 
inverval, as is the case quite often in shock tube studies of 
unimolecular gas reactions and energy transfer efficiency. Correct 
expressions are formulated for various cases. (auth) 


(COO—958-53) he gar of solvated electrons and as- 


reactions. oo report, 
Ltt: get 15, 1976. Dye, J.L. (Michigan State Univ., East 
(USA). Dept. of Chemistry). Sep 1976. Contract EY-76- 
502-0858-A001. 15p. Dep. NTIS $3.50. 

The optical absorption spectra of thin films of Na*C.Na~ 
(s), K*C.K~(s) and (presumably) K *C.Na~(s) and K*C.e~(s) have 
been measured. (C refers to 2,2,2-cryptand.) The major absorption 
bands of Na~, K~ and e~ in the solids occur at 650, 850 and 1300 
nm respectively. In the case of the Na™ salt, two additional absorp- 
tions occur at higher energies. Preliminary static susceptibility 
measurements show that Na*C.Na™ is di tic, whereas 
K*C.e~ is strongly paramagnetic, even down to 1.6°K. Extensive 
measurements of the thermodynamics and kinetics of complexation 
of Cs* by various crowns and cryptands in a number of solvents 
have been made by “Cs NMR spectroscopy. The results show the 
formation of both |-to-1 and 2-to-1 crown complexes and two 
types of I-to-l cryptate complexes, one centro-symmetric 
(inclusive) and one apparently an exterior (exclusive) complex. 
Solution studies of alkali metal anions and solvated electrons by 

NMR and optical spectroscopy have been continued. 


10604 (COO—2807-3) Experimental investigation of the 

of excited states of rare gases. Technical progress report, 

7 13, 1975—July 15, 1976. Setser, D.W. (Kansas State 

, Manhattan (U SA). a. of ee Jul 1976. Contract 
BAIT ‘1)-2807. 23p. Dep. NTI 

Total quenching rate cocediee and branching ratios for rare 

for Ar(*Po,2), 


halide excimer formation have been measu 

KPa) a and oe a with chlorine and ——e 
Emphasis ‘ocused on systems giving KrF* 

XeFe ee as " products. All halogen containing molecules quench 

metastable rare gas atoms with gas kinetic cross-sections. However, 

only diatomic halogens and small molecules with O-X or N-X 

bonds quench the metastable with high branching ratios for ex- 
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cimer formation. The product channels for the reagents which do 
not yield the rare gas halides as the main exit channel remain to be 
identified. The work that has been done provides a good survey of 
halogen donors. This work will assist in selection of the best 
halogen-containing molecules for use in rare gas halide excimer 
lasers. Tunable dye laser fluorescence experiments have been done 
to obtain radiative lifetimes and two body quenching rate constants 
(with ground state Ar) for excited states of Ar*(3p*,4p) and 
Ar*(3p’,5p). 


10605 (ORNL/MIT—231) Gas-liquid mass transfer in a three- 
- tapered fluidized bed. Terpandjian, P.D.; D’Acierno, J.P.; 
tiros, P.; Vora, J.N. (Massachusetts Inst. of Tech., Oak Ridge, 
Tenn. (USA). School of Chemical Engineering Practice). 26 Apr 
1976. Contract W-7405-ENG-26. 29p. Dep. NTIS $4.00. 

The overall gas-liquid mass transfer coefficient, K/sub L/a, 
has been related to gas flow rate, solid particle size, and amount of 
solid charge for a cocurrent three-phase, tapered fluidized bed. 
The three phases consisted of oxygen, distilled water, and glass and 
coal particles from 0.15 to 0.56 mm OD. K/sub L/a was calculated 
on the basis of a well-mixed continuously stirred tank reactor 
model. For a constant water flow rate of approximately 750 
ml/min and an oxygen flow rate between 600 to 1050 ml/min, the 
value of K/sub L/a appeared to be a maximum (approximately 1.8 
min“) for a coal particle size of 0.3 mm. The value of K/sub L/a 
was not significantly affected by the amount of coal charged to the 
column. However, the value of K/sub L/a increased as the amount 
of glass in the bed decreased. 


10606 (ORNL-tr—4229) Formation of hydroxy and basic salts 
of yttrium. Mzareulishvili, N.V. 1966. Translation of pp 47-58 
from Kompleksne soedineniya nekotrykh perekhodnykh i redkikh 
elementov. 10p. Dep. NTIS $3.50. 

By means of solubility, electric conductivity, potentiometry, 
thermography, crystallography, and chemical analysis, the 
mechanism of the reaction of yttrium, nitrate, chloride, sulfate, 
and acetate solutions with caustic soda was studied at different 
ratios of the reacting components. It was found that formation of 
yttrium hydroxide from sulfate solutions proceeds with the 
precipitation of Y(OH), x (SO,)o.5. In the reaction of yttrium 
chloride with caustic soda, in an intermediate stage of the process, 
Y(OH),.sClo., is precipitated. In the reaction of yttrium nitrate 
with caustic soda, Y(OH)2.6(NO3)o.4 is precipitated. In the reaction 
of yttrium nitrate with caustic soda, a soluble yttrium basic salt 
Y(OH),C,H,O,)9., and an insoluble basic salt Y(OH),.7(C,H 30, )o.3 
are formed. The mechanism of formation of yttrium hydroxide 
changes with change in anion of the salt of the precipitated metal. 
In the series SO,2- — CI-—NO,-—(C,H,O,)~ the tendency to for- 
mation of basic salts decreases. Introduction of the anion of the 
salt of the precipitated metal into yttrium hydroxide is greater the 
greater the anion charge. The mechanism of formation of yttrium 
hydroxide as a function of the anion added to the system in the 
form of NaX (where X is Cl- or SO*,~) does not change. (DLC) 


10607 (RFP-Trans—170) CO, insertion reaction with alu- 
minum, gallium and indium com Weidlein, J. Translated 
from Z. Anorg. Allg. Chem.; 245-262(1970). 14p. Dep. NTIS 
$4.50. 

Gaseous CO, (at normal pressure and elevated tempera- 
tures) can cleave one metal-carbon bond in Al-, Ga- and In-trial- 
kyls. Whereas only dimeric dialkylmetal carboxylates are formed in 
the case of Ga and In, trimeric and more highly associated 
oligomers can be isolated with Al. Dimeric (with Al also trimeric) 
molecules are the sole products of reaction of the trialkyls (or 
their addition compounds with ether) with the amount of pure car- 
boxylic acid calculated for exchange of one alkyl group for a 
RCOO-group. The vibrational spectra (ir and Raman) of the 
dimeric dialkycarboxylates of Al, Ga, and In point to 8-membered 
ring skeletons (M,O,C,), presumably with only slight undulation. 
Halogen-substituted organoaluminium, gallium, and indium com- 
pounds do not react with CO,. (auth) 


10608 (RFP-Trans—184) Future for the utilization of carbon 
dioxide gas. Inoue, S. Translated from Koatsu Gasu; 10: No. 3, 
144-152(1973). 32p. Dep. NTIS $4.00. 

The chemical reactions of CO,, particularly those of indus- 
trial importance, are reviewed. A brief outline is given of its 
biochemistry and the model reactions involved in photosynthesis. 
(JSR) 


10609 (RFP-Trans—186) Carbon dioxide fixation and 
thetic chemistry. Inoue, S. Translated from Kagaku (Kyoto), 
an; 63: 29-51(1974). 23p. Dep. NTIS $3.50. 

An extensive bibliographic review is given of the principal 
chemical reactions of CO,. These include reactions with metal 
compounds, carboxylation accompanied by rearrangement, ard 
polymer formation reactions. Electrolytic reactions are also briefly 
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considered. Particular attention is given to the biochemical fixation 
of CO, in photosynthesis and the model reactions. involved. (104 


references) (JSR) 
10610 Low temperature, low pressure hydrogen gettering. An- 
derson, D.R.; Courtney, R.L.; Harrah, L.A. (to Energy Research 
and Development Administration). US Patent 3,963,826. 15 Jun 
1976. Filed date 21 Mar 1975. 10p. 

PAT-APPL-560,846. 

The invention relates to the gettering of hydrogen and its 
isotopes, the gettering materials being painted or coated onto, or 
otherwise disposed in an area or volume from which hydrogen is to 
be removed. 


10611 Electromarking solution. Bullock, J.S.; Harper, W.L.; 
Peck, C.G. (to Energy Research and Development Administra- 
tion). US Patent 3,964,914. 22 Jun 1976. Filed date 16 Aug 1974. 


PAT-APPL-498, 146. 

This invention is directed to an aqueous halogen-free elec- 
tromarking solution which possesses the capacity for marking a 
broad spectrum of metals and alloys selected from different 
classes. The aqueous solution comprises basically the nitrate salt of 
an amphoteric metal, a chelating agent, and a corrosion-inhibiting 
agent. 


10612 Reactions on single-crystal surfaces. Somorjai, G.A. 
(Univ. of California, Berkeley). Acc. Chem. Res.; 9: No. 7, 248- 
256(Jul 1976). 

Experiments previously reported that were designed to elu- 
cidate the elementary steps of surface chemistry reactions are 
reviewed. Techniques are described that permit monitoring the 
rate of surface reactions of low-reaction probability (less than 
10-*) on well-characterized single-crystal surfaces of small area 
(approximately 1 cm?). The surface structure and composition are 
determined by low-energy electron diffraction (LEED) and Auger 
electron spectroscopy. A molecular beam-surface scattering 
technique is described for studying gas reactions on a crystal sur- 
face. Some surface reactions that have been studied are H,-D, 
exchange, reactions between O,, CO, H,, NH;, and C,H,, and dis- 
sociation of H,, N,O, and HCOOH. Studies of the mechanisms of 
catalyzed surface reactions on the atomic scale include steady-state 
or time-dependent measurements of the reaction rate and product 
distribution using catalyst surfaces with well-defined atomic struc- 
ture and chemical composition. Some information is included on 
catalysis of hydrocarbon reactions by platinum and catalytic stu- 
dies at high pressures on crystal surfaces. The structure sensitivity 
of catalytic reactions, as well as the poisoning of catalytic surfaces, 
is discussed. (BLM) 


10613 Thermodynamic parameters of formation of lanthanide 
squarate complexes. Orebaugh, E.; Choppin, G.R. (Florida State 
Univ., Tallahassee). J. Coord. Chem.; 5: No. 3, 123-128(Jul 1976). 

The thermodynamic parameters of complexation of the 
lanthanide ions by squarate anions have been measured by poten- 
tiometric and calorimetric titrations. The design and operation of 
the calorimeter is described as it has some unique features. The 
complexes are weaker than analogous complexes with other 
hydroxy-keto ligands due to a more endothermic enthalpy of com- 
plexation. 


10614 Core binding energies of some metal §-diketonates and 
B-diketones in the vapor phase. Schaaf, T.F. (Univ. of California, 
Berkeley); Avanzino, S.C.; Jolly, W.L.; Sievers, R.E. J. Coord. 
Chem.; 5: No. 3, 157-161(Jul 1976). 

The vapor-phase core binding energies of some tris B- 
diketonates of AI(III), V(III), Cr(1ll), and Fe(III) and of two B- 
diketones have been measured. The rather large shifts observed for 
the Al 2p energies are believed to be caused mainly by changes in 
the electrostatic potential at the Al atom due to changes in the 
charges of the ligand atoms. Considerable resonance relaxation 
energy is associated with the core ionization of the carbonyl car- 
bon atoms and the CH carbon atoms. The data for the metal hex- 
afluoroacetylacetonates show that the metal d orbitals are not sig- 
nificantly involved in the bonding and suggest that there is no 
strong ligand yields metal donor bonding. 


10615 Importance of nonseparability in quantum mechanical 
transition-state theory. Miller, W.H. (Univ. of California,- 
a Acc. Chem. Res.; 9: No. 8, 306-312(Aug 1976). 
dynamical basis of transition-state theory is reviewed 
within the framework of classical mechanics with emphasis on the 
fundamental assumption on which the theory is based. Examples 
are presented showing that in a classical world transition-state 
theory is an excellent approximation in the threshold region. It is 
then shown how a quantum mechanical version of transition-state 
theory can be constructed which escapes the necessity of assuming 
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separability. Results of calculations based on this theory are shown 
to be in good agreement with (exact) quantum mechanical scatter- 
ing theory. (BLM) 


10616 Nature of the high spin—low spin crossover in tris(N- 
ethyl-N-phenyldithiocarbamato)iron(III). Butcher, R.J.; Ferraro, 
J.R.; Sinn, E. (Univ. of Virginia, Charlottesville ). Inorg. Chem.; 15: 
No. 9, 2077-2079(Sep 1976). 

The infrared spectrum in the metal-ligand region of the title 
complex has been studied as a function of pressure and compared 
with that of _ tris( 1-pyrrolidinecarbodithioato-S,S' iron(II), 
tris( N,N-dicyclohexyldithiocarbamato)iron((IIl) and the chromi- 
um(III) analogues. Only the title complex lies at the _ spin 
(*A,)-low spin (distortion split *T,) crossover, and it alone two 
metal-sulfur bands. The intensity of the band assigned to the *T, 
state increases relative to the “A, band with increasing pressure. 
The results are interpreted in terms of an equilibrium between 
distinct high spin and low spin species instead of a single inter- 
mediate spin state which has also been suggested for this system by 
other workers. 


10617 Kinetics of the boron plus nitrogen reaction. Condon, 
J.B.; Holcombe, C.E.; Johnson, D.H.; Steckel, L.M. (Oak Ridge Y- 
12 Plant, TN). /norg. Chem.; 15: No. 9, 2173-2179(Sep 1976). 

The reaction kinetics between boron and nitrogen have 
been examined in the temperature range of 1479 to 1823 K, using 
amorphous (probably a-phase) boron and B-rhombohedral boron. 
The evidence indicates the reaction mechanism is most likely 
topochemical yielding BN with a-B as the starting material. When 
B-B is the starting material, a two-step reaction series occurs with 
a homogeneous reaction to form B,N followed by a topochemical 
reaction to yield BN. 


10618 Crystal and molecular structures of two thermally inter- 
convertible metallocarborane isomers, 1,8,5,6- and 1,7,5,6-(eta*- 
C;H;),Co,C,B;H;. Reversible metal—metal bond formation in a 
polyhedral surface. Grimes, R.N.; Zalkin, A.; Robinson, W.T. 
(Univ. of Canterbury, Christchurch, New Zealand). Inorg. Chem.; 
15: No. 9, 2274-2278(Sep 1976). 

The structures of the title compounds were established from 
single-crystal x-ray diffraction investigations and found to consist 
of nine-vertex tricapped trigonal prisms with the cobalt atoms oc- 
cupying adjacent vertices in the 1,7,5,6 isomer and nonadjacent 
vertices in the 1,8,5,6 isomer, in agreement with the structures 
originally proposed from NMR studies. Both compounds crystallize 
in the monoclinic space group C2/c. For the 1,8,5,6 isomer, a = 
24.138 (6) A, b = 7.803 (2) A,c =16.127 (4) A, B = 111.26 (4)°, 
and d/sub measd/ = 1.54 g cm~* (d/sub caled/ = 1.56 g cm™* for Z 
= 8). For the 1,7,5,6 isomer, a =15.959 (2) A, b = 7.846 (2) A,c 
= 23.049 (3) A, B = 102.33 (2)°, and d/sub caled/ = 1.56 g cm™* 
for Z = 8. The structures were refined by full-matrix least-squares 
procedures to final R values 0.053 and 0.054 for the 1,8,5,6 and 
1,7,5,6 compounds, respectively. The observed Co—Co bond 
distance of 2.444 (2) A and the calculated value of 2.07 A for the 
nearest H—H intramolecular contact between C;H; rings in the 
1,7,5,6 isomer offer some support for the hypothesis that the ther- 
mal equilibrium between the two isomers at elevated temperature 
reflects opposing tendencies toward metal—metal bond formation 
and steric repulsion of the C,H; rings in the 1,7,5,6 system. 


10619 Positive ion chemistry of fluoromethylsilanes, (CH;)/sub 
n/SiF/sub 4-n/(n = 1-3), by se cyclotron resonance spectroscopy. 
Fluorine and methyl substituent effects on the relative stabilities of 
siliconium ions, R*, and disilyifluoronium ions, RR'F*, in the gas 
phase. Murphy, M.K.; Beauchamp, J.L. (California Inst. of Tech., 
Pasadena). J. Am. Chem. Soc.; 98: No. 19, 5781-5788(15 Sep 
1976). 

The gas phase ion chemistry of the fluoromethylsilanes 
(CH3)/sub n/SiF /sub 4-n/ (n = | - 3) has been investigated using 
the techniques of ion cyclotron resonance spectroscopy. Reaction 
pathways and rate constants have been determined for parent and 
major fragment ions by examination of ion abundances as a func- 
tion of neutral pressure and of ion trapping time. Fluoride transfer 
reactions are a dominant feature of the observed ion chemistry and 
provide information relating to siliconium ion stabilities. Fluoride 
affinities of silicontum ions [D(R*-F~), heterolytic bond dissocia- 
tion energies] indicate the order of decreasing relative stability . 
the fluoromethylsiliconium ions to be (CH;)3;Si* > (CH3),SiF* 
CH;SiF,*> SiF,*. A second important feature of the observed ion 
chemistry concerns the formation and reactions of the fluorine and 
methyl substituted disilylfluoronium ions, RR‘F*. Clustering reac- 
tions forming these species from R* and R‘F are shown to occur 
bimolecularly at low pressure, while collisional stabilization 
enhances the cluster formation rate at higher pressures. Sub- 
sequent displacement reactions indicate that the binding energies 
of the fluoromethylsiliconium ions to the fluoromethylsilanes 
decrease with increasing fluorine substitution in the neutral and in 
the siliconium ion moiety. 
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10620 Prediction of core electron binding energies with a four- 
parameter equation. Jolly, W.L.; Bakke, A.A. (Univ. of California, 
oa J. Am. Chem. Soc.; 98: No. 21, 6500-6504(13 Oct 
1976). 

Chemical shifts in core electron binding energies can be 
predicted by the equation AE/sub B/ = aF + bR, where the 
parameters a and b are characteristic of the class of molecule and 
atom to which the binding energies pertain, and the parameters F 
and R are characteristic of substituent groups. The F and R 
parameters are analogous to the Swain and Lupton ‘’F’’ and ‘’R’’ 
parameters; i.e., they measure the sigma and 7 electronegativities, 
respectively, of substituents. However, the F and R values are ap- 
propriate only for processes in which a localized positive charge 
develops on an atom, whereas the ‘’F’’ and "’R"’ values are ap- 
propriate for ordinary chemical reactions (including both electro- 
philic and nucleophilic substitutions). Thus lone-pair ionization 
potentials and proton affinities can be correlated with F and R 
values more satisfactorily than with '’F’’ and '’R"’ values. 


10621 Study of bridging and terminal carbonyl groups in 
transition metal complexes by x-ray photoelectron spectroscopy. 
Avanzino, S.C.; Jolly, W.L. (Univ. of California, Berkeley). J. Am. 
Chem. Soc.; 98: No. 21, 6505-6507( 13 Oct 1976). 
The oxygen Is x-ray photoelectron spectra of gaseous 

CH3COMn(CO)37-CsH;Fe(CO)s]2, and Co,(CO),,. can be readi- 
ly resolved into separate peaks due to bridging and terminal car- 
bonyl groups. From the spectra of CH;COMn(CO),; and Co,(CO),2 

, it was concluded that the O Is binding energy of a bridging car- 
bony! group is lower than that of a terminal carbonyl —_ This 
result is consistent with recent structural assignments of O Is spec- 
tra of carbon monoxide adsorbed on metal surfaces. The O Is spec- 
trum of CH;COMn(CO); can be resolved into three peaks; the two 
peaks due to the acetyl group are at lower binding energies than 
the peak due to the five terminal CO groups. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 10650, 11512 


Carbon-13 nuclear magnetic resonance spectroscopy © wd 
nosaccharides. 


spin—spin coupling constants. Walker, T.E.; Lon- 
don, R.E.; Whaley, T.W.; Barker, R.; Matwiyoff, N.A. (Los 
Alamos Scientific Lab., NM). J. Am. Chem. Soc.; 98: No. 19, 
5807-5813(15 Sep 1976). 

Early assignments of the "“C resonances in the natural 
abundance “C NMR spectra of monosaccharides have been 
reevaluated in light of recent coupling data from the spectra of 
"§C-1 labeled sugars. The technique of specific ""C enrichment not 
only identifies the labeled carbon unambiguously but can be used 
to assign more remote carbon resonances due to scalar carbon-car- 
bon coupling. The pattern of carbon-carbon coupling observed in 
all of the sugars thus far studied is remarkably constant. In addi- 
tion to the large (approximately 46 Hz) one-bond coupling 
between C-1 and C-2, C-3 exhibits a coupling to C-1 only in the B 
anomer (approximately 4 Hz) while C-5 is coupled to C-1 only in 
the a anomer (approximately 2 Hz). In addition, C-6 is coupled to 
C-1 in both anomers and C-4 shows no evidence of coupling to C- 
1 in any of the sugars examined. These couplings have been used 
to reassign several resonances and the original assignments are 
discussed in terms of the predictive rules used for resonance as- 
signments in carbohydrates. The vicinal couplings of C-6 and C-4 
to C-1 ar to obey a Karplus-type relationship. The geminal 
*J/sub CCC) and and *J/sub COC/ couplings are discussed in terms of a 
dihedral angle dependence where the angle is defined by the rela- 
tive orientations of C-3 or C-5 and the electronegative oxygen sub- 
stituents on C-1. Additional data on *J/sub CCH/ couplings involv- 
ing C-1 and H-2 are also readily obtained with the C-1 labeled su- 


gars. 
ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 9182 


10623 (MLM—2354) Mound Laboratory activities for the 
Division of Physical Research: January—June 1976. (Mound Lab., 
Miamisburg, Ohio yea). 30 Sep 1976. Contract E(33- 1)-GEN- 
53. 52p. Dep. NTIS $4. 

Activities are ~~ in research programs devoted to 
computer operations, isotope separation, low temperature 
phenomena, separation chemistry, and separation methods. (JRD) 


10624 (ORNL-tr—4196) Cathodic and anodic H/D separation 
factors on Pd/Ag foil electrodes. Wicke, E.; Gibmeier, H. Trans- 
lated by R.G. Mansfield from Z. Phys. Chem. ( Frankfurt); 42: 112- 
114( 1964). 3p. Dep. NTIS $3.50. 
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Measured values for cathodic and anodic separation factors 
were 9.72 and 1.9, respectively. The cathodic separation factors 
are temperature dependent; while the anodic ones are temperature 
independent. (LK) 


10625 Separation of sulfur isotopes. DeWitt, R.; Jepson, B.E.; 
Schwind, R.A. (to Energy Research and Development Administra- 
tion). US Patent 3,965,250. 22 Jun 1976. Filed date 3 Jul 1974. 


PAT-APPL-485,652. 

Sulfur isotopes are continuously separated and enriched 
using a closed loop reflux system in which sulfur dioxide (SO,) is 
reacted with sodium hydroxide (NaOH) or the like to form sodium 
hydrogen sulfite (NaHSO;). Heavier sulfur isotopes are 
preferentially attracted to the NaHSO,, and subsequently reacted 
with sulfuric acid (H,SO,) forming sodium hydrogen sulfate 
(NaHSO,) and SO, gas which contains increased concentratjons of 
the heavier sulfur isotopes. This heavy isotope enriched SO, gas is 
subsequently separated and the NaHSO, is reacted with NaOH to 
form sodium sulfate (Na,SO,) which is subsequently decomposed 
in an electrodialysis unit to form the NaOH and H,SO, com- 
ponents which are used in the aforesaid reactions thereby effecting 
sulfur isotope separation and enrichment without objectionable 
loss of feed materials. 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 8971, 9120, 9121, 9211, 10346, 
10539, 10619, 10620, 10621, 11805 


10626 (AD-A—018652) Quantum mechanical studies on 
chemical reactivity and ballistic chemistry. VI. Literature review on 
the relationship between structure and reactivity in isomeric 
tetrazole derivatives. Schroeder, M.A. (Ballistic Research Labs., 
Aberdeen Proving Ground, Md. (USA)). Nov 1975. 27p. 
(BRL— 1848). NTIS $4.00. 

See also AD—771118. 

As part of a program of molecular orbital calculations on 
the chemistry of compounds of explosive and propellant interest, a 
review and comparison of published reactivity differences among 
isomeric 1- and 2-substituted tetrazole derivatives is given. It is 
found that 1-substituted-5-tetrazolyl groups appear to be ,con- 
siderably more electron-withdrawing than do the isomeric 2-sub- 
stituted-5-tetrazolyl groups. The relative reactivities of substituents 
at positions | and 2 of isomeric pairs of tetrazole derivatives are 
also reviewed, but it is harder to distinguish any systematic trend 
for the N-substituents. (Author) (GRA) 


10627 (CONF-750380—, pp 126-129) Design implications of 
the GPA Research . Albright, M.A. (Phillips Petroleum 
Co., Bartlesville, OK). 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

The goals of the GPA Thermodynamics Research Program 
have been to supply the data required so that the industry's 
process design and operating engineers could efficiently and effec- 
tively design and operate plants. Further, the goal has been to 
supply the information in a form most useable to the engineer. For 
cold oil =. cryogenic propane or ethane recovery plants, and 
for liquefied natural gas plants, the research program is essentially 
complete for natural gas and sour gas components. It is just start- 
ing for substitute gas components. As a result of the research pro- 
gram, the industry now should be able to achieve tightly designed 
plants with minimum high-cost safety factor investment and 
minimum uncertainty in operation and recovery. 


(CONF-750380—, pp 39-41) Progress of literature sur- 
vey for thermodynamic properties of synthetic gas. Marston, M.; 
Gonzales, M.; Pendergraft, P.; Erbar, J.H. (Oklahoma State Univ., 
Stillwater). 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

The literature survey to locate and acquire all of the availa- 
ble K-value, enthalpy, and volumetric property data for systems 
containing H,, CO, the light olefins, and H,O in admixture with 
light hydrocarbons is proceeding and a data bank is being 
established. (MCG) 
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10629 (CONF-750380—, pp 59-64) Thermod 
property 


ynamic and 
ph data evaluation and correlation. Daubert, T.E. 
(Pennsylvania State Univ., University Park). 1975. 

From 54. annual convention of gas processors association; 
Houston, Texas, United States of America (USA) (10 Mar 1975). 

In Proceedings of fifty-fourth annual convention of Gas 
Processors Association. Technical papers. 

The major goal of the work has been to evaluate and criti- 
cally review existing correlations and data on hydrocarbons in 
order to provide generalized methods for the prediction of proper- 
ties of materials for which experimental data are not available in 
the range of interest. Complementary correlational and experimen- 
tal studies have been undertaken to close the gaps. 


10630 (UCRL-Trans—11179) Homogeneous thermal dissocia- 
tion of formaldehyde. Schecker, H.G.; Jost, W. Translated by B.M. 
Dobratz from Ber. Bunsenges. Phys. Chem.; 73: No. 6, 521- 
526( 1969). 14p. Dep. NTIS $3.50. 

The thermal dissociation of formaldehyde at low concentra- 
tions in argon as carrier gas was investigated at temperatures 1400 
less than T less than 2200°K. It could be shown that consecutive 
reactions of the unimolecular dissociation were important even at 
concentrations as low as 0.02 percent. After analysis of these con- 
secutive reactions a rate constant of the unimolecular dissociation 
of about 10/sup 16.7/ exp (-72 kcal.mole/RT) cm?/mol sec could 
be determined. The consequences on the values of the dissociation 
energies D(H-HCO) and D(H-CO) are discussed. 


10631 (ORNL-tr—4207) Thermodynamics of aerosol OT dis- 
tribution between water and carbon tetrachloride. Kishimoto, H.; 
Ueno, M. Translated by H. Kubota from Yakugaku Zasshi; 94: 
1408-1413( 1974). 8p. Dep. NTIS $3.50. 

Aerosol OT distribution between water and carbon 
tetrachloride was investigated at 25° and analyzed on the basis of 
its thermodynamic parameters in both phases. The standard chemi- 
cal potential difference, DELTA y® (ca. 0.54 kcal/mole), on 
transfer of the solute from water to carbon tetrachloride phase was 
determined by direct measurement of the solute concentration in 
the dilute region, where the solute is monomeric in both phases. 
Activity coefficient vs. concentration relationships were obtained 
from vapor pressure depression data up to relatively high concen- 
tration regions in both phases over c.m.c., and concentration terms 
of chemical potential of Aerosol OT, 2RT In y'’m’ (in water) and 
RT In y’’m”’ (in carbon tetrachloride), were determined. For the 
sake of the unified description of solute chemical potential, the 
relative chemical potential diagram of Aerosol OT in water and 
carbon tetrachloride, based on the standard chemical potential in 
water, was drawn from DELTA y°, 2RT In y'm’, and RT In y’’m’’. 
From this diagram, the actual distribution can be estimated ap- 
proximately, even in the high concentration region, where the 
direct measurement of solute concentration is difficult. 


10632 Effect of gold on hydrogenolysis, isomerization, and 
dehydrocyclization reactions on polycrystalline um and iridi- 
um foils. Hagen, D.I.; Somorjai, G.A. (Univ. of California, 
Berkeley). J. Catal.; 41: No. 3, 466-481(Mar 1976). 

The effect of the addition of gold to polycrystalline 
platinum and iridium foil samples on the initial reaction rates for 
the hydrogenolysis of propane, isobutane and n-heptane, the 
isomerization of isobutane, and the dehydrocyclization of n-hep- 
tane to toluene has been studied. Mass spectroscopy was used to 
monitor the reactions in a temperature range of 100 to 500°C. The 
rates of hydrogenolysis and isomerization on the pure platinum and 
iridium surfaces were found to be within a factor of 5 of the cor- 
responding rates measured by others at higher pressures (48 
Torr—1 atm), suggesting that the hydrogen to hydrocarbon ratio is 
more important to the rates than absolute pressure. Platinum was 
found in general to be more active for hydrogenolysis and isome- 
rization while iridium was the more active for dehydrocyclization. 
Time-dependent poisoning of the rates, the existence of a rate 
maximum as a function of temperature, and the predominance of 
low molecular weight hydrogenolysis products are attributed to the 
lower hydrogen pressures used in this work. The addition of gold 
to the platinum and iridium surface decreases the rates for all 
reactions studied. The data suggest that different surface sites are 
responsible for isomerization than for hydrogenolysis and dehydro- 
cyclization. 


and characterization of new isomeric water- 

Tetra(2-N-meth ylpyrid and tetra(3- 

Hambright, P.; Gore, T.; Burton, M. 

(Howard Univ., Washington, DC). Inorg. Chem.; 15: No. 9, 2314- 
2315(Sep 1976). 

Preparation of a series of water soluble porphyrins, tetra(2- 
N-methylpyridyl )porphine (TMpyP(2)], tetra(3-N-methyl- 
pyridyl )porphine (TMpyP(3)}, and tetra(4-N-methyl- 
pyridyl )porphine [TMpyP(4)]} is described. TmpyP(4) precipitates 
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immediately from 2.0M HCIO,, TMpyP(3) requires 24h at O°C for 
precipitation, and TMpyP(2) remains in solution. The acid solvoly- 
sis behavior of the zinc porphyrin(ZrP)isomers was studied in 
1.0M acid solutions at 25°C; and under pseudo-first-order condi- 
tions, the reactions were first order in ZnP. Different rates of acid 
solvolysis in HCl and HNO, for TpyP(4) are shown to arise from 
different rate laws. Substituted deuteroporphyrins were used in the 
acid solvolysis studies, and the rates of cailiak sis were found to be 
faster the higher the basicity of the free porphyrin toward protons. 
The observed zinc porphyrin kinetic solvolysis order, TpyP(3) 
greater than TpyP(4) greater than TpyP(2), parallels the elec- 
— reduction potentials of the porphyrins in 1.0M HCl. 
( ) 


Nasute termite soldier frontal gland secretions. 1. Struc- 

ture of Trinervi-28,3a,9a-triol 9-O acetate, a novel from 

Trinervitermes soldiers. Prestwich, G.D. (International Center of 

Insect Physiology and Ecology, Nairobi, Kenya); Tanis, S.P.; 

ary J.P.; Clardy, J. J. Am. Chem. Soc.; 98: No. 19, 6061- 
2(15 Sep 1976). 

One of the major constituents, '’TG-2,"’ of the soldier secre- 
tions of Trinervitermes gratiosus Sjostedt were studied by x-ray dif- 
fraction. The structure was determined to be a novel diterpene 
skeleton with a bridgehead double bond in an 1 1-membered ring. 
Bond angles and lengths were discussed, and a computer generated 
perspective drawing of the compound was presented. (DDA) 


10635 1,6-methano{ 10Jannulen-1 1-ylidene. Carlton, J.B. 
(Harvard Univ., Cambridge, MA); Levin, R.H.; Clardy, J. J. Am. 
Chem. Soc.; 98: No. 19, 6068-6070( 15 Sep 1976). 

The successful generation of the carbenoid equivalent of 
1,6-methano[ 10 Jannulen-1 |-ylidene and the trapping of a novel in- 
termediate was reported. When 1,6-methano[10] annulen-!1- 
ylidene was generated in the presence of 1 ,3-diphenylisobenzofu- 
ran (DPIBF), a 1:1 adduct, mp 187-189°C with decomposition, 
was obtained in 65 percent yield. Clear crystals of the 1,3-diphen- 
ylisobenzofuran adduct were grown by slow evaporation of an 
EtOAc solution at 4°C. Diffraction symmetry was orthorhombic 
with accurate cell constants of a = 8.792 (2), b = 17.037 (5), and 
c = 14.493 (4) A. Systematic absences indicated a chiral space 
group and a calculated density suggested one molecule of C;,H,,O0 
per asymmetric unit. 


10636 Properties of benzopyrene—DNA complexes investigated 
by fluorescence and flash photolysis techniques. Geacintov, 
N.E.; Prusik, T.; Khosrofian, J.M. (New York Univ., NY). J. Am. 
Chem. Soc.; 98: No. 21, 6444-6452(13 Oct 1976). 

Properties of benzo(a)pyrene (BaP) and benzo(e)pyrene 
(BeP) in physical complexes with native calf thymus DNA dis- 
solved in aqueous solutions at 24 +- 1°C were studied by means of 
fluorescence quantum yield, single counting fluorescence 
decay, and triplet flash photolysis techniques. It is ee pe that 
most of the fluorescence originates from BaP and BeP bound to 
GC-GC intercalation sites, while the nonfluorescent molecules are 
bound at AT containing intercalation sites. This conclusion is sup- 

by the relative quenching efficiencies of the fluorescence of 

by  auneutientaies dissolved in aqueous ethanol solutions: 
2’-deoxythymidine is more effective (by a factor of greater than 
10) as a quencher than cytidine, 2’-deoxyguanosine and - 
adenosine. The strong quenching of the fluorescence in DNA is 
ially accompanied by the production of triplet excited states. 
triplets are not as susceptible to quenching in DNA as the 
singlets and the lifetimes of BaP and BeP triplets in DNA are 35 
155 ms, respectively. The triplet lifetimes are sensitive to the 
conformation of the DNA in solution, to the ionic strength, and to 
the oxygen concentration. Employing oxygen quenching 
techniques, the triplets can be used as probes to determine the ac- 
cessibility of the polycyclic aromatic molecules in macromolecular 
complexes. Oxygen quenching constants for triplets of BaP, BeP, 
benz(a)anthracene, 7,12-dimethylbenz(a)anthracene, and acridine 
orange are in the range of 1-2 x 10* |. mole~' s~', about 10 to 20 
times smaller than in fluid solution; this decrease is attributed to 
intercalation. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 10633, 10646 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 


10637 Separation of compounds differing in isotopic composi- 
tion. Sievers, R.E.; Brooks, J.J. US Patent 3,970,561. 20 Jul 1976. 
Filed date 11 Mar 1975. 8p. 

Compounds differing in isotopic composition are separated 
by introducing a mixture of the compounds into a chromato- 
graphic column containing a lanthanide chelate as a stationary 
phase and eluting from the column a fraction which is at least en- 
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riched with one of the compounds of the mixture. 17 claims, no 
drawings. 


ELECTROCHEMISTRY 
REFER ALSO TO CITATION(S) 10368, 10658 


10638 (BNL—21509) Optical and electrochemical 

of surface films formed on platinum and iridium in the oxygen 
evolution . Gottesfeld, S.; Srinivasan, S. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 22p. 
(CONF-760521—4). Dep. NTIS $3.50. 

From Meeting of the Electrochemical Society; Washington, 
District of Columbia, United States of America (USA) (3 May 
1976). 

The results presented indicate the special role which a 
highly hydrated form of a surface oxide plays during the oxygen 
evolution reaction which occurs at its interface with the elec- 
trolyte. (LK) 


10639 (NASA-TM-X—3220) Oxygen reduction on several gold 
alloys in 1-molar potassium hydroxider. Miller, R.O. (National 
Aeronautics and Space Administration, Cleveland, Ohio (USA). 
Lewis Research Center). Apr 1975. 23p. 

With rotated disk-and-ring equipment, polarograms and 
other electrochemical measurements were made of oxygen reduc- 
tion in |-molar potassium hydroxide on an equiatomic gold-copper 
(Au-Cu) alloy and a Au-Cu alloy doped with either indium (In) or 
cobalt (Co) and on Au doped with either nickel (Ni) or platinum 
(Pt). The results were compared with those for pure Au and pure 
Pt. The two-electron reaction dominated on all Au alloys as it did 
on Au. The polarographic results at lower polarization potentials 
were compared, assuming exclusively a two-step reduction. A 
qualified ranking of cathodic electrocatalytic activity on the freshly 
polished reduced disks was indicated. Aging in distilled water im- 
proved the electrocatalytic efficiency of Au-Cu-Co, Au-Cu, and 
(to a lesser extent) Au-Cu-In. 13 refs. 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 10646 


10640 (AD-A—021935) Experimental photodissociation 
and/or t of atmospheric negative ions: initial results 
on Co,({-) and Co,(-). Final memorandum report. Vanderhoff, J.A.; 
Beyer, R.A. (Ballistic Research Labs., Aberdeen Proving Ground, 
Md. (USA)). Feb 1976. 24p. (BRL-MR—2594). NTIS $3.50. 

A drift tube mass spectrometer apparatus with a laser 
photon source has been constructed to measure photodissociation 
and/or tachment cross sections of at ric negative 
ions. Values for the cross sections of the negative ions of molecu- 
lar oxygen and carbon trioxide are in good agreement with 
published results. Most of the data obtained for the discrete ener- 
gies available to the Kr ion laser represent new results. These 
results reinforce the existing evidence of substantial structure in 
the spectrum of the negative carbon trioxide ion photodestruction 
cross section. (GRA) 


10641 Electron-transfer 
evidence for reduction of the ch 
2,2’-bipyridine)ruthenium(I}). (Creutz, 
(Brookhaven National Lab., Upton, NY). J. Am. Chem. Soc.; 98: 
No. 20, 6384-6385(29 Sep 1976). 

Results of flash-photolysis experiments of the quenching of 
the charge-transfer excited state of tris(2,2’- 
bipyridine )ruthenium(II) [*Ru(bpy),**] are ga that provide 
direct evidence for its reduction. system Eu/sup 
Il/—Ru(bpy),?* was studied in the flash-photolysis experiments. 
The results not only provide ample evidence that the charge- 
transfer excited state of the Ru(bpy),"* readily undergoes both ox- 
idation and reduction as had been predicted but also allows the 
estimation that disproportionation of the excited state according to 
the equation, 2*Ru(bpy); ** reversible Ru(bpy);** + Ru(bpy)s* is 
favored by approximately 1.7V. (BLM) 

of the emission of sub- 


10642 Mechanism of the 
by iron(II), chromi- 


stituted polypyridineruthenium(Il) 
um(III), and europium(III) ions. Lin, C.T.; Boettcher, W.; Chou, 
M.; Creutz, C.; Sutin, N. (Brookhaven National Lab., Upton, NY). 
J. Am. Chem. Soc.; 98: No. 21, 6536-6544(13 Oct 1976). 

The series of complexes RuL,**, where L is a bipyridine or 
phenanthroline derivative, has been used to investigate the 
mechanism of the quenching of *RuL,**, the luminescent excited 
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state of RuL,?+, by Fe(III), Cr(IIl), and Eu(IlI) in aqueous solu- 
tions at 25°C. The quenching rate constants k/sub q/ were ob- 
tained from emission intensity and emission lifetime studies. In the 
Fe(IIl)-*RuL,?* systems flash-photolysis experiments showed that 
RuL,** and Fe(II) are produced in the quenching reaction. The 
steady-state levels of these products under continuous irradiation 
were determined as a function of Fe(III) concentration and light 
intensity. In addition, the rate constants k/sub t/ for the thermal 
back-reaction of RuL,** and Fe(II) to re-form the starting species 
RuL,?* and Fe(III) have been measured. The rate constants k/sub 
q/ and k/sub t/ are a function of excited state and ground state 
RuL,**/RuL,** potentials, respectively. The rate constants are, for 
the most part, in accord with the steady-state levels of RuL,** and 
Fe(Il) produced under continuous illumination. Thus it is con- 
cluded that the mechanism of quenching by Fe(III) is predomi- 
nantly electron transfer in nature. The rate constants for the 
*RuL,?*-Eu(IIl) reactions vary more than two orders of magnitude 
on changing L. As the highest rate constants are observed for the 
Ru complexes with lowest reduction potentials, electron-transfer 
quenching is indicated. The lower than diffusion-controlled rate 
constants for the quenching of *RuL,?*+ by Cr(III) are insensitive 
to the nature of L and do not follow the pattern expected from the 
redox potential of the Ru complex. In these systems, the quenching 
is ascribed to energy transfer in which ground state RuL,”* and the 
‘T/sub 2g/ and/or *E/sub g/ Cr(IIl) excited states are produced. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 9276, 10346 


10643 (AD-A—017616) Chemical reactions induced by ul- 
traviolet and ionizing radiation. Final report 1 Mar 1973—30 Nov 
1974. Hammond, G.S. (California Univ., Santa Cruz (USA)). 
1975. 8p. NTIS $3.50. 

Five areas of research are covered: (1) the mechanism of 
production of electronically excited states by gamma rays, (2) the 
properties of polar fluorescent exciplexes, (3) nonradiative decay 
processes in the quenching of excited states, (4) some studies of 
the kinetics of decay of free radicals produced photochemically, 
and (5) some of our early work in the photochemistry of or- 
ganometallic compounds. (GRA) 


10644 (AD-A—021779) Effects of gamma ray irradiation on 
HCL oxides. McGinn, J.N. (Rome Air Development Center, Grif- 
fiss AFB, N.Y. (USA)). Jan 1976. 84p. (RADC-TR—75-316). 
NTIS $5.00. 

Thesis. 

Silicon dioxide films grown in the presence of controlled 
amounts of gaseous HCI and O, at 1125°C have been irradiated by 
gamma rays from a cobalt-60 gamma source, up to total dose 
levels of 1,000,000 rad (Si). The mole percentage ratios of HCI/O, 
used during the gate oxide formation were '0’, 1, 4, and 6 percent, 
where the ‘0’ percent oxides represented those oxides grown in 
pure oxygen following tube cleaning by a mixture of HCI and O,. 
The effects of irradiation on these oxides as a function of the mole 
percentage ratios HCI/O, introduced during oxide formation have 
been monitored for various gate bias and radiation dose levels. It 
has been shown that the addition of HCI gas to the oxidizing am- 
bient alters the structure of the resulting oxide in such a way as to 
increase the number of hole trapping sites available during irradia- 
tion. The magnitude of the hole traps formed in the oxide in- 
creased as the mole percentage ratio HCI/O, increased. It has also 
been observed that, in general, the number of radiation-induced 
surface states increased as the mole percentage ratio HCI/O, in- 
creased. This is attributed primarily to the breaking of Si-H bonds 
that were formed during oxide formation. 


10645 (AD-A—022983) Radiation-induced grafting of 
methacrylates onto silicone rubber surfaces: prototype burn wound 
dressing. Scientific ——. Meaburn, G.M.; Hosszu, J.L.; Cole, 
C.M. (Armed Forces Radiobiol Research Inst., Bethesda, Md. 
(USA)). Dec 1975. 32p. (AFRRI-SR—75-39). NTIS $4.00. 

Defense Nuclear Agency. Washington, D.C. 

The radioinduced graft polymerization of 2-hydroxyethyl 
methacrylate (HEMA) and ethylene glycol dimethacrylate 
(EGDMA) to silicone rubber (Silastic) sheeting was investigated 
with the aim of developing an elastomeric composite for use as a 
burn dressing material. Polymerization is initiated by “Co gamma 
irradiation of the elastomer immersed in an aqueous solution of 
monomer. Some of the physical parameters associated with graft- 
ing from aqueous solution have been characterized. Factors which 
influence the depth and morphology of the grafts include dose, 
dose rate, monomer concentration and purity, and the extent of 
the competing homopolymerization reactions. (GRA) 


ERA VOL. 2, NO. 5 
10646 (COO—3118-11) Hydrogen-transfer and  charge- 
transfer in photochemical and radiation induced reactions. 
report, November 1, 1975—October 31, 1976. Cohen, S.G. 
(Brandeis Univ., Waltham, Mass. (USA)). Oct 1976. Contract EY- 
76-S-02-3118. | lp. Dep. NTIS $3.50. 

The relative importance of light absorption, quenching of 
triplet, and hydrogen transfer repair has been examined in retarda- 
tion by mercaptans of photoreduction of aromatic ketones by al- 
cohols. In the reduction of benzophenone by 2-propanol, retarda- 
tion is efficient and, after correction for the first two effects, is due 
entirely to hydrogen-transfer repair, as indicated by deuterium 
labeling. In reduction of acetophenone by a-methylbenzyl alcohol, 
repair by hydrogen transfer is also operative. In reduction of 
benzophenone by benzhydrol, retardation is less efficient and is 
due to quenching, as the ketyl radical does not abstract hydrogen 
from mercaptan rapidly in competition with coupling. Deuterium 
isotope effects are discussed in terms of competitive reactions. 
Photoreduction of benzophenone by 2-butylamine and by 
triethylamine is retarded by aromatic mercaptans and disulfides. Of 
the retardation not due to light absorption and triplet quenching 
by the sulfur compounds, half is due to hydrogen-transfer repair, 
as indicated by racemization and deuterium labeling. The 
remainder is attributed to quenching by the sulfur compound of 
the charge-transfer-complex intermediate. Photoreduction by pri- 
mary and secondary amines, but not by tertiary amines, Is ac- 
celerated by aliphatic mercaptans. The acceleration is attributed to 
catalysis of hydrogen transfer by the mercaptan in the charge- 
transfer complex. The effect is large in hydrocarbon solvent, less in 
polar organic solvents and absent in water. 


10647 (NTIS/PS—76/0149) Acrylic resins. Part II. Methacry- 
late polymers (citations from NTIS data base). Report for 
1964—Mar 1976. Werner, K.G.; Lehmann, E.J. (National Techni- 
cal Information Service, Springfield, Va. (USA)). Mar 1976. 177p. 
NTIS $25.00. 

See also NTIS/PS—76/0150. Supersedes NTIS/PS—75/207. 

Polymethyl methacrylate, polymethacrylic acid, and all 
other methacrylate and methacrylic polymers, copolymers, and 
resins are covered in Part 2 of this bibliography. The citations in- 
clude references concerning physical, chemical, and mechanical 
properties, synthesis, polymerization and processing. (This updated 
bibliography contains 172 abstracts, 25 of which are new entries to 
the previous edition.) (GRA) 


10648 (NTIS/PS—76/0150) Acrylic resins. Part II. Methacry- 
late polymers, 1975 (citations from Engineering Index). Report for 
1975. Lehmann, E.J. (National Technical Information Service; 
Springfield, Va. (USA)). Mar 1976. 182p. NTIS $25.00. 

See also NTIS/PS—76/0149. 

This bibliography of worldwide research covers polymethyl 
methacrylate, polymethacrylic acid, and all other methacrylate or 
methacrylic polymers, copolymers, and resins. Included are reports 
on their physical, chemical, and mechanical properties, their 
synthesis and polymerization, and their processing. (Contains 177 
abstracts) (GRA) 


10649 Nuclear magnetic resonance in pulse radiolysis. Chemi- 
cally induced dynamic nuclear polarization. Trifunac, A.D.; John- 
son, K.W.; Lowers, R.H. (Argonne National Lab., IL). J. Am. 
Chem. Soc.; 98: No. 19, 6067-6068(15 Sep 1976). 

Nuclear magnetic resonance and chemically induced 
dynamic nuclear polarization (CIDNP) were applied to the study 
of pulse radiolysis. Samples were irradiated with a 3-MeV electron 
beam from the Argonne Van de Graaff accelerator in an EPR 
magnet (approximately 4000 G) which had axial holes for beam 
access. A fast flow system transferred the irradiated solution to the 
rotating S-mm NMR sample tube. The NMR spectra of mixtures of 
sodium acetate and methanol were presented to demonstrate the 
features of the CIDNP in pulse radiolysis. (DDA) 


10650 Direct and indirect effects in pulse irradiated conceia- 
trated aqueous solutions of chloride and sulfate ions. Kim, K.J.; 
Hamill, W.H. (Univ. of Notre Dame, IN). J. Phys. Chem.; 80: No. 
21, 2320-2325(7 Oct 1976). 

Yields of Cl,~ have been measured in concentrated aqueous 
solutions of NaCl which contained ethanol to suppress CIOH™ and 
HCO, to neutralize the acid spur. Yields of SO,- and Cl,~ have 
been measured in solutions of (NH,),SO,, some containing 50 mM 
NaCl to convert SO, to Cl,~. Yields of SO, are considerably 
larger for solutions of (ND,),SO, in D,O. Optical spectra, extinc- 
tion coefficients, and rate constants have been measured as needed 
for confirmation. Yields of oxidized species are attributed prin- 
cipally to electron transfer from the reagent R to ionized solvent S, 
with some contribution from direct effect. The effective electron 
fraction of R is phi = f/sub R/[R]/(f/sub R/[R] + f/sub S/[{S]}) in 
terms of oscillator strengths f, with f/sub R//f/sub S/ adjustable. 
For direct and indirect primary yields G/sub d/* and G/sub i/* the 
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yield is described by G = G/sub d/*phi + G/sub i/(1 - phi)[v,(R)/[ 
v,(R) + v(S)]] where v,[R] is the frequency of electron transfer 
and v,[{S] is the frequency of dry hole localization, e.g., by forma- 
tion of H,O*. For | - phi approximately 1, the direct and indirect 
ields are algebraically indistinguishable. Large yields of SO,~ in 
O cannot be explained by phi. They are attributed to the vibra- 
tion-limited frequency v, which increases the lifetime of D,O*. 


10651 Pulse radiolysis of concentrated solutions of 
chloride, iodide, and persulfate ions. Kim, K.J.; Hamill, W.H. 
(Univ. of Notre Dame, IN). J. Phys. Chem.; 80: No. 21, 2325- 
2330(7 Oct 1976). 

Yields of Cl,~ = 100 eV at pH | in solutions of NaCl are 
the same as those for HCl, up to 4 M CI-, being nearly constant at 
G(Cl,~) = 3.2. In solutions of KI at pH approximately 8, GG(I,~) 
increased almost linearly from 3.25 at 10-? M to 3.60 at 1.8 M 
while 2G (1,~) increased from approximately 0 to 1.45. At pH 2, 
G(I,-) + 2G (I,;-) was greater by approximately 0.4 over the 
range, with 2AG(I,~) approximately equal to 3A(1,~). In 10“? M 
KI, G(I,~) increased from 3.25 to 3.7Q as pH decreased from ap- 
proximately 3 to 0.5. Two geminate one-electron oxidations of I~ 
at low pH are indicated and suggest transient O('D) or O(?P), but 
not H,O*. The reaction OH* + H,O yields H,O* + O(°P) is in- 
dicated. In solutions of (NH,).S,0,, G(SO,~) increased to 6.0 at 
1.2 M. With addition of 5 x 10-? M NaCl, SO,~ is converted to 
Cl,~, but G(Cl,~) - G(SO,~) is approximately equal to 1.2 over 
most of the range. The increase is attributed to H,O(*B,) + CI-('S 
o) yields H,O('A,) + Cl-(°P,) followed by electron transfer to 
S,0,?-. At 0.05 M S,O,?- the additional yield of Cl,~ was time 
resolved for greater than or equal to 0.025 M Cl-. The evidence 
suggests that *B, is produced by recombination of the dry charge 
pair, H,O* and e~. 


10652 Spin of cyanoalkyl radicals in the liquid phase 
y radiolysis of ni Mao, S.W.; Kevan, L. (Wayne State Univ., 
Detroit). J. Phys. Chem.; 80: No. 21, 2330-2334(7 Oct 1976). 

The following radicals have been identified in the liquid 
phase y radiolysis of several nitriles by spin trapping with phenyl 
tert-butyl nitrone: CH,CN in acetonitrile, oH and 
CH,CHCN(question) in —s, CH(CN), in malononitrile, 
and H, CN, and CH,CH,CN in succinonitrile. y proton splittings 
are observed for the CH,CN and CH(CH), spin adducts. The 
results are discussed in comparison with solid phase radiolysis data 
and with alkyl radical spin adduct splittings. 


RADIOCHEMISTRY AND NUCLEAR CHEMISTRY 


HOT-ATOM CHEMISTRY 


10653 (IS-T—725) Szilard—Chalmers and thermal annealing 

in d-tris(eth ine)cobalt (III) nitrate. Bonte, J.L. 
(Ames Lab., lowa (USA); lowa State Univ. of Science and 
Technology, Ames (USA)). Oct 1976. Contract W-7405-ENG-82. 
131p. Dep. NTIS $6.00. 

Thesis. 

The solid-state Szilard-Chalmers process in D- 
tris(ethylenediamine) cobalt(III) nitrate, caused by the “Co(n,y 
)™Co reaction, was investigated. Seven radiochemical species were 
separated and characterized. When irradiation and storage condi- 
tions suppressed thermal annealing, cobalt(II), isolated as hex- 
aaquocobalt(II) ion in solution, was the predominant radiochemi- 
cal form isolated. Retention as D- or L-[Co(en),}** ion was deter- 
mined by precipitation with iodide ion and recrystallization to con- 
stant specific activity. Less than | percent of the total activity ap- 
peared as L-[Co(en),]**. Two radiochemical species, [Co(en),X, 
|/sup n+/ and [Co(en),(NH;)X]/sup m+/, were isolated and 
separated as [Co(en),(NO,),]* and (Co(en),(NH,)(NO,)]** ions 
in solution. Two unknown radiochemical forms, which were con- 
verted to [Co(H,O),]** in aqueous solution, were detected. The 
first order rate constants for the conversion of these two species at 
30°C in aqueous solution were 1.4 x 10~* s“' and 2.6 x 107* s“'. 
Upon post-irradiation thermal treatment between 40 and 160°C, 
the [Co(en),]** activity increased at the expense of Co** activity, 
with little change in the activities of the other products below 
120°C. At 12 [Co(en),X,]/sup n+/ decreased with oo 
heating. Isothermal annealing curves did not follow simple first 
order kinetics. A comparison of isothermal and isochronal anneal- 
ing curves indicated three annealing processes with activation 
energies of 100, 95, and 268 kJ/mol. Implication of the experimen- 
tal results for several models were examined. The experiments 
agree best with the random fragmentation model for the recoil and 
the solid state isotopic exchange model for the annealing. 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 9155, 9199, 9203 
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10654 (DP-MS—76-58) Valence and ionic size of aqueous acti- 
nide ions. Karraker, D.G. (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). 1976. Contract E(07- 
2)-1. 8p. (CONF-761002—2). Dep. NTIS $3.50. 

rom 28. southeastern regional meeting of American 
Chemical Society on biological applications of liquid chromatog- 
7 Gatlinburg, Tennessee, United States of America (USA) 
(2 t 1976). 

A comparison of crystallographic radii of actinide ions with 
their stability in aqueous solutions shows that except for Ac** and 
Th**, the simple actinide ions stable in aqueous solutions have 
ionic radii between 0.93 and 1.05 A. Extrapolation of crystal radii 
to the heavy actinides su that 2+ ions of Fm, Es, and 
possibly Cf could exist in aqueous solutions, and that 4+ ions of 
elements heavier than Cf would be unstable. 


10655 (MLM—2373) Optimization and plutonium equilibri- 
um. Silver, G.L. (Mound Lab., Miamisburg, Ohio (USA)). 15 Oct 
1976. Contract EY-76-C-04-0053. 20p. Dep. NTIS $3.50. 

The sequential simplex method has been used to estimate 
the extent of disproportionation of tetravalent plutonium in dilute 
acid. A method for simulating potentiometric titrations is 
proposed, and this method suggests that the stoichiometric end 
point and the inflection point may not always correspond in the 
potentiometric titration of plutonium. A ible characteristic 
equation for the nitrite-plutonium reaction is illustrated, and the 
method of proportional equations is extended to the iron-plutoni- 
um reaction. 


10656 (ORNL/NUREG/TM—24) Knudsen cell—mass spec- 
trometer studies of cesium—urania interactions. Collins, J.L.; 
Osborne, M.F.; Malinauskas, A.P.; Lorenz, R.A.; Manning, S.R. 
(Oak Ridge National Lab., Tenn. (USA)). Jun 1976. Contract W- 
7405-eng-26. 16p. Dep. NTIS $3.50. 

Limited Knudsen cell—mass spectrometer studies were 
made of the partial pressures of cesium-containing species 
{assumed to be primarily Cs(g)] over Cs,CO, and over phase 
equilibria involving UO, and probable Cs-U-O compounds formed 
from mixtures that initially contained either CsyCO,-UO, or CsOH- 
UO,. Although additional work is required to further define the 
equilibria involved, the data demonstrate unambiguously a signifi- 
cant reduction in cesium partial pressures due to probable Cs-U-O 
compound formation and indicate essentially identical behavior 
with either CsOH or Cs,CO, as the starting material with UQ,. 


10657 Nobelium chemistry: aqueous complexing with carboxy- 
late ions. McDowell, W.J.; Keller, O.L. Jr.; Dittner, P.E.; Tarrant, 
J.R.; Case, G.N. (Oak Ridge National Lab., Tenn. (USA)). J. 
Inorg. Nucl. Chem.; 38: No. 6, 1207-1210( 1976). 

The tendency of divalent nobelium to form complexes with 
citrate, oxalate, and acetate ions in an aqueous medium of 0.5 M 
NH,NO, has been examined by solvent extraction techniques and 
compared with the complex forming ability of calcium and stronti- 
um under the same conditions. In general, for each anion, the 
complexing tendency of nobelium is between that of calcium and 
strontium, being more nearly like that of strontium. The data allow 
the estimation of concentration quotients for the formation of 
NoHCit and NoOx. The extraction data for nobelium with acetate 
in the aqueous phase suggest a difference in nobelium chemistry 
from that of calcium and strontium. 


10658 Determination of the half-wave potential of nobelium. 
Meyer, R.E.; McDowell, W.J.; Dittner, P.F.; Silva, R.J.; Tarrant, 
J.R. (Oak Ridge National Lab., Tenn. (USA)). J. Inorg. Nucl. 
Chem.; 38: No. 6, 1171-1173(1976). 

The half-wave potential of nobelium was experimentally 
estimated to be - 1.6 V vs the standard hydrogen potential for the 
reaction No** + 2e— = No(Hg). A modified radiopolarographic 
technique was used in which the decrease in concentration of 
nobelium was determined as a function of potential during deposi- 
tion of nobelium into a eb electrode. About 500 to 1000 
atoms of cyclotron-produce: No,o2 were used per experiment. 


RADIOISOTOPE PRODUCTION 
REFER ALSO TO CITATION(S) 9181 


10659 (CONF-761101—10) Chemical process engineering in 
the transuranium processing plant. Collins, E.D.; Bigelow, J.E. 
(Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W- 
7405-ENG-26. 3l1p. Dep. NTIS $4.00. 

From 24. conference on remote systems technology; 
Washington, District of Columbia, United States of America 
(USA) (14 Nov 1976). 

Since operation of the Transuranium Processing Plant 
began, process changes have been made to counteract problems 
caused by equipment corrosion, to satisfy new processing require- 
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ments, and to utilize improved processes. The new processes, 
equipment, and techniques have been incorporated into a 


sequence of steps which satisfies all required processing functions. 


10660 (ORNL—5146) Transuranium Processing Plant semian- 
er ¢ ee ee See a a 
December 31, 1975. King, L.J.; Bigelow, J.E.; Collins, E.D. (Oak 
Ridge National Lab., Tenn. (USA)). Oct 1976. Contract W-7405- 
ENG-26. 26p. Dep. NTIS $4.00. 

Between July 1, 1975, and December 31, 1975, main- 
tenance was conducted at TRU for a period of three months, 295 
g of curium oxide (enough for approximately 26 HFIR targets) 
were prepared, 100 mg of high-purity *Cm, were separated from 
*2Cf that had been purified during earlier periods, 11 HFIR targets 
were fabricated, and 28 product shipments were made. No changes 
were made in the chemical processing flowsheets normally used at 
TRU during this report period. However, three equipment racks 
were replaced (with two new racks) during this time. In Cubicle 6, 
the equipment replaced was that used to decontaminate the trans- 
plutonium elements from rare earth fission products and to 
separate curium from the heavier elements by means of the LiCl- 
based anion-exchange process. In Cubicle 5, the equipment used to 
separate the transcurium elements by high-pressure ion exchange 
and to purify berkelium by batch solvent extraction was replaced. 
Two neutron sources were fabricated, bringing the total fabricated 
to 79. One source that had been used in a completed project was 
returned to the TRU inventory and is available for reissue. Three 
sources, for which no further use was foreseen, were processed to 
isolate and recover the ingrown **Cm and the residual **Cf. Eight 
pellets, each containing 100 wg of high-purity **Cm were prepared 
for irradiation in HFIR to study the production of *°Cm. The 
values currently being used for transuranium element decay data 
and for cross-section data in planning irradiation-processing cycles, 
calculating production forecasts, and assaying products are tabu- 
lated. 


10661 Separation of alkaline earth from alkali metal fission 
products in the SOLAR on-line mass rometer. Reeder, P.L.; 
Alquist, L.J.; Lin, J.; Wright, J.F. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Nucl. Instrum. Methods; 133: No. 
3, 501-502(15 Mar 1976). 

Fission product nuclides of Sr and Ba have been separated 
from their Rb and Cs isobars in an on-line spectrometer by the use 
of molecular fluoride ions of Ba and Sr formed on a hot Re sur- 
face. 


10662 Isotope generator provided with a carrier material which 
in addition to Al,O; contains fully or partly hydrated MnOy,. Panek- 
Finda, H. (to U.S. Philips Corp.). US Patent 3,970,583. 20 Jul 
1976. Priority date 20 Feb 1973, Netherlands. 6p. 

The invention relates to an isotope generator for the 
production of liquids containing /sup 99m/Tc wherein the adsor- 
bent used in the generator contains Al,O; and at least partially 
hydrated manganese dioxide. 8 claims, | drawing figure. 


COMBUSTION CHEMISTRY 
REFER ALSO TO CITATION(S) 9373, 9640 


10663 (AD-A—017621) Gas-phase spectrometry methods: 
trace analysis of elements and analytical gas phase spectrometry and 
combustion diagnostics. Final report. Winefordner, J.D. (Florida 
Univ., Gainesville (USA). Dept. of Chemistry). Oct 1975. 10p. 
NTIS $3.50. 

The AFOSR program on Gas Phase Spectrometry, Trace 
Analysis of Elements and Combustion Diagnostics at the University 
of Florida consists of fundamental, instrumental, methodological 
and applied studies of atomic and molecular emission and lu- 
minescence and atomic and molecular absorption spectrometric 
methods, particularly as these measurement methods apply to trace 
element analysis, diagnostics of plasmas, and optimization of spec- 
trometric experimental methods of analysis. By means of such stu- 
dies, new and improved selection, sensitive, precise, accurate and 
rapid methods of trace analysis of elements and molecules in the 

phase or convertible to the gas phase have been or are being 
developed and as an additional bonus valuable diagnostic methods 
and results for plasmas result. Special efforts have been given to 

id simultaneous or sequential multielement methods of analysis 
of elements, particularly as applied to the trace analysis of many 
elements. (GRA) 


10664 (PB—250731) Deve’ 
Quarterly progress report. Schalit, L.; Schneyer, G.; Toor, J.; 
Laird, D. (Systems, Science and Software, La Jolla, Calif. (USA)). 
Oct 1974. 66p. (SSS-R—74-2436). NTIS $4.50. 


t of analytical fire models. 
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This report describes the progress from June 17, 1974 to 
September 16, 1974, in a project to develop analytic models of 
pool fires and torch fires. (GRA) 


10665 (PB—252195) Catalytic oxidation of fuels for NOX con- 
trol from area sources. Final task report Oct 1974—Apr 1975. Kes- 
selring, J.P.; Brown, R.A.; Schreiber, R.J.; Moyer, C.B. (Acurex 
Corp., Mountain View, Calif. (USA). Aerotherm Div.). Feb 1976. 
Contract EPA-68-02-1318. 194p. NTIS $7.50. 

The report gives results of a review of the state-of-the-art of 
catalytic combustion concepts, and of an assessment of the ap- 
plicability of catalytic combustion to gas- and oil-fired home 
heaters and commercial and industrial boilers. Newly developed 
high-temperature support materials will greatly enhance the field 
of high-temperature catalytic combustion, but current catalyst 
systems are limited by the catalyst coating to much lower tempera- 
tures than the supports. To keep combustor temperatures below 
those that would cause catalyst degradation, to achieve high 
system efficiency, and to prevent NOx formation, combustion 
system concepts such as two-stage combustion, flue gas recircula- 
tion, and bed heat removal appear necessary. Application of these 
concepts to home furnaces appears feasible, but their application 
to larger size units may be more attractive because of their greater 
initial cost, generally more sophisticated controls, better supervi- 
sion of equipment, and heat transfer characteristics. (GRA) 


10665 Optical di of combustion processes. Lapp, M. 
(General Electric Co., Schenectady, NY). pp 42-50 of In Optical 
methods in energy conversion. Vol. 61. Lubin, M. (ed.). Palos 
Verdes Estates, CA; Society of Photo-Optical Instrumentation En- 
gineers (1975). 

From Seminar on Optical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

New measurement techniques for the study of combustion 
processes are currently receiving widespread attention because of 
their potential utility for combustion modeling. Such modeling 
promises to offer many benefits for the design of advanced power 
sources with high efficiency and low pollutant emissions. Here, we 
very briefly discuss several classes of optical methods for the mea- 
surement of combustion system properties. We then describe in 
more detail the measurement of temperature, density, and com- 
position by Raman scattering, and velocity by laser Doppler 
velocimetry, as examples of non-perturbing optical diagnostic 
probes currently under development for combustion measurements 


purposes. 


ENGINEERING 
REFER ALSO TO CITATION(S) 10389 


GENERAL ENGINEERING 
REFER ALSO TO CITATION(S) 10369 


10667 (SAND— 76-0527) Two-dimensional viscoelastic model 
for use in finite difference calculations. Swegle, J.W. (Sandia Labs., 
nag my N.Mex. (USA)). Oct 1976. Contract E(29-1)-789. 
35p. Dep. NTIS $5.00. 

A general phenomenological model is developed to describe 

rate-dependent behavior in multi-dimensional strain. It is applied 
to the specific problem of two-dimensional viscoelasticity. Results 
are compared to one-dimensional calculations and to two-dimen- 
sional experiments. Calculations are also done for the problems of 
applied pressures at the surfaces of cylindrical and spherical cavi- 
ties in viscoelastic media. 
10668 (UCRL—50025-76-2) Electronics Engineering Depart- 
ment quarterly report No. 2, 1976. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). | Jun 1976. Contract W-7405- 
ENG-48. 27p. Dep. NTIS $4.00. 

Separate abstracts are prepared for the five sections of this 
report. 


FACILITIES AND EQUIPMENT 


REFER ALSO TO CITATION(S) 10413, 11128, 11340 
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10669 (BDX—613-1488) Design modification for high 
electron beam machine. Fricke, B.D. (Bendix Corp., Kan- 
sas City, Mo. (USA)). Sep 1976. Contract E(29-1)-613. 21p. Dep. 
NTIS $3.50. 

High voltage electron beam welding equipment control 
problems affecting weld penetration, weld width, and machine 
utilization have been experienced when power requirements are 
less than 5 percent of rated capacity. Design modifications for 
these machines were developed to improve their performance 
when beam current requirements are less than 6 mA and to 
achieve control of multiple machines by a single computer. Modifi- 
cation of one production machine has been completed. Future 
equipment activities include modifying two additional production 
machines to the developed design and establishing computer con- 
trol of both a laboratory machine and the production machines. 


10670 (COO—2733-6) Creep of beams using a state-variable 
approach. Waung, Y.C.; Lance, R.H. (Cornell Univ., Ithaca, N.Y. 
(USA). Dept. of Theoretical and Applied Mechanics). Jul 1976. 
Contract E(11-1)-2733. 35p. Dep. NTIS $4.00. 

The technical theory of bending of beams is formulated in 
terms of Hart's state-variable equations. Then the bending of 
rectangular beams under constant and variable moments is solved 
by a standard routine. The stationary creep of a beam in pure 
bending is obtained in closed form; this analysis serves as a check 
of some of the transient creep computations. All the results com- 
pare qualitatively with those using classical creep theories and in 
addition they show the strong-influence upon creep deformation of 
the state-variable called ‘’hardness,’’ which is absent in the other 
theories. 


10671 (SAND—76-8231) Mesh generation for two-dimensional 

using a DVST (Direct View Storage Tube) graphics ter- 
minal. Gabrielson, V.K. (Sandia Labs., Livermore, Calif. (USA)). 
Jul 1976. Contract E(29-1)-789. 27p. (CONF-751033—2). Dep. 
NTIS $4.00. 

From Conference on applications of computer graphics in 
engineering; Hampton, Virginia, USA (1 Oct 1975). 

The DVMESH code and the use of the Tektronix DVST 
graphics terminal to prepare mesh data for various two-dimen- 
sional axisymmetric finite element stress analysis and heat transfer 
codes are discussed in two parts. The first part is a reproduction of 


the paper presented at the Conference on Applications of Com- 
puter Graphics in Engineering at Langley Research Center on Oc- 
tober 2, 1975. The second part is a user’s manual for the code’s 
implementation at Sandia Laboratories, Livermore. 


10672 (UCRL—50025-76-2, pp 11-14) LLL automates third 
EPA lab. | Jun 1976. 

In Electronics Engineering Department quarterly report No. 
2, 1976. 

A team of LLL electronics engineers and chemists recently 
completed the computer automation of the U. S. Environmental 
Protection Agency’s Methods Engineering and Research Laborato- 
ry (MERL) in Cincinnati, Ohio. This is the third EPA laboratory 
to be automated by LLL since the project began in 1972. Instru- 
mentation automated at the MERL facility includes a Bechman 
total organic carbon analyzer, multichannel Technicon au- 
toanalyzers, and atomic absorption spectrophotometers. The heart 
of the automation system consists of instrument interfaces and a 
Data General NOVA 840 minicomputer. Data reduction and re- 
port generation are performed using computer programs written by 
LLL in Data General's EXTENDED BASIC. A brief description of 
the EPA automation project is given, e.g., its history, systems auto- 
mated, hardware and software developed, and plans for automating 
other EPA labs. 


10673 (UCRL—50025-76-2, pp 18-22) Machine-tool-control 
modification provides switchable inch/metric . | Jun 1976. 

In Electronics Engineering Department quarterly report No. 
2, 1976. 

A unique and relatively simple method for modifying hard- 
wired numerical machine-tool controls to operate in either inch or 
metric mode simply by flipping a switch has been devised. This 
modification technique can be extremely valuable, especially dur- 
ing the transition from inch to SI (International System of Units) 
measurements, in that numerically controlled machine tools 
originally designed for inch-mode operation can be recycled for SI 
use. A description of the basic modification technique as applied 
to a 1967-vintage numerical control for a precision metal-tuning 
lathe is given. 


10674 Falling film evaporator. Bruns, L.E. (to Energy 
Research and Development Administration). US Patent 3,950,216. 
13 Apr 1976. Filed date 18 Jan 1974. 8p. 

PAT-APPL-434,457. 
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A falling film evaporator is described. The device includes a 
vertically oriented pipe heated exteriorly by a steam jacket and in- 
teriorly by a finned steam tube. All heating surfaces of the pi 
and steam tube are formed of a material wet by water ont @ 
stainless steel, and packing within the pipe consisting of Raschig 
rings formed of a material that is not wet by water such as 
polyvinylidene fluoride. 


10675 Leak test fixture and method for same. Hawk, L.S. 
(to Energy Research and Development Administration). US Patent 
3,949,596. 13 Apr 1976. Filed date 11 Dec 1974. 4p. 

PAT-APPL-5 31,587. 

A method and apparatus are described which are especially 
useful for leak testing seams such as an end closure or joint. The 
test does not require an enclosed pressurized volume within the ar- 
ticle or joint section to be leak checked. A flexible impervious 
membrane is disposed over an area of the seamed surfaces to be 
leak checked and sealed around the outer edges. A preselected 
vacuum is applied through an opening in the membrane to evacu- 
ate the area between the membrane and the surface being leak 
checked to essentially collapse the membrane to conform to the 
article surface or joined adjacent surfaces. A pressure differential 
is concentrated at the seam bounded by the membrane and only 
the seam experiences a pressure differential as air or helium 
molecules are drawn into the vacuum system through a leak in the 
seam. A helium detector may be placed in a vacuum exhaust line 
from the membrane to detect the helium. Alternatively, the 
vacuum system may be isolated at a preselected pressure and leaks 
may be detected by a subsequent pressure increase in the vacuum 
system. 


10676 Ceramic to metal seal. Snow, G.S.; Wilcox, P.D. (to 
Energy Research and Development Administration). US Patent 
3,951,327. 20 Apr 1976. Filed date 28 Jan 1975. 8p. 

PAT-APPL-544,7 16. 

A high strength, hermetic, ceramic to metal seal is 
described. A wire-like metal gasket and a ceramic member which 
have been chemically cleaned are heated, while the metal gasket is 
simultaneously deformed from about 50 to 95% against the ceram- 


- i¢ member at a temperature of about 30 to 75% of the melting 


temperature of the metal gasket. 


10677 Closed continuous-flow centrifuge rotor. Breillatt, J.P. 
Jr.; Remenyik, C.J.; Sartory, W.K.; Thacker, L.H.; Penland, W.Z. 
(to Energy Research and Development Administration). US Patent 
3,955,755. 11 May 1976. Filed date 25 Apr 1975. 10p. 

PAT-APPL-S7 1,667. 

A blood separation centrifuge rotor is described having a 
generally parabolic core disposed concentrically and spaced apart 
within a housing having a similarly shaped cavity. Blood is in- 
troduced through a central inlet and into a central passageway en- 
larged downwardly to decrease the velocity of the entrant blood. 
Septa are disposed inside the central passageway to induce rotation 
of the entrant blood. A separation chamber is defined between the 
core and the housing wherein the whole blood is separated into 
red cell, white cell, and plasma zones. The zones are separated by 
annular splitter blades disposed within the separated chamber. The 
separated components are continuously removed through conduits 
communicating through a face seal to the outside of the rotor. 


10678 Ultracentrifuge for fluid mixtures. Lowry, 
R.A. (to Energy Research and Development Administration). US 
Patent 3,955,757. 11 May 1976. Filed date 28 Sep 1960. 6p. 

PAT-APPL-59,127. 

A centrifuge for the separation of fluid mixtures having light 
and heavy fractions consists of: a cylindrical rotor; disc type end- 
plugs closing the ends of the rotor; means for mounting the rotor 
for rotation about its cylindrical axis; a housing member enclosing 
the rotor; a vacuum chamber in the housing about the central por- 
tion of the rotor; a collection chamber at each end of the housing, 
the innermost side of which is substantially formed by the outer 
face of the end-plug; means for preventing flow of the fluid from 
the collection chambers to the vacuum chamber, at least one of 
said end-plugs having holes communicating between the collection 
chamber and the inside of the rotor to induce countercurrent flow 
of the fluid in the centrifuge; means for feeding fluid to be 

essed into the centrifuge; means communicating with the col- 
lection chambers to extract the light and heavy separated fractions 
of the fluid; and means for rotating the rotor. 


10679 Centrifuge apparatus. Sartory, W.K.; Eveleigh, J.W. (to 
Energy Research and Development Administration). US Patent 
3,957,197. 18 May 1976. Filed date 25 Apr 1975. 6p. 
PAT-APPL-571,814. 
A method and apparatus for operating a continuous flow 
blood separation centrifuge are provided. The hematocrit of the 
entrant whole blood is continuously maintained at an optimum 
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constant value by the addition of plasma to the entrant blood. The 
hematocrit of the separated red cells is monitored to indicate the 
degree of separation taking place, thereby providing a basis for 
regulating the flow through the centrifuge. 


10680 Liquid metal cold trap. Hundal, R. (to Energy Research 
and Development Administration). US Patent 3,962,082. 8 Jun 
1976. Filed date 28 Mar 1975. 8p. 

PAT-APPL-563,273. 

A cold trap assembly for removing impurities from a liquid 
metal is described. A hole between the incoming impure liquid 
metal and purified outgoing liquid metal acts as a continuous bleed 
means and thus prevents the accumulation of cover gases within 
the cold trap assembly. 


10681 Dust filter. Wiser, A.J. US Patent 3,979,194. 7 Sep 
1976. Filed date 4 Mar 1975. 4p. 

An efficient unit is described for placement on the exhaust 
cylinder of a dust collector, etc., the unit having a cylindrical filter 
through which the air passes and deposits dust thereon, the latter 
being removed by brushes for gravity deposit in an annular trough 
through which a scraper passes to move the dust particles to an ex- 
haust tube. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 9670, 9671, 10067, 10199, 
10225, 10226, 10288, 10289, 10290, 10291, 10292, 10351, 
10484, 10838, 10899, 10900, 10901, 11540, 12071, 12072, 
12073, 12074, 12076, 12079, 12081, 12082, 12083, 12084 


10682 (AD-A—020101) Experimental studies of superconduct- 
ing weak links. Jackel, L.D. (Cornell Univ., Ithaca, N.Y. (USA). 
Materials Science Center). Jan 1976. Contract N00014-75-C-0318. 
264p. (MSC—2554). NTIS $9.00. 

Thesis. 

The principal contribution of this thesis has been to show 
that superconducting weak-link current-phase relations are 
generally not the simple sinusoids predicted by Josephson for a 
tunnel junction; instead it has been shown that there is a great 
variety of current-phase relations to be found in different types of 
weak links. The first measurements were made on an oxidized 
niobium point contact. A sinusoidal current-phase relation was 
found. Measured fluxoid transition distributions were in excellent 
agreement with the theoretical predictions of Kurkijarvi. In 
uniform thickness tin bridges, the first distinctly non-sinusoidal 
current-phase relations was found. Scribed indium bridges were 
= _— in which the electrodes are thicker than the bridges. 
( ) 


10683 (AD-A—020109) Direct measurements of current-phase 
relations for several types of superconducting weak links. Technical 
report. Jackel, L.D.; Warlaumont, J.M.; Brown, J.C.; Clark, T.D.; 
Levinsen, M.T. (Cornell Univ., Ithaca, N.Y. (USA)). Aug 1975. 
Contract N00014-75-C-0318. 4p. NTIS $3.50. 

Prepared in cooperation with Copenhagen Univ. 
(Denmark ). H. C. Oersted Inst. 

While recent theoretical and experimental evidence have in- 
dicated that many commonly used superconducting weak links 
might have distinctly nonsinusoiual current-phase relations, precise 
measurement of these relations has been difficult to realize. Now a 
high resolution technique has been developed for the measurement 
of current-phase relations of weak links. This technique was used 
to determine the current-phase relations of various weak link 
structures including point contacts, thin film microbridges and 
proximity effect bridges. (GRA) 


10684 (AD-A—022988) Superconducting weak links. Final re- 
port. Deaver, B.S. Jr. (Virginia Univ., Charlottesville (USA). Dept. 
of Physics). 15 Mar 1976. Contract N00014-69-A-0060-0008. 13p. 
NTIS $3.50. 

The successful formation of superconducting weak link 
microbridges by ion implantation is described and investigations of 
the properties of these devices discussed. The first section sketches 
the basic physics of superconducting weak links in general. The ac- 
tual production of the ion implanted weak links is then described, 
followed by the characterization of the weak links, and a final 
summary including further work that is being done. (GRA) 


10685 (LA-UR—76-2162) Cryostatic stability equation. 
Sydoriak, $.G. (Los Alamos Scientific Lab., N.Mex. (USA)). 1976. 
— W-7405-Eng-36. 5p. (CONF-760829—29). Dep. NTIS 
~ From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 
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Although criteria for cryostatic stability of superconducting 
magnets cooled by pool boiling of liquid helium have been widely 
discussed the same cannot be said for magnets cooled by natural 
convection or forced flow boiling in channels. Boiling in narrow 
channels is shown to be qualitatively superior to pool boiling 
because the recovery heat flux equals the breakaway flux for nar- 
row channels, whereas the two are markedly different in pool boil- 
ing. A second advantage of channel boiling is that it is well un- 
derstood and calculable; pool peak nucleate boiling heat flux has 
been adequately measured only for boiling from the top of an im- 
mersed heated body. Peak boiling from the bottom is much less 
and (probably) depends strongly on the extent of the bottom sur- 
face. Equations are presented by which one can calculate the criti- 
cal boiling heat flux for parallel wall vertical channels subject to 
either natural convection or forced flow boiling, with one or both 
walls heated. The one-heated-wall forced flow equation is 
discussed with regard to design of a spiral wound solenoid 
(pancake magnet) having a slippery insulating tape between the 
windings. 


10686 High magnetic fields: in retrospect and p . Kurti, 
N. (Clarendon Lab., Oxford). pp 15-20 of In Physics under intense 
magnetic fields. Paris; Centre National de la Recherche Scien- 
tifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

A review is given, starting with the pioneering work of 
Deslandres and Perot and then proceeding to the establishment of 
the first national, and indeed international, high magnetic field 
laboratory, the Laboratoire du Grand Electroaimant de |’ Academie 
des Sciences at Bellevue. The Bellevue magnet to some extent 
foreshadowed Bitter’s work at MIT which resulted in the first im- 
portant multipurpose high field facility approaching fields of 10 
Tesla. The next stage was the setting up of high field laboratories 
still relying on resistive solenoids and high electric power. The ad- 
vent of high field superconductors changed the picture, and, at one 
time, it looked as if the era of high-powered solenoids was coming 
to a close. This question and, in particular, the relative merits of 
resistive and superconductive solenoids as well as the role of 
hybrid systems, are discussed. The prospects and potentialities of 
fields of seconds duration are reviewed. 


10687 Some aspects of multifilamentary Nb,Sn production. 
Lee, J.A. (Atomic Energy Research Establishment, Harwell, Eng.); 
Old, C.F.; Larbalastier, D. pp 87-92 of In Physics under intense 
magnetic fields. Paris; Centre National de la Recherche Scien- 
tifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

Fabrication methods for the production of kilometer lengths 
of intrinsically stable multifilamentary Nb,;Sn superconductors, in- 
corporating high conductivity normal state conductors, and carry- 
ing currents in the kiloamp range, were developed using the solid 
state diffusion approach. The conductors are designed for winding 
magnets using the ‘’wind first, react later’’ process. The conduc- 
tors are easily handled in the unreacted state, and full short sample 
characteristics can be achieved in coils reacted after winding. Full 
resistive transition measurements show the Nb,Sn filaments to have 
transitions of breadth similar to Nb—Ti, and critical current densi- 
ties over the whole cross section at 5 Tesla can exceed 1000 
A/mm? in copper containing conductors and about 2000 A/mm? 
on all bronze conductors. Some aspects of the fabrication and pro- 
perties of these materials are described. 


10688 Bitter coils at the Service National des Champs Intenses. 
Rub, P. (CNRS, Grenoble, France); Picoche, J.C.; Schneider-Mun- 
tau, H.I. pp 149-152 of In Physics under intense magnetic fields. 
Paris; Centre National de la Recherche Scientifique (1975). (In 
French) 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

The Service National des Champs Intenses is divided into 
three sections: (1) resistive coils; (2) superconducting coils; and 
(3) high pressure. The installations are described and some charac- 
teristics are given of the Bitter magnets in operation, i.e., | coil 2.5 
MW-10 T, 3 coils 5 MW-15 T, and 2 systems 10 MW-20 T. In 
order to increase flexibility, the 10 MW magnets consist of two 
concentric magnets which can run independently. The power for 
the magnets is furnished by the power supplies with SCRs, each 

roviding 2.5 MW at 7,500 A. The cooling circuit consists of two 
joops connected via a heat exchanger. The m ts are cooled by 
a closed loop system of demineralized water, the outer water cir- 
cuit is supplied by river water. At present much of our efforts are 
devoted to increase performance and longevity of the stacks. 


10689 High-field luctors with large current-carrying 
capacities. Tachikawa, K. (National Research Inst. for Metals, 
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Tokyo). pp 401-407 of In Physics under intense m tic fields. 
Paris; Centre National de la Recherche Scientifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

Nb,Sn ~~ produced by the surface diffusion process is 
now being used for superconducting magnets generating fields over 
10 T. The development of the V,Ga tape has made possible the 
generation of fields up to 18 T in the superconducting state. Nb,Sn 
and V,Ga multifilamentary wires were recently produced by the 
composite process in which a composite of the Cu—Sn alloy and 
niobium cores or of the Cu—Ga alloy and vanadium cores is 
fabricated into a thin wire and then heat treated. The wires are 
much more stable under pulsed excitation and appear promising 
for ac applications. The Nb,Ga, Nb,;Ge and Nb,(Al,Ge) films with 
high critical temperature, upper critical field, and critical current 
density were prepared by the physical vapor deposition process. 
The C-15 compound V,(Hf,Zr), a new high-field superconductor, 
was fabricated into a multifilamentary wire by the composite 
process. 


10690 High field with filamentary niobium—tin. Mc- 
Dougall, I.L. (Imperial Metal Industries, Birmingham, Eng.); Phil- 
lips, D. pp 435-438 of In Physics under intense magnetic fields. 
Paris; Centre National de la Recherche Scientifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

Magnets at over 10 Tesla using filamentary superconductors 
have now been produced using Nb;Sn conductors. The type, 
design, and performance of the superconductive magnet derives 
from the problems of constructing the conductor. The interaction 
between the properties of the conductor and the magnet are 
discussed. The intrinsic brittle nature of the compound supercon- 
ductors has been overcome by the method of solid state reaction 
to produce conductors that can be handled and which will accept 
the operating strains in the magnet. An optimized conductor con- 
tains about 1,000 filaments in a 0.5 mm diameter wire. No 
evidence of unstable flux jumping has been found in magnets, and 
quench currents are extremely reproducible. Magnets can be con- 
structed using reacted wire, or the completed magnet may be 
heated to form the compound in the winding. Both methods have 
been tried and yield’similar results. 


10691 Superconducting solenoid magnets wound from filamen- 
tary niobium—tin superconductor. Phillips, D.; Proctor, W.; Brown, 
F.J. (Thor Cryogenics Ltd., Oxford). pp 438-439 of In Physics 
under intense m tic field. Paris; Centre National de la 
Recherche Scientifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

Until the advent of usable lengths of filamentary niobium tin 
superconducting wire, all superconducting magnets providing field 
intensities in excess of 9 Tesla at 4.2°K were wound from niobi- 
um—tin ribbon deposited on various substrates. As well as various 
technical difficulties peculiar to this type of magnet they have two 
very important scientific limitations, namely the high remanence 
and hysteresis effects exhibited by them and also that they are not 
suitable for producing the high degree of uniformity of field neces- 
sary for certain experiments such as nuclear magnetic resonance. It 
should be possible to overcome both of these difficulties with sole- 
noids layer wound with filamentary conductors of circular cross 
section in a manner similar to that used with filamentary niobi- 
um—titanium conductors for lower field intensities. Preliminary 
results obtained with solenoids wound from filamentary niobi- 
um—tin conductors are presented. (RCK) 


10692 Thin-film metal coated insulation barrier in a Josephson 
tunnel junction. Hawkins, G.A.; Clarke, J. (to Energy Research 
and Development Administration). US Patent Application 
627,622. 31 Oct 1975. Sp. 

A highly stable, durable, and reproducible Josephson tunnel 
junction consists of a thin-film electrode of a hard superconductor, 
a thin oxide insulation layer over the electrode constituting a 
Josephson tunnel junction barrier, a thin-film layer of stabilizing 
metal over the barrier, and a second thin-film hard superconduc- 
tive electrode over the stabilizing film. The thin stabilizing metal 
film is made only thick enough to limit penetration of the elec- 
trode material through the insulation layer so as to prevent a su- 
perconductive short. 


10693 Method of eliminating the training effect 
ducting coils by post-wind 
and Development Administration). US Patent 3,953 
1976. Filed date 24 Feb 1975. 6p. 

PAT-APPL-552,525. 

The training effect in superconducting coils is eliminated by 
winding the coil with a composite material that includes both a su- 
perconductor and a normal material. Stresses are applied to the 


in supercon- 
. Heim, J.R. (to moe Research 
,922. 4 May 
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wound coil in the direction that electromagnetic stresses will be 
applied to the coil during normal use. The applied stresses are 
greater than the calculated magnitude of the greatest electromag- 
netic stresses to be applied to the coil. 


Cryostat for forming solid krypton or xenon targets for 
use in capture gamma-ray experiments. Jensen, C.M.; Buckley, 
W.M.; Lanier, R.G.; Struble, G.L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.); Prussin, S.G. (California 
Univ., Berkeley (USA). Dept. of Nuclear Engineering); White, 
D.H. (Oregon Coll. of Education, Monmouth (USA)). Nucl. In- 
strum. Met ; 135: No. 1, 21-25( 15 May 1976). 

An aluminium cryostat using liquid nitrogen (LN) to main- 
tain krypton or xenon in the solid state has been constructed. The 
device was designed to be used for (n,y) studies in the external 
beam of the Livermore reactor. The source cavity has a volume of 
2.7cm* and when filled to maximum capacity contains about 7.6 g 
of krypton. To test its performance, gamma rays were measured 
using a pair spectrometer following thermal neutron capture in 
natural krypton and in highly enriched “Kr. 


10695 Flexible superconducting composite compound wires. Fu- 
ruto, Y.; Suzuki, T.; Ikeda, M.; Tanaka, Y.; Meguro, S.; Miura, T. 
(to Furukawa Electric Co., Ltd.). US Patent 3,983,521. 28 Sep 
1976. Priority date 11 Sep 1972, Japan. 26p. 

A superconducting compound wire is described which com- 
prises a plurality of strands having superconducting compound, a 
part or all of the strands having inclination to the lengthwise 
direction of the superconducting wire, and the strands being not 
substantially together with each other. 


10696 Superconducting apparatus for generating high frequen- 
cy microwaves. Dick, G.J. (to Secretary of the Navy). US Patent 
3,983,470. 28 Sep 1976. Filed date 20 Aug 1975. 18p. 

A superconducting microwave engine is described that 
achieves mechanical to microwave energy conversion or 
microwave to mechanical energy conversion. Such is accomplished 
by employing a superconducting resonator to increase the decay 
time of the microwaves inside the resonator and thereby provide 
the resonator with sufficient time to adiabatically deform and 
change its eigenfrequency so as to effect a change in the frequency 
and corresponding energy state of such microwaves in accordance 
with the Boltzmann-Ehrenfest Theorem. This invention may be in 
the form of a cylindrical cavity and piston combination, a cavity 
and vibrating diaphragm combination, or a cylindrical cavity and 
concentric rotor combination. 


10697 Tunnel junction dc SQUID: fabrication, operation, and 
performance. Clarke, J.; Goubau, W.M.; Ketchen, M.B. (Univ. of 
California, Berkeley). J. Low Temp. Phys.; 25: No. 1/2, 99- 
144(Oct 1976). 

The theory, fabrication, operation, and performance of a dc 
SQUID that makes use of two shunted Nb-NbO/sub x/-Pb tunnel 
junctions are described. The junctions have predictable charac- 
teristics, can be stored for long periods at room temperature, and 
can be cycled between room and liquid helium temperatures re- 
peatedly. (TFD) 


PROTECTIVE STRUCTURES AND EQUIPMENT 


10698 (AD-A—017695) High explosive field test of a hardened 
water well. Final report Apr 73—Dec 1974. Chapler, R.S.; Norbu- 
tas, J.A. (Civil Engineering Lab. (Navy), Port Hueneme, Calif. 
(USA)). Nov 1975. 15p. (CEL-TN—1407). NTIS $3.50. 

In support of Project SANGUINE, the Civil Engineering 
Laboratory (CEL) designed and field tested a hardened water well 
which was intended to supply coolant to underground shelters and 
equipment before, during, and after nuclear attack. Failure of the 
pump due to clogging in the first field test led to redesign and the 
need for retest. To accomplish this, CEL participated in the explo- 
sive test Project ESSEX, Phase I, as Fort Polk, Louisiana, in Oc- 
tober 1973. A redesigned water well was constructed at a location 
where ground motions were predicted to be similar to those ex- 
perienced in the previous field test. The report describes the test 
setup and the results obtained. In summary, although electrical 
power to the well site was interrupted a few seconds after detona- 
tion, the pump and well were found to be operable after the test. 
Also, the permeability of the water bearing strata was reduced, 
decreasing the well output, and well water of high turbidity and 
solids content was discharged for nearly two hours after detona- 
tion. However, the CEL-designed hardened water well had sur- 
vived the blast environment and remained operable. 


10699 (AD-A—018231) Reception/care planning for crisis 
relocation. Final report 26 Mar 1974—30 Sep 1975. Chenault, 
W.W.,; Davis, C.H. (Human Sciences Research, Inc., McLean, Va. 
(USA)). 30 4 1975. Contract DCPAO1-74-C-0232. 103p. (HSR- 
RR—75/4-Ht-Vol-1). NTIS $5.50. 
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See also AD-AO18 232. 
The two-volume report includes: (1) a technical report, (2) 
a bibliography of selected publications relating to reception/care 
(R/C) and Crisis Relocation planning, (3) a brief prototype R/C 
for a risk jurisdiction, (4) an illustrative prototype R/C plan 
or an evacuated organization, (5) a recommended approach to 
R/C aspects of Crisis Relocation planning, and (6) a detailed 
prototype R/C plan for a ‘receiving’ or host jurisdiction. The re- 
port, approach, and planning materials strongly endorse and illus- 
trate the concept of organizational relocation, whereby entire risk 
area organizations-workers plus their dependents-would relocate to 
specific, predesignated host area R/C jurisdictions, organizational 
headquarters facilities, and congregate care and fallout shelter 
facilities. 


(AD-A—018232) Prototype reception/care plan to meet 
the welfare, shelter, and related needs of populations affected by 
crisis relocation: reception/care plan for Fremont County. Final re- 

26 Mar 1974—30 Sep 1975. Chenault, W.W.; David, C.H.; 
Cole, K.E. (Human Sciences Research, Inc., McLean, Va. (USA)). 
30 Apr 1975. Contract DCPAOI-74-C-0232. 149p. (HSR- 
RR—75/4-Ht-Vol-2). NTIS $6.00. 

See also AD-AO18 231. 

This prototype reception/care plan for a host jurisdiction 
(receiving evacuees from a nearby risk area) is the second volume 
of reception/care planning for crisis relocation, prepared under the 
same contract. Together, the two volumes describe and illustrate 
an approach to reception/care planning for the crisis relocation of 
risk area populations during an extreme emergency. This volume - 
the host area prototype plan-emphasizes the concept of organiza- 
tional relocation in allocating potential evacuees to host area facili- 
ties, though it alsc illustrates how individuals and families not 
evacuated as organizations would be processed during such a relo- 
cation. The plan presents a reasonably complete concept of the or- 
ganization and staffing required to host large numbers of evacuees 
in predesignated facilities spread across a host county. 


10701 (AD-A—018334) Geophysical methods in terrestrial 
material determinations. Air Force surveys in geophysics. 
Bliamptis, E.E.; Thomson, K.C. (Air Force Cambridge Research 
Labs., L.G. Hanscom Field, Mass. (USA)). 23 Jul 1975. 37p. 
(AFCRL-TR—75-0393; AFCRL-AFSG—315). NTIS $4.00. 

In-house and contractual research was conducted on the 
relationships between mechanical (strength) properties of rock and 
soil material and their electrical properties. A theoretical study in- 
volved the quantum electromagnetic and elastic interactions of 
crystals and solids. Laboratory and field investigations were made 
of the porosity and surface crack networks of large masses of quar- 
ry rocks, which govern their conductivity and permittivity. Ther- 
mal and mechanical stressing of rocks were analyzed. Electrical 
parameters of deep mine rocks were measured in-situ with empha- 
sis on frequency/conductivity relationships. Direct mapping of rock 
strength as a function of electrical resistivity was investigated in 
the field. A three-dimensional modeling program was conducted in 
the laboratory. Field measurements of dynamic electrical conduc- 
tivity of various earth materials were made under conditions of a 
rapid stress ——— by high explosive setonations. Correlations 
demonstrated by this geophysical and geological research can be 
useful in prediction or evaluation of nuclear weapon shock effects 
on military installations. 


10702 (AD-A—018783) Mine lighting and ventilation in 
crises. Final report Apr 1974—Sep 1975. Wright, M.D.; Hill, E.L.; 
McKnight, J.S.; York, S.B. III. (Research Triangle Inst., Durham, 
N.C. (USA)). Oct 1975. Contract DCPA0O1-74-C-0266. 8Ip. 
(RTI—43U-982-1). NTIS $5.00. 

Includes detachable summary. 

This report describes an investigation into the feasibility of 
providing lighting and ventilation in underground mines in a short 
period of time using locally available materials and equipment. The 
investigation consisted of the design and construction of pilot 
models of lighting and ventilation systems in an inactive limestone 
mine in Kansas City, Missouri. The systems were installed by a 
local contractor using commonly available materials and were 
powered by portable engine-generators. As a result of the pilot 
model construction, it was concluded that underground mines can 
be upgraded in the amount of time normally considered as being 
available in a crisis relocation situation. The experience gained 
from the pilot model construction was used to design lighting and 
— systems for an underground iron mine in North 

arolina. 


10703 (AD-A—022041) Alternative ways of 
area fallout protection. Final Apr 1974—Dec 1975. York, 
S.B. III; Wright, M.D.; Hill, E.L. (Research Triangle Inst., Durham, 
N.C. (USA)). Dec 1975. Contract DCPAO1-74-C-0270. 299p. 
(RTI—44U-988). NTIS $7.50. 


providing host 
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An analysis was made of the various host area fallout shelter 
options currently being considered for implementation in a nuclear 
crisis situation. The cost effectiveness and feasibility of different 
combinations of shelters were examined under various soil and 
water table conditions and availabilities of resources. These 
parameters characterize host areas in different geographical re- 
gions of the country. Cost effectiveness was used as a relative mea- 
sure of the use of critical resources. Resource requirements were 
identified and quantified for three different time periods; the 
precrisis, crisis, and postcrisis time periods. Existing facilities were 
found always to be preferable to expediently constructed shelters, 
regardless of the conditions in the host area. As a final stage of the 
research, a host area shelter planning guide was developed. 


10704 (AD-A—022961) EMP design guidelines for naval ship 
systems. Technical report. Haag, K.; Shiau, Y.; Weber, E.W.; 
Gagner, M.; Martin, T.A. (IIT Research Inst., Chicago, Ill. 
(USA)). 22 Aug 1975. Contract N60921-74-C-0176. 259p. (IITRI- 
E—6299). NTIS $8.00. 

A methodology is presented which can be applied to 
hardening ships against a nuclear electromagnetic pulse (EMP). 
The problem is discussed, a basic protection philosophy is ad- 
vanced, and general requirements and criteria are presented. This 
is followed by a more detailed discussion of the collection and 
coupling of EMP energy via antennas, antenna-like structures, 
apertures, and cables. Then some protection devices are discussed, 
as well as good construction and installation practices. The ap- 
plicability of such devices and practices is discussed for ships al- 
ready in service as well as for those yet to be built. 


10705 (AD-A—023237) Slanting in new basements for com- 
bined nuclear weapons effects: a consolidated printing of four 
technical reports. Volumes 1, 2 and 3. Final report. Murphy, H.L.; 
Rempel, J.R.; Beck, J.E. (Stanford Research Inst., Menlo Park, 
Calif. (USA). Facilities and Housing Research Dept.). Oct 1975. 
Contracts DAHC20-67-C-0136;DAHC20-71-C-0292. 735p. NTIS 
$18.75. 

Supersedes report dated Jul 1971, AD—734831 and 
AD—734832, report dated Aug 1972, AD—763472, report dated 
Jun 1973, AD—783061 and report dated Dec 1974, AD- 
A—016631. 

A consolidated printing is given of four Stanford Research 
Institute Technical Reports published in five volumes and contains 
only the latest version of any chapter, appendix, or other portion 
of the original reports. The three early feasibility studies were 
published in full, including both old and new material, at the end 
of each research contract period. Later reports provide only 
revised portions for insertion into the latest full feasibility study. It 
is emphasized that protective shelter of the kind contemplated in 
full slanting - i.e., to protect against 15 psi nuclear air blast and re- 
lated radiation effects (or even much lower than 15 psi) - provides 
excellent (full) protection against such natural disasters as 
earthquakes, hurricanes (including cyclones), and tornadoes. Also, 
such protective shelter provides fire protection at a level equaling, 
in most aspects exceeding, fire codes, because fire codes assume 
continuing availability of professional fire departments and water 
supply, while their nonavailability is assumed in full slanting. In 
short, full slanted basement shelters more than satisfy requirements 
for protection against all natural disasters except floods. 


10706 Radiation safety shield for a syringe. Tipton, H.W. (to 
Dept. of Health, Education, and Welfare). US Patent 3,973,554. 
10 Aug 1976. Filed date 24 Apr 1975. 6p. 

Safety apparatus for use in administering radioactive serums 
by a syringe, without endangering the health and safety of the 
medical operators is described. The apparatus consists of a sheath 
and a shield which can be retracted into the sheath to assay the 
radioactive serum in an assay well. The shield can be moved from 
the retracted position into an extended position when the serum is 
to be injected into the patient. To protect the operator, the shield 
can be constructed of tantalum or any like high density substance 
to attenuate the radiation, emanating from the radioactive serums 
contained in the syringe, from passing to the atmosphere. A lead 
glass window is provi so that the operator can determine the 
exact quantity of the radioactive serum which is contained in the 
syringe. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 9193 


10707 (LA-UR—76-1274) High-pressure tritium. Coffin, D.O. 
(Los Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W- 
7405-ENG-36. 16p. (CONF-761101—4). Dep. NTIS $3.50. 

From 24. conference on remote systems technology; 
Washington, District of Columbia, United States of America 
(USA) (14 Nov 1976). 
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Some solutions to problems of com and coni 
tritium gas to 200 MPa at 700°K are disc The pri 
emphasis is on commercial compressors and high-pressure equip- 
ment that can be easily modified by the researcher for safe use 
with tritium. Experience with metal bellows and diaphragm com- 
pressors has been favorable. Selection of materials, fittings, and 
gauges for high-pressure tritium work is also reviewed briefly. 


SHIPPING CONTAINERS 


10708 pie 2 naa! Certification of packagings: compliance 
with DOT specification 7 Edling, D.A. 
(Mound Lab., Miamisburg, Ohio (USA)). 8 Oct 1976. Contract 
EY-76-C-04-0053. 56p. Dep. NTIS $4.50. 

A study was conducted to determine which of the 
packagings currently listed in CFR 49 Section 173.395 a.1-5, meet 
the Specification 7A requirements (CFR 49 Section 173.350). Ac- 
cording to DOT HM-111 the present listing of various authorized 
DOT specifications in Section 173.394 and Section 173.395 (Type 
A containers) of ICC Tariff No. 27 would be deleted with 
complete reliance being placed on the use of DOT 7A, Type A 
general packaging specification. Each user of a Specification 7A 
package would be required to document and maintain on file for 
one year a written record of his determination of compliance with 
the DOT Specification 7A performance requirements. All the 
specification packagings listed in CFR 49 Section 173.395a.1-5 
were tested and shown to meet the Specification 7A criteria; how- 
ever, in many cases qualifications were placed on their use. Forty- 
nine specification packagings were tested and shown to meet the 
DOT Specification 7A performance requirements and since there 
were several styles of some specific packagings, this amounts to 
greater than 80 packagings. The extensive testing generally in- 
dicated a high degree of containment integrity in the packagings 
tested and the documentation discussed is a valuable tool for ship- 
pers of Type A quantities of radioactive materials. (DLC) 


10709 (UCRL—52083) Safety analysis report for packaging: 
neutron shipping cask, model 0.5T. Peterson, R.T. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 11 Jun 
1976. Contract W-7405-ENG-48. 115p. Dep. NTIS $5.50. 

The Safety Analysis Report for Packaging demonstrates that 
the neutron shipping cask can safely transport, in solid or powder 
form, all isotopes of uranium, plutonium, americium, curium, 
berkelium, californium, einsteinium, and fermium. The shipping 
cask and its contents are described. It also evaluates transport con- 
ditions, structural parameters (e.g., load resistance, re and 
impact effects, lifting and tiedown devices), and shielding. Finally, 
it discusses compliance with Chapter 0529 of the Energy Research 
and Development Administration Manual. 


LASERS 


REFER ALSO TO CITATION(S) 9327, 9332, 10545, 10579, 
11512, 11516, 11873, 12102 


10710 (AD-A—019207) Liquid and gaseous reactants for ad- 
vanced chemical lasers. Final report 1 Jul 1974—28 Feb 1975. For- 
man, L.S.; Hon, J.F. | Apr 1975. Contract N60921-74-C-0371. 
225p. (R—9689). NTIS $7.75. 

The results are presented of a program conducted to study 
and demonstrate liquid and gaseous reactants for use in advanced 
DF chemical lasers. Incl within this program was the careful 
screening of numerous potential laser reactants with rankings 
based on predicted roy and handling features; combustion 
tests of six carefully selected attractive advanced reactant com- 
binations; a omiiae of numerous advanced cavity fuels, and the 
analytical comparison of four candidate advanced DF chemical 
laser systems. 


10711 (AD—831761) Laser radar development. Progress re- 
= Mar—Aug 1967. Jenney, J.A. 20 Mar 1968. Contract 
000 1 4-66-C-0157. 99p. (ADR—719). NTIS $5.00. 

A range-gated imaging (RGI) laser radar system was con- 
structed and field-tested at the Chesapeake Bay Division of the 
Naval Research Laboratories to evaluate the capability of RGI 
systems to provide extremely high contrast image displays. The 
— employed a ruby laser with | to 3 joules output ener; L® 

Q-switched mode and a TRW image converter camera 


two-stage image intensifier receiver. The field tests indicated that 
the RGI concept provides extremely high contrast images of dif- 


fuse targets in a sea back nd, under no-whitecap conditions, 
and that cooperative targets can provide high contrast images even 
with whitecaps or a land back; nd. The very short exposure 
times inherent with a Q-switc laser did reduce both the resolu- 
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tion and sensitivity of the imaging receiver; however, the amount 
of degradation does not limit application of RGI systems. An 
experimental program is being directed toward developing a high 
average power, pulsed, solid-state laser suitable for radar 
systems. a, ——— x. a Nd:YAG rods and 
some prototype leve nt nm accomplished. 
efficiencies greater than 76 ton obtained using cond Nd: VAG ha 
breadboard tests. In addition, studies were made on excited-state 
saturable absorber Q-switch materials. Rose bengal dye in particu- 
lar was examined because it has exhibited Q-switch action with 
Nd: doped glass lasers. (Author) (GRA) 


10712 (AD—831798) Laser radar development. Progress re- 
port Sep 1967—Mar 1968. Jenney, J.A. 20 Mar 1968. Contract 
N00014-66-C-0157. 88p. (ADR—724). NTIS $5.00. 

The high average power, pulsed solid state laser develop- 
ment continued with the testing of a RGI prototype head using a 
1/2 in. x 4 in. cord Nd:YAG rod. This head exhibited a reduction 
in slope efficiency, from the breadboard results, similar to the 3/4 
in. YAG experiments. Tests indicate that the reduced slope effi- 
ciency is due to operating the poor optical quality material in a 
polarized configuration. A cooling experiment with cored and solid 
Nd:glass rods confirmed that coring a laser rod improves its power 
handling capability. The RGI prototype laser head was operated at 
nearly 4 kw input with no significant difficulty. The maximum ob- 
served output in the Q-switched mode was 400 millijoules and the 
maximum pulse repetition rate achieved was 20 PPS. It was found 
that the absorption cross-section of the excited state of rose bengal 
dye is too small to permit Q-switching with ND:YAG lasers; how- 
ever, it does Q-switch Nd:glass because of the smaller gain of Nd 
in glass as compared to YAG. Several schemes for suppressing 
whitecap backgrounds in laser radar images were examined 
through studies of high contrast photographs of the sea. The sim- 
ple schemes all proved inadequate and the more sophisticated 
methods were beyond the scope of the present contrast. Analytical 
efforts were directed toward several potential applications of laser 
radars to military problems. Included were studies of airborne 
rescue in Southeast Asia, a triple-function laser radar for aircraft 
carriers, and submarine periscope detection. 


10713 (AD—841426) Laser radar development. Progress re- 
port Mar—Aug 1968. | Sep 1968. Contract N00014-66-C-0157. 
Sop. (ADR—731). NTIS $4.00. 

Several Q-switching experiments were conducted with the 
cored Nd:YAG. The 0.5- by 4-inch cored YAG rod was operated 
Q-switched at repetition rates up to 25 pps, with energy outputs of 
200 to 300 millijoules per pulse. The head is capable of higher 
repetition rates, but the present energy storage system is not. The 
Q-switched operation is still limited by the short operating life of 
the Kodak saturable-filter dyes, even though we were able to ex- 
tend the lifetime by a factor of 10 with better UV shielding. A 
brief examination of the major factors that determine the degrada- 
tion by ai ric turbulence of the performance of a laser a 
is presented. Also the design and construction of a second 
tion RGI system capable of illuminating and imaging a diffusely 
reflecting object in a water back nd at one mile with at- 
mosphere-limited resolution is considered. 


10714 (AD—909365) Space laser design. Final technical re- 
port, Mar—Dec 1972. Peterson, J.E.; Yates, E. (Lockheed Missiles 
and Space Co., Palo Alto, Calif. (USA). Lockheed Palo Alto 
Research Lab. ). Mar 1973. Contract F33615-72-C-1960. 96p. 
(LMSC—D3 15647). NTIS $5.00. 

Distribution Limitation now Removed. 

The results of a program to design and develop a high-effi- 
ciency CW ND:YAG laser which has space-applicable thermal pro- 
perties are described. The laser is being developed for use in Phe 
405B laser communications system. A laser was constructed that 
incorporated radiation cooling of the CW potassium-rubidium-arc 
eae lamp and direct-conduction cooling of the laser rod. The rod 

red to a slotted composite metal wedge heat sink for 
elite residual stress and greatest uniformity of thermal 
gradients. An optical pumping cavity was developed, using a pyrex 
sphere coated with a multilayer dielectric cold mirror. This trans- 
mits or absorbs unwanted lamp radiation while efficiently imaging 
pump band radiation in the laser rod. 


10715 ee) 0.85 micron solid-state laser material 
evaluation. aul report, No. 1, 5 Jun—S Dec 1972. Chicklis, 
E.P.; Folweiler, R.C.; Naiman, C.S.; Linz, A. (Sanders Associates, 
Inc., Nashua, N.H. (USA)). Apr ‘1973. Contract F33615-72-C- 
2065. 79p. NTIS $5.00. 

Prepared in cooperation with Massachusetts Inst. of Tech., 
Cambridge. Dept. of Electrical Engineering. Distribution Limita- 
tion now Removed. 

Crystals of LiYF* doped with Er, Er-Tm, and Er-Pr have 
been grown by the top-seeded solution technique in an atmosphere 
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of highly purified helium. The technology developed os ager the 
synthesis of highly purified low oxide content fluoride starting 
materials (feed) and provides growth under conditions of very low 
recontamination of high-quality single crystals. Purification is ac- 
complished by hydrofluorination at elevated temperatures of com- 
mercial rare-earth fluorides, zone-refining of either REF* or 
LiREF4 compounds, and crystallization-purification by Czochralski 
growth. (GRA) 


10716 (AD—910511) 3-5 micron chemical laser. Final report. 
Mastrup, F.N.; Bobitch, H.M.; Holleman, G.W. (TRW Systems 
onan Redondo Beach, Calif. (USA)). May 1973. Contract 
F33615-72-C-1007. 78p. NTIS $5.00. 

Distribution Limitation now Removed. 

A cw, combustion-driven DF chemical laser has been 
operated utilizing both the F/D? and F/DBR chemical pumping 
reactions. Using identical hardware in a 3-CM, single-path-gain- 
length cavity with entrainment shields, both reactions yielded 
similar power outputs of approximately 8 watts for nominal ‘flow 
conditions. When the entrainment shields were removed. The F/D? 
laser produced a maximum of 38 watts of increased flow rates. An 
outcoupled power of 35 watts was obtained when operating 
without diluent. High level DF-pumping from the F/DBR reaction 
has been successfully demonstrated extending the DF-lasing 
wavelength coverage up to 4.13 micrometers. 


10717 (AD—911533) Comparative performance of hollow- 
cathode and axial plasma helium-neon lasers. Final report 15 Dec 
1971—15 Dec 1972. Heard, H.G.; Palmer, A.J. Mar 1973. Con- 
tract F33615-72-C-1323. 94p. (IS-R—73/03). NTIS $5.00. 

Distribution Limitation now Removed. 

A 12 month investigation of the comparative performance 
characteristics of slotted hollow-cathode and axial plasma (positive 
column) 6328A He-Ne lasers is reported. The program included 
the evaluation of parameters that control power performance and 
culminated in the construction of a TEM mode power-optimized 
slotted hollow-cathode laser. 


10718 (AD—913838) Long life krypton arc lamp for pumping 
Nd: YAG lasers. Final report 15 Apr 1971—15 Jul 1972. Grasis, 
M.E.; Reed, L. Aug 1973. Contract F33615-71-C-1645. 109p. (R- 
ILC—72-35). NTIS $5.50. 

Distribution Limitation now Removed. Prepared in coopera- 
tion with GTE Sylvania, Inc., Mountain View, Calif. 

The objective of this program was to develop a CW krypton 
arc lamp with which to pump a 6 mm x 50 mm Nd:YAG laser rod 
to 100 watts laser output, at approximately 3% efficiency, for 500 
hours of operation. Three types of quartz envelope lamps having 
internal water cooled anodes were designed and tested. 


10719 (AD—915320) Experimental investigation of CO and 
CO, laser action by organic molecule oxidation. Final report, Jun 
1971—Aug 1973. Barry, J.D.; Brandelik, J.E.; Boney, W.E. Ill. 
(Air Force Avionics Lab., Wright-Patterson AFB, Ohio (USA)). 
Nov 1973. 25p. (AFAL-TR—73-295). NTIS $3.50. 

Distribution Limitation now Removed. 

CO and CO, laser action has been achieved by organic 
molecule electrochemical oxidation in a directly excited, subsoni- 
cally flowing, cw gas laser. The laser spectrum shifts from 5 
micrometers due to CO to 10.6 micrometers due to CO, as the 
cooling temperature is increased from 77°K to -40°C. Both CO and 
CO? are reaction products formed by the electrochemical oxida- 
tion of CH,, C;H,, C,N,, C,H, and HCHO. (GRA) 


10720 (AD—915701) Brassboard laser transmitter. Final 
technical report 25 1972—24 Jul 1973. Reynolds, R.S. Jul 
1973. Contract F33615-73-C-1140. 120p. NTIS $5.50. 

Distribution Limitation now Removed. 

The efforts on a 10 month program are described whose ob- 
jective was the design, development and delivery of a mode-locked 
internally frequency doubled Nd:YAG laser operating at 500 MHz 
PRF with an average output power of 250 MW at 0.53 microme- 
ters or 1.0W at 1.06 micrometers (TEM (sub 00) mode) with a 
pulse width of less than 300 PS (measured at 10% amplitude 
points). The approach utilized a 4 mm bore diameter, protected 
end seal potassium-rubidium (K-Rb) lamp as a pump source in a 
cold mirror pump cavity conductively cooled with heat pipes. A 
three mirror L shaped resonator was used to allow efficient 
coherent combination of the two green beams generated in a 5 
mm cube barium-sodium-niobate (BSN) crystal. 


10721 (AD-A—017011) Study of new chemical laser 

Semiannual technical report No. 3, 8 Feb—8 Aug 1975. Eckstrom, 
D.J.; Edelstein, S.A.; Huestis, D.L.; Perry, B.E.; Benson, S.W. 
(Stanford Research Inst., Menlo Park, Calif. (USA)). Sep 1975. 
oo DAAHO1-74-C-0524,. 70p. (SRI-MP—75-44). NTIS 
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Experimental and analytical studies aimed at development 
of visible chemical lasers are reported. It was found that Ba atoms 
quench BaO] with a gas-kinetic rate. This quenching will be a seri- 
ous loss mechanism in a steady-state flame at conditions of laser 
threshold. Metal atom quenching appears to give statistical dis- 
tributions of Ba] states. Modeling studies show that a steady-state 
electronic population inversion is unlikely even without quenching 
processes because of vibrational relaxation in the ground elec- 
tronic state. These results taken together suggest the importance of 
studying premixed, pulsed reactions where both the reactant 
quenching problem and the vibrational relaxation problem may be 
avoided. Numerical solutions of the multiple reaction spherical dif- 
fusion flame problem pertinent to chemiluminescence studies are 
presented and discussed. 


10722 (AD-A—017184) Analysis of the output noise induced 
by acousto-optic cavity dumping of a Nd:YAG laser. Master's thes- 
is. Lemons, M.A. (Air Force Inst. of Tech., Wright-Patterson AFB, 
Ohio (USA). School of Engineering). Mar 1975. 58p. 
(GEO/PH/75—7). NTIS $4.50. 

An experimental study was made on the amount of noise in- 
troduced into the output of an acousto-optic cavity dumped 
Nd:YAG laser. The minimum output intensity pulse increased as 
the cavity dumping percentage increased. This continued up to a 
cavity dumping percentage of 15%. A comparison was made 
between a computer simulation and the experimental data. These 
compared favorably until the dumping percentage exceeded 15%. 
An analysis was made of the effects on the varying output intensi- 
ties on a satellite communication link. The results showed that the 
laser communication link was practical. 


10723 (AD-A—017234) Photodissociation dye laser. Semian- 
nual technical report 1 Apr—30 Sep 1975. Kasdan, A. (Exxon 
Research and Engineering Co., Linden, N.J. (USA). Government 
Research Lab.). Oct 1975. Contract N00014-73-C-0048. 44p. 
NTIS $4.00. 

See also report dated Apr 1975, AD-A008 571. 

The photodissociation dye laser (PDL) program is an effort 
to develop a new class of tunable liquid lasers operating in the visi- 
ble region of the spectrum. In the PDL scheme, laser action is ex- 
pected to occur between an excited electronic state and the 
ground electronic state of radicals produced by the photodissocia- 
tion of specific classes of molecules in solution. This scheme is ex- 
pected to result in several significant advantages over conventional 
dye lasers. 


10724 (AD-A—017272) High-power dye lasers. Final technical 
report 1 Jan 1973—30 Sep 1975. Morey, W.W.; Glenn, W.H.,; Fer-. 
rar, C.M. (United Technologies Research Center, East Hartford, 
Conn. (USA)). 30 Sep 1975. Contract N00014-73-C-0284. 156p. 
(R—75-921617-13). NTIS $6.75. 

See also AD-786232. 

The development of a high average power, flashlamp 
pumped dye laser is discussed. A dye laser was developed with a 
power output of 102 watts at a repetition rate of 250 Hz. This was 
made possible by the development of a vortex stabilized flashlamp 
that can be oeprated at high average power and high repetition 
rate. The properties of the flashlamp are discussed in detail and 
two laser configurations that were tested, a longitudinal dye flow 
laser and a transverse dye flow laser are described. A pulse com- 
pression scheme to obtain a high time resolution with a long laser 
pulse is presented and some preliminary experiments are 
described. 


10725 (AD-A—017330) Chemically atomic laser 
study. Final report Mar 1974—Mar 1975. Blauer, J.A.; Hager, 
G.D.; Tregay, G.W.; Soloman, W.C. (Bell Aerospace Co., Buffalo, 
N.Y. (USA)). Oct 1975. Contract F29601-74-C-0063. 79p. NTIS 
$5.00. 





Experimental data are presented relative to attempts to in- 
duce population inversions within the energy manifolds of various 
atomic species by transfer of vibrational energy from selected 
diatomic molecules. In those cases studied for which HF or DF are 
the energy precursors, very low levels of excitation of the atomic 
species present were observed. This does not seem to be the case 
when H, is the vibrational energy reservoir. Experiment and cur- 
rent computer modeling efforts are ——— and found to be in 
good agreement in those cases for which kinetic data are available. 


10726 (AD-A—017508) ones os Soviet laser ——- 
ment. Number 15, January— a 1974. Hibben, S.G. 
(Informatics, Inc., Rockville, Md. (USA)). 5 Aug 1974. Contract 
F44620-72-C-0053. 106p. NTIS $5.50. 

This is the Soviet Laser Bibliography for the first quarter of 
1974 and is No. 15 in the series on Soviet laser developments. The 
coverage includes basic research on solid state, liquid, gas, and 
chemical lasers; components; nonlinear optics; spectroscopy of 
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laser materials, ultrashort pulse generation; theoretical aspects of 
advanced lasers; and general laser theory. Laser applications are 
listed under communications; computer technology; holography; 
laser-induced chemical reactions; instrumentation and measure- 
ments; ‘beam-target interaction; and plasma generation and diag- 
nostics. 


10727 (AD-A—017598) Integrated optics : fabri- 
cation and testing. Semiannual report 1 Oct 74-31 Mar 75. 
Paviopoulos, T.G.; Albares, D.J. (Naval Electronics Lab. Center, 
San Diego, Calif. (USA)). 1 Sep 1975. 6lp. (NELC/TR—1964). 
NTIS $4.50. 

Integrated optics promises components which will extend 
the bandwidth and/or switching capabilities of fiber optics commu- 
nications and provide very rapid information processing for DoD 
systems. The work on the program that was performed at NELC 
and under contracts administered by NELC was in the areas of 
materials for 1OC substrates and devices, pattern fabrication, 
theoretical analysis, system concepts, and breadboard subsystem 
assembly. This report includes sections on Fabrication Techniques 
for Integrated Optical Circuits, Diode Sources for Optical Commu- 
nications, GaAs-GaAlAs Double-Heterostructure Injection Lasers 
with Distributed Feedback, Experiments with Tapered-Channel 
Waveguides, Fabrication of Low-Loss Optical Waveguides by Post- 
Deposition Microstructure Modification, Fabrication of Tapered 
Waveguides, Testing of University of Washington Tapered 
Waveguides, Interferometric Waveguide Switch/Modulator, and 
Breadboard Subsystem Testing. (GRA) 


10728 (AD-A—017605) Laser window surface finishing and 
coating science. Semiannual technical report No. 1, 2 Dec 1974—2 
jun 1975. Braunstein, M.; Allen, S.D.; Braunstein, A.I.; Giuliano, 
C.R.; Zuccaro, D. (Hu Research Labs., Malibu, Calif. (USA)). 
Jul 1975. Contract F19628-75-C-0135. 67p. NTIS $4.50. 

The work on thorium tetrafluoride film preparation under 
ultrahigh vacuum conditions has produced films having absorption 
index values (K) in the range of 0.0007 to 0.0011. Surface finish- 
ing work for KC! placed emphasis on examination of various liquid 
etchants to determine their compatibility with pitch laps used for 
surface polishing. Work on the development of a modulated light 
ellipsometer with operating capability at 10.6 4m continued. Vari- 
ous feedback control stabilization schemes are described to pro- 
vide stability to the light source and the zinc selenide photoelastic 
modulator used to obtain 10.6 yum operation. Data on the refrac- 
tive index of polycrystalline zinc selenide at 10.6 4m as a function 
of angle are presented. The improvements made to the laser 
damage test facility are described. The range of pulse durations 
has been extended to cover from 0.6 to 6 us and single longitu- 
dinal mode control consisting of a smooth temporal profile has 
been achieved. 


10729 (AD-A—017646) Development of a LASDEC system 
model. Final report 1 Nov 1973—31 Jul 1974. Grojean, R.E. 
(Northeastern Univ., Boston, Mass. (USA)). Sep 1975. 47p. NTIS 
$4.00. 

The effect of pulsed laser excitation on selected dye systems 
was studied to determine the optimum pulse parameters for 
enhancement of fluorescence yield. Luminescence decay under 
continuous laser illumination was also studied by rapid scan spec- 
trophotometry. (GRA) 


10730 (AD-A—017756) Trajectory calculations on the fluorine 
methane chemical laser reaction. Gauss, A. Jr. (Ballistic Research 
Labs., Aberdeen Proving Ground, Md. (USA)). Oct 1975. 54p. 
(BRL— 1836). NTIS $4.50. 

Fluorine atoms react with methane at low collision energies 
according to the chemical-laser reaction; F+CH, to HF(])+CHs. 
At somewhat higher energies (1-1.5 eV) the reaction F+CH4 to 
FCH3+H is possible. The fluorine-methane system is considered in 
this analysis as a three-particle system consisting of a fluorine 
atom, a hydrogen atom, and a methyl radical. The use of a three- 
parameter London-Eyring-Polyanyi-Sato (LEPS) potential, energy 
surface, in conjunction with Monte Carlo trajectory calculations, 
has made it possible to reproduce theoretically the results of 
several experiments and to make a prediction for another. 


10731 (AD-A—017790) Effects of high-power lasers, No. 6 
March—October 1975. Hibben, S.G.; Kourilo, J.; Ness, M.; 
Shresta, B. (Informatics, Inc., Rockville, Md. (USA)). 12 Nov 
1975. Contracts MDA903-76-C-0099;DARPA Order-3097. 83p. 
NTIS $5.00. 

This is the sixth compilation of abstracts of Soviet studies 
on high P ene laser tech , covering material published from 
March through October 1975. Articles are grouped by laser in- 
teraction with metals, dielectrics, semiconductors, miscellaneous 
targets, and laser-plasma intezaction. 
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10732 (AD-A—017849) Rare earth ion-host ~— interac- 
tions. III. rameter of crystal fields. Technical 
port. Leavitt, R.P., Morrison, C.A.; Wortman, D.E. (H 
Diamond Labs., Washington, D.C. (USA)). Jun 1975. 45p. (HDL- 
TR—1673). NTIS $4.00. 

See also report dated Jan 75, AD-AO11 252. 

A systematic roach in selecting solid-state materials that 
offer promise as new lasers with predetermined characteristics is of 
fundamental importance. Reliable predictions of the energy levels 
and transition probabilities of a laser active ion in a given host 
would greatly acilitate this goal. The three-parameter theory of 
crystal fields is used to derive crystal-field parameters for the first 
rare-earth series, lanthanides, in CaWO,. The ters q and eta 
of the theory describe covalent effects in‘ the host lattice; q 
represents the effective oxygen charge, and eta represents the ef- 
fective oxygen-tungsten distance. The third parameter tau 
represents the expansion of the radial 4f wavefunction from its 
Hartree-Fock value. Values of tau are found for the ions Nd(3+), 
Tb(3+), Dy(3+), Ho(3+), Er(3+), and Tm(3+), and are deter- 
mined for the other rare earths by a linear fit. Energy levels and 
ground state g-values are calculated using the derived crystal-field 


parameters. 


10733 (AD-A—017863) 10.6 micron parametric frequenc 
converter. Semiannual technical No. 2, 1 Mar-31 Oct 1975. 
Abrams, R.L.; Asawa, C.K.; Popa, A.E. (Hughes Research Labs., 
Malibu, Calif. (USA)). 30 Nov 1975. Contract N00014-75-C- 
0089. 57p. NTIS $4.50. 

See also report dated Mar 75, AD-A009 112. 

This program represents an effort to demonstrate nonlinear 
mixing induced in a molecular gas by the application of a dc elec- 
tric field. In particular, the molecule NH,D is considered as a 
three-level system interacting simultaneously with applied infrared 
and microwave radiation. A resonant nonlinear interaction occurs 
resulting in the generation of a third frequency. This process is al- 
lowed because of the removal of inversion degeneracy in the gas 
by the applied field. A new, completely enclosed, ridged 
waveguide Stark cell was developed. Single sideband parametric 
conversion at the difference frequency between the incident CO, 
laser radiation and the 4 GHz microwave radiation was accom- 
plished with the modified cell, as predicted. This represents the 
first observation of resonantly-enhanced Stark-induced two-photon 
mixing in a gas. The parametric signal was further examined as a 
function of the Stark voltage, NH,D pressure, the microwave 
frequency and power. The results generally confirm predictions. 


10734 (AD-A—017960) Growth and hardening of alkali ha- 
lides for use in infrared laser windows. Final report 1 May 
1972—31 Jul 1975. Martin, J.J.; Butler, C.T.; Sibley, W.A. 
(Oklahoma State Univ., Stillwater (USA). Dept. of Physics). 31 Jul 
1975. Contract F19628-72-C-0306. S8p. NTIS: $4.50. 

KCI crystals pulled from pretreated melts under an Ti get- 
tered inert atmosphere have been shown to have as low an absorp- 
tion as crystals grown by the RAP Bridgman method. A simple op- 
tical method has been developed to analyze KCl:Eu for Eu con- 
tent. Radiation damage significantly increases the 10.6 um absorp- 
tion of both KCI and NaCl. The absorption increase is caused by 
the F-aggregate centers. This result probably rules out the use of 
radiation strengthened KCI for high power laser window applica- 
tions. The flow stress of KCI:Eu was found to increase linearly with 
Eu content. The flow stresses of KBr(x)Cl(1-x) crystals have the 
same temperature dependence as the flow stress of pure KCl. 


10735 (AD-A—018333) Theoretical investigations of a tunable 
collinear tic filter. Master's thesis. DePriest, C.D. (Air 
Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). School 
of Engineering). Mar 1975. 137p. (GEO/PH/75—1). NTIS $6.00. 
An acousto-optic filter employing collinear interaction of 
light and sound is analyzed. Relations between the photoelastic 
tensor, impermeability tensor, and optic and acoustic waves are ex- 
plored. A method of determining the compatibility of acoustic and 
optic polarizations and crystal orientation is developed and the 
results are tabulated. The equations relating birefringence, and 
acoustic and optic frequencies, as well as those relating acoustic 
wer, crystal length, and wave length, are derived and discussed. 
The bandwidth relations are discussed and bandwidth over the 
visual and near IR spectra is predicted for two specific filters. Use 
of the filter in front of a vidicon to obtain spectral characteristics 
of visible scenes is investigated. Use in conjunction with a laser 
and photomultiplier to illuminate and detect distant objects is con- 
sidered, and computer solutions of maximum object distance are 
given in graphical form. 


10736 (AD-A—018358) Injection lasers for high data rate op- 
tical communications. Volume II. Final report 1 Jan-30 Sep 1975. 
Ladany, I.; Wittke, J.P.; Kressel, H. (RCA Labs., Princeton, N.J. 
(USA)). Oct 1975. Contract N00014-73-C-0335. 87p. 
(PRRL—75-CR-0335). NTIS $5.00. 
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An outline is given of the basic parameters which control 
the operation and life expectancy of cw laser diodes. This includes 
a different approach to the laser design problem than that 
generally used and leads to a modified expression for the threshold 
current density. Results of this analysis are used to develop a cw 
laser structure that combines a low threshold with a low vertical 
beam spread, the latter being essential to the achievement of low 
coupling losses needed in fiber-optic communication systems. 
Other design requirements are reviewed, and electrical and optical 
performance data of lasers developed under this contract are 

nted. Based on extensive experimental measurements, the re- 
iability aspects of cw lasers are discussed. Facet erosion is shown 
to be a major failure mode, and methods are given for limiting the 
influence of this effect. With a suitable coating applied to the 
facet, lasers fabricated during this contract have accumulated 6000 
hours of life without significant output decrease. Similar lasers, 
without facet protection, have accumulated more than 10,000 
hours of operating time with output decreasing gradually, as a con- 
sequence of facet erosion. A laser system has been developed, 
which includes thermal stabilization utilizing thermoelectric coolers 
and fan coooling for heat removal from the hot end of the ther- 
moelectric module. Convection cooling for that purpose has been 
demonstrated to be adequate under less extreme ambients. 


10737 (AD-A—018627) Advanced reactants laser performance 
evaluation. Final report 5 Mar-31 Aug 1975. Ackerman, R.A. 
(TRW Systems Group, Redondo Beach, Calif. (USA)). 18 Dec 
1975. Contract N60921-75-C-0175. 92p. (TRW—28312-6004-RU- 
00). NTIS $5.00. 

The objective of this work was to provide preliminary laser 
performance evaluations for several liquid storable, advanced 
chemical laser reactant systems. Four advanced reactant systems, 
F,/MAPPGAS/He, F,/C,F,/He, F,/C;H,/He and F,/C;H,/N, plus 
one baseline system F,/C,H,/He were evaluated. Lasing powers 
between 5 and 8 kW were obtained for all helium diluent systems 
tested. Significantly lower performance (=3 kW) was obtained 
with nitrogen diluent. It was concluded that all of the reactant 
systems tested in this program would provide acceptable per- 
formance for combustion driven DF chemical lasers. It was recom- 
mended that nitrogen diluent not be used for high pressure nozzles 
except in cases where helium diluent was unacceptable. 


10738 (AD-A—018639) Bibliography of Soviet laser develcp- 
ments, number 20. April—June 1975. Hibben, S.G.; Minkus, C. 
(Informatics, Inc., Rockville, Md. (USA)). 20 Nov 1975. Contract 
MDA903-76-C-0099. 114p. NTIS $5.50. 

See also report dated 22 Sep 1975, AD-AOI5 126. 

This is the Soviet Laser Bibliography for the second quarter 
of 1975 and is No. 20 in the series on Soviet laser developments. 
The coverage includes basic research on solid state, liquid, gas, 
and chemical lasers; components; nonlinear optics; spectroscopy of 
laser materials; ultrashort pulse generation; crystal growing; 
theoretical aspects of advanced lasers; and general laser theory. 
Laser applications are listed under biological effects; communica- 
tions; computer technology; holography; laser-induced chemical 
reactions; instrumentation and measurements; beam-target interac- 
tion; and plasma generation and diagnostics. 


10739 (AD-A—018641) Excimer lasers. Semiannual technical 
report no. 2, 1 Apr-30 Sep 1975. Palmer, A.J. (Hughes Research 
Labs., Malibu, Calif. (USA)). Dec 1975. Contract N00014-75-C- 
0081. 65p. NTIS $4.50. 

See also report dated Jun 75, AD-AOI11 925. 

The primary goals of this program are to identify specific 
operating conditions for achieving laser oscillation on the A to X 
transitions of the diatomic alkali-xenon excimer molecules 
(excimers) and of the diatomic homonuclear alkali molecule 
(dimers) and to demonstrate net laser gain in a laboratory experi- 
ment from at least one of the alkali-xenon systems. (GRA) 


10740 (AD-A—018648) Infrared saturable absorber devices. 
Final report 16 Jun 1973—31 Aug 1975. Schwarz, S.E. (California 
Univ., Berkeley (USA). Electronics Research Lab.). Oct 1975. 
Contract DAHC04-73-C-0026. 6p. NTIS $3.50. 

Gaseous saturable absorbers are studied. These absorbers 
are used for mode-locking of infrared lasers, particularly CO,. 
Nonlinear-optical coefficients and transition moments were mea- 
sured. Detectors for infrared radiation were also studied. 
Mechanisms of point-contact detectors were determined and an- 
tenna patterns of infrared antennas measured. Potentialities of 
novel antenna-coupled IR detectors were explored. 


10741 (AD-A—018741) Macroscopic description 
matter. Annual technical report Aug 1974—Aug 1975. Senitzky, 
ee Inst. of Tech., Haifa). Sep 1975. 32p. NTIS 


of laser-type 
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A formalism is deve , by means of Boson second quan- 
tization theory, which is particularly suitable for the description of 
the cooperative behavior of n-level systems (or the macroscopic 
description of laser-type matter). It is shown that semiclassical 
radiation theory represents the fully classical limit of this formal- 
ism. The theo of ‘quantum beats’ in the spontaneous emission 
from three-level atoms is analyzed, and criteria for the presence of 
beats that differ from those found in the recent literature are ob- 
tained. 


10742 (AD-A—018770) Low-pressure loss cavity for repeti- 
tively pulsed electric-discharge lasers. Final Feinberg, R.M.; 
Lowder, R.S.; a, O.L. (Avco-Everett Research Lab., Everett, 
Mass. (USA)). t 1975. Contract F29601-73-C-0116. 128p. 
NTIS $6.00. 

A low pressure loss cavity is shown experimentally and 
theoretically to be a viable concept for repetitively pulsed electric 
discharge lasers. Proper treatment of the acoustic waves traveling 
upstream as well as downstream has led to high gas mass utiliza- 
tion and high pulse repetition rates. The concept proven on the 
Humdinger Jr. device having an optical cavity of 4 cm by 100 cm 
is shown to be scalable to larger optical cavity volumes. 


10743 (AD-A—019465) Experimental observations of thermal- 

tion using a deformable-mirror . Project 

Primmerman, C.A.; Fouche, D.G. (Massachusetts Inst. of 

Tech., Lexington (USA). Lincoln Lab.). 20 Nov 1975. Contract 
F19628-76-C-0002. 27p. (LTP—30). NTIS $4.00. 

A laboratory experiment has demonstrated the effectiveness 
of compensating for forced-convection-dominated CW thermal 
blooming by using a deformable mirror to add phase corrections to 
the laser beam. In agreement with theoretical predictions, the peak 
focal-plane irradiance has been increased by a factor of 3 under 
severely bloomed conditions. 


10744 (AD-A—019561) Reduction of thermal blooming b 
beam Quarterly report 1 Oct-31 Dec 1973. Smith, 
D.C. (United Aircraft Corp., East Hartford, Conn. (USA)). 11 Jan 
1974. Contract DAABO07-74-C-0028. 26p. (UARL- 
N—921769—1). NTIS $4.00. 

The United Aircraft Research Laboratories are engaged in 
an experimental and theoretical research program to determine the 
optimum beam configuration to minimize the deleterious effects of 
thermal blooming or self-distortion on high power laser beams 
propagating in the atmosphere. During this initial report period ef- 
forts have been largely concentrated on various improvements to 
the UARL nonlinear propagation code and application of the code 
to determine the effect of different initial beam shapes on the ther- 
mal distortion due to a wind. 


10745 (AD-A—019562) Reduction of thermal blooming by 
beam optimization. Quarterly report No. 2, 1 Jan—31 Mar 1974. 
Gebhardt, F.G. (United Aircraft Corp., East Hartford, Conn. 
(USA)). 9 May 1974. Contract DAABO7-74-C-0028. 8p. (UARL- 
N—921769—2). NTIS $3.50. 

The United Aircraft Research Laboratories are engaged in 
an experimental and theoretical research program to determine the 
optimum beam configuration to minimize thermal blooming effects 
on high power laser beams propagating in the atmosphere. This 
research is sponsored by the U. S. Army Electronics Command 
and represents a logical extension of the self-induced thermal 
distortion studies that have been carried out here at UARL during 


.the past three years under the sponsorship of both the Army and 


the Office of Naval Research. During the past quarter progress has 
been made in the following areas: (1) calculations of beam shaping 
effects on thermal blooming; (2) the reciprocity approach to the 
correction of thermal blooming; (3) the analysis of MO phase cor- 
rection for blooming reduction in a GDL MOPA system; and (4) 
the study of thermal blooming effects on multiple pulse or pulse 
train propagation. The results of this work including future 
research plans are discussed. 


10746 (AD-A—019563) Reduction of thermal blooming by 
beam report No. 3, 1 Apr-30 Jun 1974. 
Gebhardt, F.G. (United Aircraft Corp., East Hartford, Conn. 
(USA)). 12 Jul 1974. Contract DAABO7-74-C-0028. 4p. (UARL- 
N—921769—3). NTIS $3.50. 

During the past quarter progress has been made in the fol- 

lowing areas: (1) Deve mt work to improve the pulsed TEA 
laser source for pulse train propagation experiments; and, (2) the 
numerical modeling of the tion through a GDL amplifier to 
investigate the feasibility of MO phase correction of blooming in a 
high power laser system. 
10747 (AD-A—019568) A fluid mechanical light guide. In- 
terim Christiansen, W.H.; Bruckner, A.P. (Washington 
Univ., Seattle (USA). Aerospace Research Lab.). 1975. 38p. NTIS 
$4.00. 
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It is shown that a beam of light can be deflected continu- 
ously through large angles along a curved path using the gas flow 
from a convergent-divergent nozzle sector whose throat lies on the 
arc of a circle. The amount of deflection depends on the included 
angle of the nozzle sector and on the density gradients created by 
the expanding gas flow. For a 360° included angle the i 
ee ee ee es Se ee eae 
‘ew tens of centimeters. Nozzle sectors with included angles of 30 
and 189° are studied both theoretically and experimentally. (GRA) 


10748 (AD-A—019692) Analytical diffusion model computer 
a. Interim Foster, K.L.; Herbelin, J.M. Jan 1976. 
ontract F04701-75-C-0076. 28p. NTIS $4.00. 

The Analytical Diffusion Model (ADM) program has been 
written to predict the performance of continuous wave (cw) HF or 
DF chemical lasers. ADM performs laminar and turbulent calcula- 
tions for slit or axisymmetric nozzles. It is based upon a tempera- 
ture-dependent analytical solution for the premixed case coupled 
with a flame sheet mixing scheme, and can be run under either 
constant pressure or constant density conditions. The ADM pro- 
gram is ideal for tric studies because of its minimal com- 
puter run time and is able to reproduce the results of the numeri- 
cal cw chemical laser programs consistently to within a few per- 
cent. 


10749 (AD-A—019774) Low-loss window materials for chemi- 
cal lasers. Final technical report 9 Jan 1974—9 Nov 1975. Harring- 
ton, J.A. (Alabama Univ., Huntsville (USA). t. of Physics). 
Nov 1975. Contract DAAHO1-74-C-0437. 15p. S $3.50. 

The increasing interest and importance of chemical lasers 
has led to a demand for materials studies at DF and HF chemical 
laser frequencies. The primary objective of this research program 
has been to investigate the optical absorption in a wide variety of 
low loss materials suitable for use as windows on high-powered 
chemical lasers. In order to accomplish this objective, the small 
optical absorption in a number of different state-of-the-art samples 
was measured using DF-HF chemical laser calorimetric techniques. 
These measurements, combined with a correlative study of surface 
absorption, have been compiled in order to bring together in a 
systematic fashion all the absorption data accumulated during the 
contract period. Such a compilation of data enables one to easily 
identify those materials which, up to the present time, hold the 

test promise, in terms of service and reliability, as chemical 
jaser windows. 


(AD-A—020271) Growth and evaluation of crystals of 
four-level laser materials. Final technical report 1 Oct 1968—30 
Apr 1974. Jan 1975. Contract DAAK02-69-C-0047. 62p. NTIS 
$4.50. 

This pr was one of materials development work in 
four-level laser materials, with particular emphasis on obtaining 
room temperature laser action in the 940 nm region, largely with 
Nd(3+) as the activator ion. Initial work was concentrated on 
looking at LiYF,(YLF) as a material with the possibility of more 
efficient 940 nm operation and also with lower gain then YAG for 
Q-switched operation. While the 940 nm operation was not 
achieved, this research led to the use of this host with other ions in 
other programs leading to successful operation of alpha beta 
YLF:Ho (2.06 micrometers), YLF:Er (850 nm), and YLF:Tb (545 
nm). Further work at the Night Vision Laboratory resulted in an 
evaluation of YLF:Nd(3+) as a 1.06 micrometer laser. A 
is described investigating Ba,MgGes,; (BMAG) and 
(BZAG) and various glasses based on these compositions. Studies 
were made of complex germanate t hosts, most particularly 
BaY.Mg:Ges:2 (BAMGAR) and CaY;MgGes:2 (CAMGAR) as 
neodymium laser materials. (GRA) 


10751 (AD-A—020339) Optics research: 1975:1. Semiannual 
report 1 Jan-30 Jun 1975. Rediker, R.H. (Massachusetts Inst. of 
Tech., Lexington (USA). Lincoln Lab.). 7 Nov 1975. Contract 
F19628-73-C-0002,. 53p. NTIS $4.50. 

Oe cee ae ee oe See ee 
Laboratory. topics covered are laser technology and propaga- 
tion and pollution studies. Additional information on the optics 

may be found in the ARPA/STO P. Semiannual 
echnical Summary Reports to the Advanced h Projects 
Agency. (GRA) 


10752 (AD-A—020497) Reduction of thermal blooming by 
beam Final ss 1 Oct 1973—30 Sep 1974. Geb- 
hardt, F.G.; Berger, P.J.; Smith, D.C.; Burdick, B.; Tripodi, R. 
(United Aircraft Corp., East Hartford, Conn. (USA)). Oct 1974. 
Contract DAAB-74-C-0028. 94p. (UARL-N—921769—4). NTIS 
$5.00. 

See also report dated 12 Jul 74, AD-A019563. 

The report examines various techniques for reducing the 
severe thermal distortion effects which represent a serious limita- 
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tion for high r CO, laser beams in the atmosphere. The prin- 
cipal accom subets soparted heen ave id the eotus af (1) loom 
amplitude and phase shaping for reducing cw thermal blooming ef- 
fects, and (2) the investigation of multiple pulse or pulse train 
ion as a means for alleviating the thermal blooming 
m. In Section II the studies of beam optimization for cw 
propagation are discussed. Numerical calculations of the thermal 
blooming were used to investigate (a) the effects of beam am- 
plitude ing, and (b) a reciprocity approach for establishing the 
optimum beam amplitude and phase shape. 


10753 (AD-A—021209) Research in laser processes. Semian- 
nual report, 1 Aug 1975—31 Jan 1976. Phelps, A.V.; Gallagher, 
A.C. (Joint Inst. for Lab. Astrophysics, Boulder, Colo. (USA)). 28 
Feb 1976. Contract N00014-76-C-0123. 17p. NTIS $3.50. 

In order to provide data necessary for predicting the operat- 
ing characteristics of proposed alkali atom-rare gas excimer lasers, 
measurements have been made of the fluorescence tral intensi- 
ty from the NaXe, molecule. At Xe pressures 20 atm, the 
NaXe, fluorescence exceeds the aXe fluorescence for 
wavelengths greater than 720 nm. New techniques have been 
developed for the calculation of the growth of instabilities in laser 
type disc . and for the analyses of measurement of rate coef- 
ficients for the electron excitation of molecules. The collisional 
quenching of Na atoms in the 3 doublet P states has been observed 
and appears to be the result of excitation transfer to Na, 
molecules. 


10754 (AD-A—021214) Bibliography os Soviet laser develop- 

ments, No. 21, July—September 1975. Scientific interim report. 
Hibben, S.G.; Minkus, C. (Informatics, Inc., Rockville, Md. 
(USA)). 15 Jan 1976. Contract MDA903-76-C-0099. I111p. NTIS 
5.50. 


See also AD-A—018639. 

This is the Soviet Laser Bibliography for the third quarter of 
1975 and is No. 21 in the series on Soviet laser developments. The 
coverage includes basic research on solid state, liquid, gas, and 
chemical lasers; components; nonlinear optics; spectroscopy of 
laser materials; ultrashort pulse generation; crystal growing; 
theoretical aspects of advanced lasers; and general laser theory. 
Laser applications are listed under biological effects; communica- 
tions; computer technology; holography; laser-induced chemical 
reactions; instrumentation and measurements; beam-target interac- 
tion; and plasma generation and diagnostics. 


10755 (AD-A—021269) A model for fluorine recombination at 
a metal surfacec. Jumper, EJ. (Air Force Inst. of Tech., Wright- 
Patterson AFB, Ohio (USA). School of Engineering). Dec 1975. 
121p. (DS/ME/75—2). NTIS $5.50. 

Thesis. - 


A steady state model for fluorine atom recombination for 
temperatures less than 800 K on a metal catalytic surface was 
developed based on the Rideal heterogeneous reaction mechanism. 
The model is comprised of three distinct process: (1) the bonding 
process of gas-phase fluorine atoms to the metal surface, (2) the 
collision and subsequent recombination process of gas-phase atoms 
and surface-bonded fluorine atoms and (3) the rate process at 
which the bonding and recombination take place considering the 
surface coverage. The model was compared with actual fluorine 
recombination data taken for a nickel tube in which a gas mixture 
of atomic fluorine, molecular fluorine, and argon flowed. The 
results of this comparison validated the model and extended the 
verification of the Rideal mechanism for hete neous recom- 
bination. Computations using the wall recombination model were 
made for a two-dimensional slit nozzle of the type used in fluorine 
chemical lasers, using a two-dimensional chemically reacting 
laminar boundary layer computer code. (GRA) 


10756 (AD-A—022009) Self-heated heat-pipe copper vapor 
laser. Walter, W.T. Jun 1973. Contract N00014-67-A-0438-0015. 
18p. NTIS $3.50. 

Proposal presented to the NRL Blue-Green Laser Technolo- 
gy Review on 26 Jun 1973. 

A copper vapor laser (CVL) is demonstrated which can ful- 
fill the Navy’s requirements for a blue-green laser with SmJ of 
energy per pulse, a 5 to 30 nsec pulse width and a 400 to 3000/sec 
pulse repetition rate. 


(AD-A—022043) Stimulated soft x-ray emission in the 

of 40 angstroms to 140 angstroms from laser excited media. 

Forsyth, J.; Lubin, M. (Rochester Univ., N.Y. 

(USA). Lab. for Laser Energetics). 1975. Contracts NO0014-67-A- 
0398-0017;N000 1 4-72-C-0046. 43p. NTIS $4.00. 

The early phases of a study of processes in a laser produced 
plasma which it is hoped will lead to the development of a soft x- 
ray laser are described. The x-ray spectrum from a plasma of 
highly ionized aluminum protiened by a focussed pulse of light 
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from a large Nd(**):glass laser was examined. The focussed inten- 
sity reaches ew 10 to the 14th power watts/sq cm in the 
experiments. Estimates of the plasma temperature, density, and 
degree of ionization are made. These estimates agree well with the 
results of a computer simulation. Moreover, the computer simula- 
tion predicts an emission line spectrum which agrees well in detail 
with the experimental observations. To date the experimental con- 
ditions (e.g., laser pulse power, ar composition, prepulse tim- 
ing) have not been varied sufficiently to adequately test the com- 
puter model. During the present reporting period, the authors have 
also constructed a special focusing system which will allow them to 
produce a laser-heated plasma in the form of a narrow line. 


10758 (AD-A—022564). —_ Investigation of ultraviolet 
photoionization sustained discharge for gas lasers. Semiannual 
technical report No. 6, 1 Jul—31 Dec 1975. Lind, R.C. (Hughes 
Research Labs., Malibu, Calif. (USA)). Mar 1976. Contract 
N00014-73-C-0287. 102p. NTIS $5.50. 

See also report dated Aug 1974, AD-A—002462. 

An attempt was made to investigate and improve ultraviolet 
(uv) photoionization plasma conditioning techniques, to perform 
the demonstration of a uv sustained electrical discharge at- 
mospheric pressure CO, laser, and to establish scalability limits. In- 
itially, fundamental experiments employing small scale discharge 
volumes established that in excess of 200 J/l-atm could be input to 
1 atm CO, laser mixture by the uv photoionization of an added 
low ionization potential organic molecule. These and additional ex- 
periments led to conjectures for mixture mean-free paths for cer- 
tain critical CO,, N,, He tri-n-propylamine mixture ratios on the 
order of 8 cm. Power extraction and small signal gain measure- 
ments were undertaken. The limits of scalability of the uv 
sustained plasma conditioning technique are being addressed. A 
scaling model for the uv-sustained laser has been developed. Using 
the model, predictions of the characteristics of a high average 
power uv-sustained laser have been made. 


10759 (AD-A—022567) Low-temperature deuterium fluoride 
vibrational energy transfer kinetics. Final report Jul 1973—Jun 
1974. Hancock, J.K.; Saunders, A.W. Jr; Green, W.H. (Naval 
Research Lab., Washington, D.C. (USA)). Mar 1976. 77p. (NRL- 
MR—3224). NTIS $4.50. 

Sponsored in part by Army Missile Command, Redstone Ar- 
senal, Ala. 

The development of high-energy DF chemical lasers at 
operational temperatures below 300 K has prompted the need for 
detailed kinetic studies of DF in this low-temperature regime. The 
investigation of DF relaxation measurements are reported at low 
temperatures using the laser excited vibrational fluorescence 
technique. The authors have extensively studied the DF(v=1 ) self- 
relaxation rate and the HF(v=1) quenching rate by DF at: 198, 
209, 232, 264 and 296 K. In addition to the above measurements, 
upper limits have been established to the DF(v=1) quenching rate 
in the presence of argon at each temperature. 


10760 (AD-A—022596) Metal vapor visible laser kinetics pro- 
gram. Semiannual technical report, Mar—Aug 1975. Trainor, D.; 
Mandl, A.; Hyman, H. (Avco-Everett Research Lab., Everett, 
Mass. (USA)). Feb 1976. Contract N00014-75-C-0061. 97p. NTIS 
$5.00. 

The objective of this program is to investigate experimen- 
tally and theoretically the important kinetic rate processes per- 
tinent to the development of a high power visible laser. (GRA) 


10761 (AD-A—022684) Laser window surface finishing and 
coating science. Semiannual technical report No. 2, 2 Jun—2 Dec 
1975. Braunnstein, M.; Allen, S.D.; Braunstein, A.I.; Giuliano, 
C.R.; Rudisill, J.E. (Hughes Research Labs., Malibu, Calif. 
(USA)). Jan 1976. Contract F19628-75-C-0135. 41p. NTIS $4.00. 
The objectives and the progress achieved in a program to 

study the surface finishing and coating of laser windows for high 
energy laser applications in the 10.6 micrometers 5.3 micrometers 
and 3.8 micrometers wavelength regions are reported. Recent 
chemical-mechanical optical polishing procedures use 1,2- 
propanediol, whose surface etch rate appears to match the rate of 
formation of damaged surface layers produced during polishing. 
Polycrystalline windows approximately 5 cm in diameter and | cm 
thick have been polished flat to 1/4 fringe in the visible with faces 
parallel to 2 arc sec, total optical absorption loss at 10.6 microme- 
ters of 0.0007 for a 1 cm thick piece was measured after polishing. 
Recent coating efforts have placed emphasis on the use of three 
layer antireflection coatings produced in ultrahigh vacuum in an 
attempt to remove the absorption limitation of {0.1% per surface 
for the two layer coatings produced previously which have 
revented the achievement of a program goal of A0.1% coating 

Oss per surface at 10.6 micrometers. With the new three layer 
coating designs it was possible to achieve coating absorption losses 
as low as 0.05% per surface for ZnSe/ThF ,/2nSe designs. The 
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rather high values of absorption index (K=.003) for ThF, films 
used at 10.6 micrometers can now be incorporated in our new 
designs and we can still achieve coatings with less than 0.1% ab- 
sorption losses. 


10762 (AD-A—023055) ARPA/NRL x-ray laser program: 
semiannual technical report to Defense Advanced Research Projects 
Agency. Interim semiannual technical report 1 Jul—31 Dec 1975. 
(Naval Research Lab., Washington, D.C. (USA)). Mar 1975. 
286p. (NRL-MR—3241). NTIS $9.25. 

The ARPA/NRL x-ray laser program is concerned with 
demonstrating gain in the soft x-ray region. The program is jointly 
supported by ARPA and NRL. The pi mn include electron- 
collisional pumping of ions, resonant charge transfer pumping, op- 
tical parametric mixing to short wavelengths, traveling wave e- 
beam and discharge pumping, and analysis and numerical model- 
ing. The progress made during the first half of FY-76 is reported. 
(GRA) 


10763 (AD-A—023070) Miniature molecular frequency 
source. Final report 15 Nov 1972—15 Aug 1974. Gallagher, J.J. 
(Georgia Inst. of Tech., Atlanta (USA). Engineering Experiment 
Station). Feb 1976. Contract DAABO7-73-C-0065. 60p. NTIS 
$4.50. 

An investigation has been performed to determine the 
characteristics of a miniature stabilized CO* laser. The investiga- 
tion included studies of miniature CO®* lasers, external frequency 
modulators, and room temperature 4.3 micrometers detectors. 
Lamb dip observations in the 4.3 micrometers fluorescence of CO? 
have been detected with a 77 InSb detector employing both inter- 
nal and external fluorescence cells. A small molecular frequency 
source has been assembled. The critical design parameters for 
miniature molecular sources are discussed. Small normal mode 
carbon dioxide lasers (both water cooled and room temperature ) 
have been constructed with resonator lengths of 6 inches and effi- 
ciencies in the range of 7.5 to 10%. (GRA) 


10764 (AD-A—023129) Laser physics and laser techniques. 
Final scientific report 1 Apr 1971—31 Dec 1975. Siegman, A.E. 
Feb 1976. Contract F44620-71-C-0053. 10p. (GL—2533). NTIS 
$3.50. 

During the overall period of this contract research on laser 
physics and laser technique was carried out in the areas of laser 
mode locking and the generation of ultrashort pulses, dye laser 
pulses, hollow-cathode gas lasers, and optically pumped gas lasers. 
These results are documented in a comprehensive bibliography of 
14 scientific journal publications. The first visible optically pumped 
molecular vapor-phase laser was operated. Rotational relaxation 
and triplet state effects in dye lasers were studied. An 
‘antiresonant ring’ interferometer for laser mode locking and cavi- 
ty dumping was invented. The transient build up of mode locking 
in simultaneously Q-switched and mode-locked lasers was analysed 
and experimentally confirmed. During the final year of the pro- 
gram significant advances were made in the optically pumped 
546.1 mm mercury laser. Sealed-off laser tubes that should have 
long shelf and operating life were developed. Operation using dc- 
excited field-replaceable discharge lamps was obtained. This laser 
appears very promising as a general purpose low-power green laser 
source, as a potential visible wavelength standard, and as a laser 
medium for ring gyroscope applications. 


10765 (AD-A—023362) Continuing studies in the design of a 
monoreagent chemical laser system employing nitrosyl cyanide. 
Flynn, P.H. (Air Force Inst. of Tech., Wright-Patterson AFB, Ohio 
(USA). School of Engineering), Dec 1975. 70p. 
(GEP/CH/75D—1). NTIS $4.50. 

Thesis. 

The reaction kinetics for the decomposition of nitrosyl cya- 
nide (NCNO) were investigated in a shock tube by means of in- 
frared emission analysis in an attempt to determine the rate con- 
stants associated with the proposed unimolecular reaction. Nitrosyl 
cyanide was diluted to 0.4% in argon so that the unimolecular 
decomposition pathway could be studied independently of other 
decomposition reactions. The temperature range of the study was 
1420 to 1730K with the total pressure varying from | to 2 atm. 
Kinetic measurements were made by following the decay of emis- 
sion of the upsilon 1 fundamental at 4.87 mu, upsilon 2 at 6.70 
mu, and upsilon 3 at 12.02 mu. The reaction was shown to follow 
the unimolecular (free radical) pathway. The unimolecular rate 
constants for the Hinshelwood-Lindemann mechanism wer ob- 
tained from the emission-decay data and were converted into 
second order rate constants. The Arrhenius energy of activation is 
28,992 plus or minus 2730 cal/mole. Theoretical calculations 
based on the RRKM and Slater integrals were completed by nu- 
merical computer analysis. The RRKM results were in excellent 
agreement with experimental data while the Slater results were not 
in agreement. This finding suggests that under the reported condi- 
tions, vibrational equilibrium is maintained during reaction. 
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10766 (AD-A—023787) Efficient HCL chemical 
laser. Semiannual report No. 2, 15 Jan—15 Jul 1975. Nelson, L.Y.; 
Byron, S.R. (Mathematical Sciences Northwest, Inc., Bellevue, 
Wash. (USA)). 15 Nov 1975. Contract N00014-75-C-0052. 43p. 
(MSNW—75-131-2). NTIS $4.00. 

See also report dated 15 Apr 75, AD-A016 611. 

Further improvements in eeniaal efficiency have been ob- 
tained in the Hel chemical laser using a higher current cold 
cathode electron gun. HCI laser energies of 1.2 J/l-atm at 4 per- 
cent electrical efficiency were achieved. There is a strong indica- 
tion that shorter pulse durations would be desirable and modifica- 
tions to the apparatus are currently underway to produce shorter 
pulse, higher current operation. The HCl laser energy increased 
four fold when discharge excitation was added to the electron 
beam excitation. It has not yet been possible to identify the 
mechanism responsible for the increased laser output associated 
with discharge excitation; vibrational excitation of H2, and addi- 
tional atom production are the most likely possibilities. Successful 
operation of the hydrogen diagnostic equipment (Coherent Anti- 
Stokes Raman Scattering spectroscopy) (CARS) has been demon- 
strated and will be applied to explore the role of H2(v) in the 
reaction kinetics. (GRA) 


10767 (AD-A—023959) Photodissociation dye laser. Semian- 
nual technical report, 1 Oct 75—31 Mar 1976. Kasdan, A. (Exxon 
Research and Engineering Co., Linden, N.J. (USA). Government 
Research Lab.). Apr 1976. Contract N00014-73-C-0048. 33p. 
NTIS $4.00. 

The photodissociation dye laser (PDL) program is an effort 
to develop a new class of tunable liquid lasers operating in the visi- 
ble region of the spectrum. In the PDL scheme, laser action is ex- 
pected to occur between an excited electronic state and the 
ground electronic state of radicals produced by the photodissocia- 
tion of specific classes of molecules in solution. This scheme is ex- 
pected to result in several significant advantages over conventional 
dye lasers. 


10768 (AD-A—024107) Efficient chemical production of 
singlet delta oxygen. Interim report, 30 Jun 74—30 Sep 1975. Mc- 
Dermott, W.E.; Viola, J.T. (Frank J. Seiler Research Lab., United 
States Air Force Academy, Colo. (USA)). Dec 1975. 29p. 
(FISRL—76-0005). NTIS $4.00. 

The objective of this study is to develop a chemical method 
for producing singlet delta oxygen in the gas phase and evaluating 
the singlet delta oxygen-I transfer chemical laser. A number of 
preliminary screening experiments were performed to identify the 
best method of production of singlet delta oxygen. The reaction 
system which produced the largest total yield of excited oxygen 
was found to be the Cl*?-H*O*/NaOH heterogeneous reaction 
system. The liquid phase was coated on a large surface area glass 
substrate. As Cl* is a potential deactivant of atomic iodine, the 
reactor design must allow for complete reaction of the gaseous 
chlorine. This implies that-the sticking coefficient of the Cl? must 
be significantly greater than the deactivation probability of the 
singlet delta oxygen with the substrate material. The sticking coef- 
ficient was measured by following the drop in pressure as Cl? ab- 
sorbed on a coated surface. This pressure drop was observed using 
a recording mercury manometer developed for this study. The 
sticking probability of Cl? on the substrate material was found to 
be | in every 3 collisions as opposed to a deactivation probability 
for singlet delta oxygen of | in every 100000 collisions. A prelimi- 

run of a model reaction system was found to produce a 
singlet oxygen fraction greater than that observed in a microwave 
discharge. The total oxygen pressure was on the order of 0.2 torr. 
(GRA) 


10769 (AD-A—024157) Light shutter for laser applications. 
instrumentation lliff, R.L. 17 Mar 1976. 13p. (AFGL- 


I 

TR—76-0059; AFGL-IP—247). NTIS $3.50. 
A novel light shutter for pulse c 

pulse selection is described. The approach is based on timing 

delays derived from cable length differences and light propagation 

time. 


ping or mode-locked 


10770 (AD-A—024332) Review of rate coefficients in the 
H,—F, chemical laser system. Interim Cohen, N.; Bott, J.F. 
15 Apr 1976. Contract F04701-75-C-0076. 106p. NTIS $5.50. 
Theoretical models have been designed for computer calcu- 
lations of the bahavior and performance of HF chemical lasers, 
both pulsed and continuous. In order to perform such calculations, 
the rate coefficients of the various chemical reactions and energy 
transfer processes that occur must be known, or at least estimated. 
To this end, the Chemical Kinetics Department has attempted to 
maintain an up-to-date compilation of the rate coefficients that 
reflects the best current information available from published and 
unpublished theoretical and experimental work. When direct infor- 
mation has not been available, theoretical techniques for estimat- 
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ing rate coefficients based on various a priori principles or esti- 
mates based on comparison with related reactions with known rate 
coefficients are applied. 


10771 (AD-A—024442) Laser cartridge concept <r 
study. Final report 9 May 1974—15 Nov 1975. Wisnieff, R.; 


oy D. Apr 1976. Contract DAABO7-74-C-0376. 46p. NTIS 
4.00. 

A laser cartridge has been developed which incorporates a 
Nd:YAG laser rod, passive Q-switch and resonator mirror into an 
integral bonded assembly. The laser rod is 3 millimeters diameter 
and 15 or 16 millimeters long. Output energy is over 0.5 millijoule 
when pumped with | joule into a xenon flash lamp. The key ele- 
ments of the program were: development of a total process for 
manufacturing nickel-complex dyed polymethylmethacrylate 
(PMMA) with accurate control of optical density in a high purity 
damage resistant material; selection of an optical adhesive with 
necessary dimensional stability and strength while bonding materi- 
als with widely different temperature expansion coefficients; the 
development of alignment and assembly procedures for con- 
sistently obtaining good laser cartridges. The program has demon- 
strated the feasibility and applicability of the ECOM laser cartridge 
concept. 


10772 (AD-A—024557) Pulsed laser ranging techniques at 
1.06 and 10.6 micrometers. Project . Becherer, R.J. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). 19 
Mar 1976. Contract F19628-76-C-0002,. 46p. (TT—8). NTIS 
$4.00. 

Heterodyne and direct detection pulsed laser range finders 
at both 1.06 and 10.6 micrometers are compared. The application 
involves a transmitter/receiver at ground level ranging on un- 
resolved high velocity projectiles which appear a few degrees 
above the horizon at ranges up to 10 km. The analysis includes ef- 
fects of backgrounds, atmospheric turbulence, atmospheric at- 
tenuation and target surface characteristics. Available and pro- 
jected CO2 and Nd:YAG laser power levels are assessed to deter- 
mine expected operating ranges for each system. 


10773 (AD-A—025005) Investigation of electron impact 
processes relevant to visible lasers. Semi-annual report 1 Sep 
1975—29 Feb 1976. Boness, J.W. (Avco-Everett Research Lab., 
Everett, Mass. (USA)). Apr 1976. Contract N00014-75-C-0064. 
19p. NTIS $3.50. 

The program objective is to obtain electron impact cross 
sections relevant to visible lasers of current interest. These mea- 
surements include excitation of the upper and lower laser levels 
from the ground state and also excitation from metastable laser 
levels in order to determine mixing cross sections between the las- 
ing levels. (GRA) 


10774 (AD-A—025268) Experimental studies of a continuous- 
wave HF(DF) confocal unstable resonator. Interim report. Chodzko, 
R.A.; Cross, E.F.; Durran, D.A.; Giedt, R.R.; Kwok, M.A. 3 May 
1976. Contract F04701-75-C-0076. 30p. NTIS $4.00. 

A series of experiments were performed on a continuous- 
wave HF(DF) multiline edge-coupled confocal unstable resonator 
at The Aerospace Corporation MESA facility. Experimental 
techniques were developed to measure remotely (from a 
blockhouse) the output power, the near-field intensity distribution, 
the spatially resolved spectral content of the near field, and the 
far-field power distribution. A new technique in which a variable 
aperture calorimeter absorbing scraper (VACAS) was used for 
measuring the continuous-wave output power from an unstable 
resonator with variable-mode geometry and without the use of an 
output coupling mirror was developed. (GRA) 


10775 (COO—2007-83) Advanced coupling of nuclear reactor- 
gas laser Technical progress report, August 31, 
1975—August 30, 1976. Miley, G.H.; Verdeyen, J.T. (Illinois 
Univ., Urbana (USA)). 1976. Contract E(11-1)-2007. 48p. Dep. 
NTIS $4.00. 

Research was concentrated on evaluation of the population 
mechanism of the Ne—N, DNP laser discovered at the University 
of Illinois, and on the exploration of laser possibilities in He—Hg. 
A simple modeling analysis of a DNP Ne plasma was performed to 
supplement the experimental studies of inversion mechanisms. 
(MAR) 


10776 (COO— 2007-83, pp Al-A25) Recent nuclear pumped 
laser results. Miley, G.H.; Wells, W.E.; Akerman, M.A.; Anderson, 
J.H. 1976. 

In Advanced coupling of nuclear reactor-gas laser systems. 
Technical progress report, August 31, 1975—August 30, 1976. 

Recent direct nuclear pumped laser research at the Univer- 
sity of Illinois has concentrated on experiments with three gas mix- 
tures (Ne—N,, He—Ne—O,, and He—Hg). One mixture has been 
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made to lase and gain has been achieved with the other two. All 
three of these mixtures are discussed with particular attention paid 
to He—Hg. Of interest for DNP work is the 6150 A ion transition 
in Hg*. The upper state of this transition is formed directly, by 
charge transfer by Penning ionization. 


10777 (COO—2007-83, pp B1-BS5) Pumping mechanism for 
the neon-nitrogen nuclear excited laser. Cooper, G.W.; Verdeyen, 
J.T.; Wells, W.E.; Miley, G.H. 1976. 

In Advanced coupling of nuclear reactor-gas laser systems. 
Technical progress report, August 31, 1975—August 30, 1976. 

The neon-nit laser has generated considerable interest 
having been pumped directly by nuclear radiation. Lasing was ob- 
served on two transitions of atomic N, the 3p? P®/sub */,/ yields 3s? 
P/sub 3/,/ (8629.24 A) and the ep? D®/sub *p,/ yields 3s? P/sub */,/ 
(9392.79 A). The Ne-N, system also lases in an afterglow of an 
electrical discharge, which has similar characteristics to a nuclear 
radiation generated plasma. In order to determine the physical 
processes for pumping this laser, a detailed study of the afterglow 
system has been performed. The pumping mechanism has been 
found to be collisional-radiative electron-ion recombination. 
Microwave quenching of both the laser and spontaneous afterglow 
light light shown conclusively that a recomination process directly 
produces a nitrogen atom in either the upper laser level or, more 
likely, in a higher lying energy level which rapidly de-excites to the 
upper laser level. Studies of the temperature dependence of the 
recombination coefficient indicates a collisional-radiative process 
allowing the recombining ion to be tentatively identified as N*. 
Since this process is highly compatible with the reactor produced 
plasma, it is not unreasonable to assume that this recombination 
process is also the pumping mechanism in the nuclear excited case. 


10778 (COO—2810-4) Low-pressure approach to the forma- 
tion and study of exciplex systems. Sanzone, G. 
(Virginia Polytechnic Inst., Blacksburg (USA). Dept. of Chemis- 
try). 23 Aug 1976. Contract E(11-1)-2810. 40p. Dep. NTIS $4.00. 

Continued fundamental studies are proposed on both the 
formation and properties of new materials for high-energy, gas- 
phase lasers. As originally proposed, attention will be focused 
mainly (but not wholly) on systems which have bound excited 
states but unbound ground states. An important class of such ex- 
cimer/exciplex systems has a van der Waals dimer/oligomer as its 
ground state. In the original proposal for this work, a new method 
for the preparation of excimers and exciplexes was presented in 
which van der Waals complexes are formed as intermediates. 
Systems under study include the excited states of dimers, oxides 
and halides of inert gases. 


(COO—4028-1) Sensitization of Nd** laser glass and 
Faraday rotator Bi-monthly progress report No. 1: Myers, 
J.D. (Kigre, Inc., Toledo, Ohio (USA)). 3 Aug 1976. Contract 
E(11-1)-4028. Sp. Dep. NTIS $3.50. 

Seven different fluorophosphate glass compositions were 
doped with cerium and terbium. Initial results indicated that these 
glasses, as they stood, had only a limited ability to dissolve the rare 
earth ions. A series of melt modifications was attempted to im- 
prove the solubility. (MHR) 


10780 (LA—6124-MS(Vol.2)) Very high intensity reaction 
chamber design. II. Stable resonator etalon. Devaney, J.J. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Aug 1976. Contract W- 
7405-Eng-36. 17p. Dep. NTIS $3.50. 

Resonance conditions, optimization, finesse or Q, energy, 
intensity, and the characteristic time of a stable resonator etalon, 
formed of two focusing mirrors, are given. For use as a high-inten- 
sity irradiation device, the etalon mirror surfaces must be figured 
to small fractions of a wavelength. Consequently, practical applica- 
tions with commercial-grade optics seem feasible at this time for 
the larger optical wavelengths only. In principle, for perfect optics 
(zero losses also), this device can infinitely magnify an infinitely 
long laser beam. It also has the advantage of refocusing each 
"‘pass’’ to precisely the same spot. In addition to its limited possi- 
bilities as a high-intensity irradiation device, this etalon resonator 
with its high selectivity and high rejection ratio, may have use as a 
frequency selecting or calibrating device, in common with the 
usual Fabry-Perot etalon, but with the advantage of much higher 
intensities at resonance and at focus. 


10781 (LA—6517-MS) GRASER: a kinetics code for study of 
neutron-pum gamma-ray laser systems. Pettit, J.W.; Baldwin, 
G.C. (Los Alamos Scientific Lab., N.Mex. (USA)). Sep 1976. 
Contract W-7405-ENG-36. 24p. Dep. NTIS $4.00. 

Description, listing, sample plots and operating instructions 
are given of a computer code for the CDC-6600 which calculates 
the time-dependence of populations of isomeric nuclear states and 
the time- and space-dependences of the vector potential of a plane 
wave of recoilless gamma radiation initiated by spontaneous emis- 
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sion and amplified by stimulated emission in a medium of specified 
properties. code is based upon a continuous-function approxi- 
mation of the neutron flux arising from a fast source burst of user- 
specified intensity in an infinite hydrogenous moderator. A variety 
of properties of the nuclear transition and of the medium may be 
specified by the user, including single-resonance and I/v capture 
parameters of the parent isotope; statistical weight factors, isomer 
inversion ratio and lifetimes of the graser levels; and degree of line 
broadening, Debye—Waller factor and nonresonant absorption 
coefficient of the medium. 


10782 (N—75-33386) Waveguide CO, laser = yey m9 
on gas ki fe ger. cera ng 8 9 1 3 
34p" (NASA-TM-X—-70996. X—723-75-249). NTIS $4.00. 

Submitted for Publication. 

Using a simple rate equation approach the gas kinetic and 
discharge properties of waveguide CO, lasers were examined. The 
dependence was calculated of the population inversion and laser 
small signal gain on gas pressure, gas mixture, pumping rate 
(discharge current), tube bore diameter, and wall temperature. At 
higher pressures the gain is optimized by using more helium rich 
mixtures and smaller bore diameters. The dependence of laser tu- 
nability on the gas kinetic properties and cavity losses was deter- 
mined, it was found that for loss cavities the laser tunability may 
substantially exceed the molecular fullwidth at half maximum. The 
more helium rich gas mixtures give greater tunability when cavity 
losses are small and less tunability when cavity losses are large. 
The role of the various gases in the waveguide CO, laser is the 
same as that in conventional devices, by contrast with conventional 
lasers, the waveguide laser transition is homogeneously broadened. 
The dependence of gain on gas pressure and other kinetic and 
discharge properties differs substantially from that predicted by 
scaling results from conventional low pressure lasers. 


10783 (N—76-11420) Studies of discharge mechanisms in high 
pressure gases-applications to high efficiency high power lasers. 
Ph.d. thesis. semiannual report. Cherrington, B.E.; Ver- 
deyen, J.I.; Eden, J.G.; Leslie, S. 1 Nov 1975. Contract NGR-14- 
005-200. 74p. (NASA-CR— 145643). NTIS $4.50. 

By measuring the absorption and emission continua of vari- 
ous states in the cesium/xenon molecule, the collisional rates criti- 
cal in populating the alkali/rare gas excimer levels have been esti- 
mated. Cs atomic states that are weakly optically connected to 
ground have been shown to form excimer levels that are attractive 
as potential dissociation lasers. In particular, the (Cs/7 2S/Xe) 
excited molecule appears promising as a source of high energy 
laser radiation due to its large dissociation energy, stimulated emis- 
sion cross section, and small population inversion densities. Moni- 
toring of the optically pumped Cs, molecular absorption profile in 
the presence of xenon shows a drastic change with increasing 
xenon pressure for the Cs,C band. Dominant absorption at large 
xenon densities is centered around approximately 6380 A as op- 
posed to 6300 A for lower perturber pressure. 


10784 (N—76-11424) Development of improved 

materials for laser systems. Final report. Neilson, G.F.,; Weinberg, 
M.C. 27 Nov 1974. Contracts NAS7-100;JPL-953846. 78p. 
(NASA-CR—145616; R74—120). NTIS $5.00. 

Prepared for JPL. 

Crystallization calculations were performed in order to 
determine the possibility of forming a particular type of laser glass 
with the avoidance of devitrification in an outer space laboratory. 
It was demonstrated that under the homogeneous nucleating condi- 
tions obtainable in a zero gravity laboratory this laser glass may be 
easily quenched to a virtually crystal-free product. Experimental 
evidence is provided that use of this material as a host in a 
neodymium glass laser would result in more than a 10 percent in- 
crease in efficiency when compared to laser glass rods of a similar 
composition currently commercially available. Differential thermal 
analysis, thermal gradient oven, X-ray diffraction, and liquidus 
determination experiments were carried out to determine the 
basics of the crystallization behavior of the glass, and small-angle 
X-ray scattering and splat-cooling experiments were performed in 
order to provide additional evidence for the feasibility of produc- 
ing this laser glass material, crystal free, in an outer space environ- 
ment. (Author) (GRA) 


10785 (N—76-15450) Search for chemical laser action in low 
pressure metal vapor flames. Ph.D. thesis. Zwillenberg, M.L. Sep 
1975. Contracts NGR-31-001-129;NGR-31-001-312. 403p. 
(NASA-CR— 146083; REPT—1214-T). NTIS $11.00. 

Sponsored in Part by NSF. 

Optical emissions were studied from low pressure 
(approximately | torr) dilute diffusion flames of Ca and Mg vapor 
with O,, N,O and mixtures of CCl, and O,. The Ca flames with O, 
and N,O revealed high vibrational excitation of the product CaO 
molecule (up to v = 30). The flames with CCl, revealed extreme 
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nonequilibrium metal atom electronic excitation, up to the metal 
atom ionization limit (6.1 eV for Ca, 7.6 eV for Mg). The metal 
atom excited electronic state populations did not follow a Boltz- 
mann distribution, but the excitation rates (‘pumping rate’) were 
found to obey an eo expression, wi ‘the electronic 
excitation energy playing the role of activation energy and a tem- 
perature of about 5000 K for triplet excited states and 2500 K for 
singlets (vs. approximately 500 K translational temperature). 


10786 (N—76-17382) Geometric study of the support struc- 
ture of the laser reflectors. Project Starlet. Audibert, M.; Gosset, L. 
Feb 1976. Translation of ‘Etude Geometrique de la Structure Por- 
teuse de Reflecteurs Laser. Project Starlet’, Rept. 72- 
CT/SI/EA/Ms Centre Spatial de Toulouse, Div. Satellites, Dept.: 
Etudes and Avant-Projects, Toulouse, 1974 p 1-34. (NASA-TT- 
F—16718). 36p. NTIS $4.00. 

The geometric characteristics and manufacturing process 
are described for a laser reflector consisting of an icosahedron 
covered with cones. 


10787 (NTIS/PS—76/0100) Laser spectroscopy. Volume 1. 
1970—1974 (a y with abstracts). Report for 
1970— 1974. Lehmann, E.; Cavagnaro, D. (National Technical In- 
—_ Service, Springfield, Va. (USA)). Feb 1976. 131p. NTIS 

See also NTIS/PS-76/0101. 

This two volume study contains over six years of research 
on laser spectroscopy. Most of the studies involve infrared and 
visible spectroscopy, although reports on laser photofragment spec- 
troscopy and laser microwave spectroscopy are included. Also 
covered are spectrometer design, chemical analytical techniques, 
and spectra. Raman spectroscopy is excluded since it is covered in 
a separate Published Search, NTIS/PS-76/0099, Laser Raman 
Spectroscopy. (This updated bibliography contains 126 abstracts. 


10788 (NTIS/PS—76/0101) Laser - Volume 2. 
1975—1976 (a bibliography with abstracts). Report for 1975-Feb 
1976. Cavagnaro, D. (National Technical Information Service, 
Springfield, Va. (USA)). Feb 1976. 128p. NTIS $25.00. 
Supersedes NTIS/PS-75/159. See also NTIS/PS-76/0100. 
This two volume study contains research on laser spec- 
troscopy. Most of the studies involve infrared and visible spec- 
troscopy, although reports on laser photofragment spec 
and laser microwave spectroscopy are included. Also covered are 
spectrometer design, chemical analytical techniques, and spectra. 
(This updated bibliography contains 123 abstracts, all of which are 
new entries to the previous edition. ) 


10789 (NTIS/PS—76/0383) Radiation damage 

als (a bibliography with abstracts). Report for 1964-Apr 1976. 
Smith, M.F. (National Technical Information Service, Springfield, 
Va. (USA)). May 1976. 183p. NTIS $25.00. 

Supersedes NTIS/PS-75/399, and COM-73-11713. 

Laser beam damage to laser materials such as optical glass, 
glass fibers, alkali metal halides, mirrors, optical coatings, infrared 
—— i dielectrics, semiconductors and matrix materials 
is studied. ) 


10790 (PB—246057) Theory of high-subsonic-flow CO electric 
discharge lasers. Final technical report Feb 1974—Jul 1975. Smith, 
N.S.; Hassan, H.A. (North Carolina State Univ., Raleigh (USA). 
Dept. of Mechanical and Aerospace Engineering). Jul 1975. 118p. 
(NCSU-MAE-TR—75-1). NTIS $5.50. 

A self-consistent model for high subsonic flow electric 
discharge CO laser systems with coincident optical and flow axes is 
presented. The model employed here couples the kinetics of the 
electrons and heavy particles with the optical and fluid dynamic 
processes in the laser system. The resulting integro-differential 
system of equations governing this multi-level system is solved by 
an exact numerical scheme. The effects of composition, total mass 
flow rate, inlet temperature and pressure, mirror reflectivity and 
input power on the maximum average small si gain coeffi- 
cients, the intensities and the efficiency are examined. The results 
indicate that for a given input power and N2 fraction, the efficien- 
cy increases by reducing the inlet temperature and increasing the 
velocity and/or the fraction of CO. Moreover, transitions on the 
lower vibrational bands can be obtained at the expense of lower 
efficiencies by reducing the CO fraction. (GRA) 


10791 (PB—248521) Stabilized lasers and applications. Final 
report. Evenson, K.M.; Petersen, F.R. (National Bureau of Stan- 
dards, Boulder, Colo. (USA)). 1975. 70p. (CONF-730712—2). 
Pub. in Proceedings of Physics of Quantum Electronics Summer 
School, Crystal Mountain, Wash., 8-20 Jul 73, p367-536 1975. 

From TJE physics of quantum electronics conference; 
crystal mountain, Washington, USA (9 Jul 1973). 
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_ Three papers are reproduced which summaries some appli- 
cations and uses of highly stabilized lasers and applications. Laser 
pe age measurements, the’ speed of light, a redefinition of the 
meter, ultrahigh resolution saturated absorption spect , the 
design and operation of a methane absorption stabilized” laser 
strainmeter are all discussed. 


10792 (PB—252186) Laser induced damage in 

als: 1975. Proceedings of a symposium (7th) by National 
Bureau of American Society for Testing and Materials, 
Office of Naval Research and Energy Research and Development 
Administration, held at National Bureau of Standards, Boulder, 
Colo. on July 29-31, 1975. Annual report (final). Glass, A.J.; 
Guenther, A.H. (National Bureau of Standards, Boulder, Colo. 
(USA)). Apr 1976. 440p. (NBS-SP—435). NTIS $11.75. 

Prepared in cooperation with Air Force Weapons Lab., Kir- 
tland AFB, N. Mex. and California Univ., Livermore. Lawrence 
Livermore Lab. See also AD-AOQ12 377. Library of Congress 
Catalog Card No. LCCCN-76-4985. 

Seventh ERDA-ASTM-ONR-NBS Symposium on Laser 
Induced Damage in Optical Materials was held at the National Bu- 
reau of Standards in Boulder, Colorado, on July 29-31 of this year. 
Over 150 attendees at the Symposium heard 42 papers on topics 
relating fabrication procedures to laser induced damage in optical 
materials; on metal mirrors; in infrared window materials; the mul- 
tipulse, wavelength and pulse length dependence of damage 
thresholds; damage in dielectric films and at exposed surfaces; as 
well as theoretical discussions on avalanche ionization and mul- 
tiphoton processes of importance at shorter wavelengths. Of par- 
ticular importance was the sealing relations developed from several 
parametric studies relating fundamental properties (refractive 
index, surface roughness, etc.) to the damage threshold. 


10793 (SAND—76-0555) Inexpensive shielded dV/dt probe for 
high voltage laser applications. Anthes, J.P. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Oct 1976. Contract E(29-1)-789. 
llp. Dep. NTIS $3.50. 

A high voltage, radiofrequency-shielded probe was con- 
structed by modifying an inexpensive BNC straight adaptor to 
monitor the voltage applied to a Pockels cell electro-optical gate. 
The probe permits rapid adjustment of the timing of the Pockels 
cell gate voltage to coincide with a single optical pulse of the pulse 
train from a mode-locked laser oscillator. 


10794 Filament structure for large 


support electron guns. 

Stapleton, R.E.; Weinbrecht, J.F.; Ferdinand, E.O.; Hayden, J.J. 
US Patent Application 226,472. 10 Feb 1972. 7p. 

An electron gun filament support structure is described in 





which the electr itting fil ts are held in place by a plu- 
rality of opposing leaf springs. In a preferred embodiment, the 
springs are mounted on a filament tray, with the leaf of each 
spring extending substantially perpendicularly to the tray. Each 
leaf has one or more slots in its upper edge. The arms of each slot 
curve substantially outwardly from the opposing left springs, 
whereby a filament having enlarged end ions inserted in the 
slots of opposing leaf springs is held firmly in place under tension. 
Damaged or destroyed filaments may readily be removed and new 
filaments inserted by pressing opposed leafs toward each other, 
removing one filament, inserting another, and releasing the springs. 


10795 Developments in laser technology-II. Proceedings of the 
Society of Photo-optical Instrumentation Engineers 17th annual 
technical meeting, San California, August 27—29, 1973. 
Wuerker, R.F. (ed.). Palos Verdes Estates, CA; Society of Photo- 
optical Instrumentation Engineers (1974). 207p. (CONF- 
730835—). 

From Meeting of the Society of Photo-Optical Instrumenta- 
tion Engineers; San Diego, California, USA (27 Aug 1973). 

Papers are included on the following subjects: tracking the 
moon by laser, theory and experiment in laser-driven fusion, glass 
laser system used routinely for target irradiation, studies on the in- 
teraction of laser radiation with art artifacts, the role of the milita- 
ry in laser research and development, scaling relations pertaining 
to a double discharge CO, TEA laser, high power CO, laser pump, 
a 500 kV low impedance electron beam laser pump, laser internal 
aerodynamics beam quality, optical gain measurement through 
a medium with both temporal and spatial refractive index varia- 
tions, recent experimental results concerning nuclear pumped gas 
lasers, di ic arc studies with ruby lasers, recent developments 
of the laser in medicine, an improved laser cane for the blind, 

i ical microbeam irradiation with lasers, the laser in dentistry, 
biomedical applications of a holographic system for automatic sur- 
face mapping, holography comes to life, pulsed dye lasers—a new 
source of coherent light energy for holographic applications, com- 
puterized multi-angular t y, recent developments in com- 
puter holograms, the wavelength diversity of speckle, speckle- 
shearing interferometric camera—a tool for measurement of 
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derivatives of surface-displacement, holographic imaging through 
fog, application of a techniques to study of marine 
plankton in the field and in the laboratory, underwater illumination 
with laser and other sources, laser induced stress in materials, 
molecular association lasers, integrated —. compact super-sta- 
ble laser as length digitizers, and use of He-Ne lasers in the con- 
struction and building industry. 


10796 Thermal instability of the uilibrium state of a 
molecular gas. Eletskii, A.V.; Starostin, A.N. (Inst. of Atomic 
Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 4, 
377-380( 1975). 

Translated from Fiz. Plazmy; !, No. 4, 684-690( 1975). 

The mechanisms and,,conditions for the occurrence of the 
instability of a nonequilibrium state of a molecular gas in which 
there is a large difference between the vibrational and translational 
temperatures are analyzed. This instability, which is of the nature 
of a "thermal explosion’’, and which is due to the strong tempera- 
ture dependence of the vibrational-relaxation rate, imposes a 
restriction on the output parameters of molecular lasers and laser- 
chemical systems. 


10797 oO methods in energy conversion. Volume 61. 
Proceedings of the Society of Photo-Optical Instrumentation En- 
gineers held in Rochester, New York, June 23—25, 1975. Lubin, 
M. (ed.). Palos Verdes Estates, CA; Society of Photo-Optical In- 
strumentation Engineers (1975). 127p. (CONF-750666—). 

From Seminar on Optical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

Individual papers were abstracted and indexed. (LK) 


10798 Optical focusing criteria for laser fusion. Kumpan, S.A. 

(Univ. of Rochester, NY). pp 25-30 of In Optical methods in ener- 

Pe entipe rs Vol. 61. Lubin, M. (ed.). Palos Verdes Estates, CA; 
iety of Photo-Optical Instrumentation Engineers (1975). 

From Seminar on Optical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

Target irradiation experiments with multibeam high power 
lasers require careful consideration of the system optics. This 
paper describes some of the current methods of focusing high 
power laser beams, and measuring the optical quality of the laser. 


10799 Tunable lasers for isotope separation. Lax, B. 
(Massachusetts Inst. of Tech., Cambridge). pp 32-40 of In Optical 
methods in energy conversion. Vol. 61. Lubin, M. (ed.). Palos 
Verdes Estates, CA; Society of Photo-Optical Instrumentation En- 
gineers (1975). 

From Seminar on Optical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

Isotope separation has been achieved by tunable lasers in- 
volving both electronic transitions in atoms and vibrational transi- 
tions in molecules. A variety of lasers have been used for spectro- 
scopic studies to identify the isotopic shifts and others for either 
selective excitation of transitions or for selective photodissociation 
of molecules. The classes of tunable lasers that are reviewed in- 
clude dye lasers, semiconductor lasers, tunable gas lasers, spin-flip 
Raman lasers, parametric osciliators and frequency mixing in non- 
linear crystals. 


10800 Laser systems for high peak-power applications. Fenster- 
macher, C. (Los Alamos Scientific Lab., NM). pp 56-63 of In Op- 
tical methods in energy conversion. Vol. 61. Lubin, M. (ed.). Palos 
Verdes Estates, CA; Society of Photo-Optical Instrumentation En- 
gineers (1975). 

From Seminar on Optical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

Large scale programs are underway at major laboratories to 
study the feasibility of laser-induced fusion. The laser requirements 
for this investigation are formidable and it is estimated that powers 
in the range of 100 terrawatts with total energies of 10° to 10* 
joules may be needed. A major fraction of the effort has been 
directed toward the development of high-energy short-pulse lasers 
which can meet these requirements. The parameters of the CO, 
laser system have been extensively studied and it appears that the 
efficiency, energy density, bandwidth, and optical damage limits 
are compatible with the requirements. The scaling laws are also 
now well understood. Based upon these results, several large car- 
bon dioxide systems have been developed by the Los Alamos 
Scientific Laboratory. The first system has been in operation for 
several years at a power of 0.2 terrawatt with a focused intensity 
of 5 x 10'* W/cm*. A second system with power and energy out- 
puts increased by an order of magnitude will be rating 
presently. Succeeding systems are being planned and developed to 
extend this performance to the range of interest for laser fusion 
energy production. 
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10801 Needymium glass lasers: a status report. McMahon, 
J.M. (Naval Research Lab., Washington, DC). pp 64-67 of In Op- 
tical methods in energy conversion. Vol. 61. Lubin, M. (ed.). Palos 
Verdes Estates, CA; Society of Photo-Optical Instrumentation En- 
gineers (1975). 

From Seminar on Optical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

The properties which make neodymium glass lasers of 
potential interest as a fusion laser are discussed. These are power 
multiplication, enerey storage/gain considerations, and power den- 
sity limitations. (MHR) 


10802 Design criteria for high power laser Soures, 
J.M. (Univ. of Rochester, NY). pp 68-72 of In Optical methods in 
energy conversion. Vol. 61. Lubin, M. (ed.). Palos Verdes Estates, 
CA; Society of Photo-Optical Instrumentation Engineers (1975). 

From Seminar on Optical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

The rapid development of fields such as laser fusion has 
necessitated the construction of large, short pulse laser systems. 
Some of the major design problems of high power glass lasers will 
be discussed and some possible solution presented. The basic 
limitations of glass laser systems are: low efficiency (eta approxi- 
mately 0.1 percent), low repetition rate (less than 0.001 Hz for 
large systems), power density limitation due to self-focusing, and 
high cost. 


10803 Magnetic enhancement of laser energy storage 
capability. Birkeland, J.W.; Schreiber, P.W.; Beard, E.D. (Wright- 
Patterson Air Force Base, OH). pp 73-80 of In Optical methods in 
energy conversion. Vol. 61. Lubin, M. (ed.). Palos Verdes Estates, 
CA; Society of Photo-Optical Instrumentation Engineers (1975). 

From Seminar on Optical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

An experimental and theoretical investigation is described 
of the efficacy of an axial inhomogeneous magnetic field in in- 
creasing the ratio of stored energy to peak small signal amplifica- 
tion in a laser system based on the ?P/sub 1/2/-?P/sub 3/2/ atomic 
lodine transition. The experiments were conducted with a photo- 
dissociative C,F,I-lodine laser oscillator placed in the fringing field 
of a solenoid. By studying the variation with magnetic field of the 
time-integrated dissociative flux at the onset of lasing, energy 
storage enhancements up to 15 (at a peak field of 20 Kilogauss) 
were inferred. The results are compared with theoretical calcula- 
tions of the phenomena which include the hyperfine structure of 
the transition. The dynamic behavior and extraction efficiency of a 
master oscillator/power amplifier configuration utilizing this 
technique for increasing the maximum obtainable output energy 
per pulse are also discussed. 


10804 Pulsed HF laser oscillator: amplifier experiments. 
Schott, G.L. (Los Alamos Scientific Lab., NM). pp 81-88 of In 
Optical methods in energy conversion. Vol. 61. Lubin, M. (ed.). 
Palos Verdes Estates, CA; Society of Photo-Optical Instrumenta- 
tion Engineers (1975). 

From Seminar on Optical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

Pulsed HF chemical laser oscillator energies were scaled 
from millijoules to several kilojoules over the period 1970 to 1974, 
reaching approximately 10 J with SF, and transverse discharges, 
and using electron-beam initiation and elemental F, above 1000J. 
This demonstrated scalability to large energy with acceptable elec- 
trical efficiency is only one prerequisite for application of this gas 
laser in fusion; equally important matters are achievement of 
focusable, approximately | ns pulses, couplable to light-element 
targets, all from an affordable system. Exploratory MOPA experi- 
ments are reported which address control of HF laser beam 
focusability and pulse duration, using SF,-based experimental oscil- 
lator—amplifier sequences and Pockels’ cell switching. Simultane- 
ous multiline lasing with 2.6 less than or equal to lambda less than 
or equal to 3.1 ym and high specific gain and energy density are 
particularly important factors encountered with HF, where amplifi- 
er pumping and lasing occur in a substantially cw temporal rela- 
tionship, even in less than 100 ns bursts. Time-resolved SF,—HI 
oscillator spectra contain 27 simultaneous lines from six vibratiorial 
bands. An apertured, SF,—hydrocarbon pin-discharge oscillator 
generates approximately 10 mJ of TEM,, radiation, which is am- 
plified to approximately | J in approximately 150 ns by a TEA am- 
plifier and ig name tens of meters. A three-stage system 
coupling these elements through an approximately | ns electroop- 
tic gate to a greater than 10 J, e-beam energized amplifier is under 
development. 
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10805 F optics for high peak-power laser fusion 
systems. Forkey, R.E.; Wientzen, R.V. (Itek Corp., Lexington, 
MA). pp 90-108 of In Optical methods in energy conversion. Vol. 
61. Lubin, M. (ed.). Palos Verdes Estates, CA; Society of Photo- 
Optical Instrumentation Engineers (1975). 

From Seminar on ical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

A variety of refractive and reflective optical focusing con- 
figurations for application to laser fusion targeting experiments are 
discussed with particular attention given to system related con- 
straints. Consideration is given to energy thresholds, 
refractive material availability, space envelope, fabrication require- 
ments, and focused spot uniformity. 


10806 Fabrication techniques for high power laser optics. 
Olson, D.R.; Kurdock, J.R.; Rigby, R.R. (Perkin-Elmer Corp., Nor- 
walk, CT). pp 114-121 of In ical methods in energy conver- 
sion. Vol. 61. Lubin, M. (ed.). Verdes Estates, CA; Society 
of Photo-Optical Instrumentation Engineers (1975). 

From Seminar on ical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

Optical fabrication and measurement techniques for the 
manufacture of high-energy laser optics are reviewed. The discus- 
sion of fabrication techniques includes continuous polishing of flat 
surfaces, controlled grinding, and fabrication procedures developed 
for low absorption metal mirrors and window materials. Charac- 
terization techniques of absorption calorimetry, fringes of equal 
chromatic order, and total integrated scatter are described along 
with corresponding measurement data. 


10807 (AD-A—017800) Research approaches for x-ray lasers. 
Carillon, A.; Jaegle, P.; Jamelot, G.; Sureau, A. (Foreign 
Technology Div., Wright-Patters-en AFB, Ohio (USA)). 20 Mar 
1975. Translation of l'Onde Electrique (France) v54 n9 p441-445 
1974. (FTD-HC—23-1085-75). 17p. NTIS $3.50. 

Research on x ray lasers is reviewed. Topics discussed are: 
Pumping of neutral atoms with photionization; Realization of 
population inversions in dense plasmas; Experimental research for 
triply charged ions of.an aluminum plasma. 


10808 Rare earth gas laser. Krupke, W.F. (to Energy Research 
and Development Administration). US Patent Application 
627,623. 31 Oct 1975. vp. 

A high energy gas laser with light output in the infrared or 

visible region of the spectrum is described. Laser action is ob- 
tained by generating vapors of rare earth halides, particularly 
neodymium iodide or, to a lesser extent, neodymium bromide, and 
disposing the rare earth vapor medium in a resonant cavity at 
elevated temperatures; e.g., approximately 1200° to 1400°K. A 
particularly preferred gaseous medium is one involving a complex 
of aluminum chloride and neodymium chloride, which exhibits tre- 
mendously enhanced vapor pressure compared to the rare earth 
halides per se, and provides comparable increases in stored energy 
densities. 
10809 Pulsed infrared difference frequency generation in 
CdGeAs,. Piltch, M.S.; Rink, J.P.; Tallman, C.R. (to Energy 
Research and Development Administration). US Patent Applica- 
tion 635,457. 26 Nov 1975. 6p. 

A laser apparatus for generating a line-tunable pulsed in- 
frared difference frequency output is described. The apparatus 
comprises a CO, laser which produces a first frequency, a CO laser 
which produces a second frequency, and a mixer for combining 
the output of the CO, and CO lasers so as to produce a final out- 
= comprising a difference frequency from the first and second 
Tequency >utputs. 


10810 Laser action by optically depumping lower states. 
Krupke, W.F. (to Energy Research and ge Administra- 
tion). US Patent Application 635,456. 26 Nov 1975. 16p. 

A method and apparatus are described for obtaining laser 
action between an ypper energy level and a lower energy level of a 
gaseous medium. upper energy level is populated to some 
degree (short of achieving a conventional inverted population) by 
any suitable pumping means, and an inverted population is 
established transiently and selectively depumping the lower 
energy level. depumping may be done by exposing the medi- 
um to an intense source of radiation which selectively causes the 
transformation of the lower energy level cies to some other 
energy level. Thus, a thermally pumped/optically depumped gas 
laser system is produced. 


10811 Fission excited laser system. McArthur, D.A.; 

Tollefsrud, P.B. (to Ene Research and Development Adminis- 

oy ). US Patent 3,952,263. 20 Apr 1976. Filed date 4 Oct 
4. 10p. 
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PAT-APPL-S5 12,810. 

A laser system and method for exciting lasing action in a 
molecular gas lasing medium includes cooling the lasing medium to 
a temperature below about 150 K and —— fission fragments 
through the lasing medium so as to preferentially excite low lying 
vibrational levels of the medium and to cause population inver- 
sions. The cooled gas lasing medium should have a mass areal den- 
sity of about 5 x 10~* grams/square centimeter, relaxation times of 
greater than 50 microseconds, and a broad range of excitable 
vibrational levels which are excitable by molecular collisions. 


10812 Increased tuning of Pb/sub 1-x/Sn/sub x/Se diode 
lasers using small magnetic fields . Flicker, H.; Nereson, N. (Los 
Alamos Scientific Lab., NM). /EEE J. Quant. Electron.; QE-12: 
No. 6, 326-330(Jun 1976). 

A Pb/sub 0.96/Sn/sub 0.04/Se laser diode emitting in the 
815 to 835-cm™ region with current tuning has been examined 
with applied magnetic fields at 7 kG and below. With increasing 
magnetic field the laser gain curve broadens, allowing more laser 
cavity modes (separated by 1.8 cm™') to oscillate at a given cur- 
rent, and yielding a larger tuning range with current for each cavi- 
ty mode. Using a combination of current tuning and a constant 
magnetic field, laser emission was achieved from 800 to 850 cm™' 
with 90 percent coverage of the spectral interval. 


10813 Slit injection device. Alger, T.W.; Schlitt, L.G.; Bradley, 
L.P. (to Energy Research and Development Administration). US 
Patent 3,963,994. 15 Jun 1976. Filed date 15 Jan 1975. 4p. 

PAT-APPL-541,178. 

A laser cavity electron beam injection device is described. 
A single elongated slit window passes a suitably shaped electron 
beam, and the current density of the injected electron beam is 
varied. 


10814 Effects on nonlinear propagation on laser focusing pro- 


Bliss, E.S.; Hunt, J.T.; Renard, P.A.; Sommargren, G.E.,; 
Weaver, H.J. (Univ. of California, Livermore). JEEE J. Quant. 
Electron.; QE-12: No. 7, 402-406(Jul 1976). 

In a high-power laser system both the nonlinear growth of 
small-scale spatial irregularities on a pulse (beam breakup) and the 
accumulation of self-induced phase-front distortion on the spatial 
envelope of the pulse (whole-beam self-focusing) alter the focusing 


properties of the system output. Experimental results are presented 
which show simultaneously and in detail the influence of these two 
effects on the spatial and temporal profiles of the focused output 
of a simple system. In an extreme case the focused on-axis intensi- 
ty is observed to be reduced by beam breakup to 20 percent of the 
value obtained in the absence of breakup. Diffraction code calcu- 
lations of whole-beam self-focusing, which in these experiments 
tends to enhance the focused on-axis intensity, are found to agree 
closely with the measured results and demonstrate that whole- 
beam self-focusing effects depend strongly on the plane being ob- 
served. 


10815 Nonlinear refractive index coefficient for Nd phosphate 
laser glasses. Milam, D.; Weber, M.J. (Univ. of California, Liver- 
more). JEEE J. Quant. Electron.; QE-12: No. 8, 512-513(Aug 
1976). 

Intensity-dependent ——- in the refractive index of three 
low-index Nd phosphate laser glasses (LHG-5, LHG-6, EV-1) and 
one Nd fluorophosphate laser glass were measured at 1064 nm 
using time-resolved interferometry. The nonlinear refractive index 
coefficients of these phosphate glasses are all smaller than for Nd 
silicate laser glass (ED-2). 


10816 Single nozzle free-vortex aerod window. Kepler, 
C.E.; Guile, R.N. (to United Technologies Corp.). US Patent 
3,973,218. 3 Aug 1976. Filed date 21 Mar 1975. 6p. 

A gas laser emits an output laser beam from a low pressure 
region to a region having a higher pressure. This is done through 
an opening in the side of a laser device. Under normal circum- 
stances, the provision of such an opening would incur a flow of air 
from the high pressure side, externally of the laser device, to the 
low pressure side within the device. To prevent this, an 
aerodynamic window is placed in a passageway leading from said 
opening in the laser device through which the laser beam passes. A 
gas flow is across said passageway which will provide a flow 
which represents the flow of a segment of a free-vortex flow field 
having a pressure differential across the segment which is equal to 
that between the low and high pressure regions. A single nozzle, 

ifically contoured to produce a segment of a free-vortex flow 
fleld directs the gas into the geway and an opening collects 
the flow onto the other side of said passageway. A method of con- 
structing such a nozzle is set forth. 


10817 Laser with a high frequency rate of modulation. Hughes, 
R.S.; Bottka, N.; Hammond, P.R. (to Secretary of the Navy). US 
Patent 3,973,216. 3 Aug 1976. Filed date 28 Apr 1975. 4p. 
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A dye laser having a high ey rate of modulation is 
described wherein a Franz—Keldysh filter is in the laser cavity to 
quench Q, and thereby provide modulation. The filter has an ab- 
sorption edge that shifts in response to an applied electric field, 
thereby, modulating the laser beam. 


10818 Compact, high energy gas laser. Rockwood, S.D.; 
Stapleton, R.E.; Stratton, T.F. (to Energy Research and Develop- 
ment Administration). US Patent 3,973,213. 3 Aug 1976. Filed 
date 28 May 1974. 10p. 

An electrically pumped gas laser amplifier unit is described 
that has a disc-like configuration in which light propagation is radi- 
ally outward from the axis rather than along the axis. The input 
optical energy is distributed over a much smaller area than the 
output optical energy, i.e., the amplified beam, while still preserv- 
ing the simplicity of parallel electrodes for pumping the laser medi- 
um. The system may thus be driven by a comparatively low optical 
energy input, while at the same time, owing to the large output 
area, large — may be extracted while maintaining the energy 
per unit area below the threshold of gas breakdown. 


10819 Very rapidly tuned c-w dye laser. Tang, C.L.; Telle, 
J.M. (to Cornell Research Foundation, Inc.). US Patent 3,973,219. 
3 Aug 1976. Filed date 24 Apr 1975. 2p. 

A method and apparatus is described which allows a cw dye 
laser to be tuned over hundreds of angstroms on a nanosecond 
time scale in spite of the relatively long cavity decay and build up 
time. A tuning element is positioned at the mid-point between the 
reflective mirrors that define the length of the cavity. 


10820 Controlled energy extraction and sharp nanosecond pul- 
ses from an HF amplifier. Getzinger, R.W.; Greiner, N.R.; Ware, 
K.D.; Carpenter, J.P.; Wenzel, R.G. (Los Alamos Scientific Lab., 
peo it IEEE J. Quant. Electron.; QE-12: No. 9, 556-558(Sep 
1976). 

Complete spatial control of laser energy extracted from an 
electron-beam-initiated HF amplifier is reported. Control was 
achieved by application of a weak oscillator beam, which, by ex- 
traction of all of the available energy, overcame amplified spon- 
taneous emission. In a separate experiment, temporal control was 
also demonstrated. Short (4-ns) sharp (contrast approximately 20) 
amplified pulses were obtained by rapid polarization rotation and 
selective reflection in the amplified beam. 


10821 Phosphate glass for laser use. Alexeev, N.E.; Buzhinskii, 
I.M.; Zhabotinskii, M.E.; Izyneev, A.A.; Koryagina, E.1.; Kravchen- 
ko, V.B.; Rudnitskii, J.P.; Gapontsev, V.P.; Tsapkin, V.V. US 
Patent 3,979,322. 7 Sep 1976. Filed date 9 Apr 1973. 8p. ‘ 

Glass for laser use, comprising the oxides of the following 
elements having the following molecular percentage composition: 
phosphorus pentoxide, 35 to 49; oxides of one or more: alkali 
metals, | to 30; oxides of one or more metals of group II, 20 to 
45; oxides of one or more rare-earth elements, 0.1 to 25; and ox- 
ides of one or more of B, Al, Nb, Pb, 0 to 27; wherein the ratio of 
the sum total of the oxides of mono-, bi- and trivalent metals to 
the phosphorus pentoxide exceeds unity. 


10822 Solid fluoro-oxidizer systems for chemical lasers. Lu- 
bowitz, H.R.; Gaskill, W.G. (to TRW Inc.). US Patent 3,980,509. 
14 Sep 1976. Filed date 7 Aug 1975. 4p. 

Laser fuels and, more specifically, solid fuels suitable for 
use in a chemical laser are discussed. 


10823 Electron beam gas discharge laser pressure control. 
Hoag, E.D.; Pease, H.E. (to Avco Everett Research Lab., Inc.). US 
Patent 3,982,200. 21 Sep 1976. Filed date 4 Sep 1973. 8p. 

A two-chamber electrically pumped electron beam stabil- 
ized gas discharge laser is enabled to operate at lower electron ac- 
celerating voltages for given power —— through provision 
of very thin separating diaphragms. The apparatus is controlled 
throughout initial pump down, laser gas filling, laser operation and 
air release phases to prevent occurrence of a diaphragm rupturing 
pressure differential between the two chambers or the inadvertent 
malsequencing of chamber evacuation and backfill. 


10824 Method of preventing post pulsing of Q-switched laser. 
de Wit, M. (to Texas Instruments Inc.). US Patent 3,982,203. 21 
Sep 1976. Filed date 28 Dec 1973. 8p. 

An improved optically pumped, acousto-optically Q- 
switched laser is disclosed, capable of significantly increased out- 
put energy. Optical coatings, with their inherent limitations on 
maximum energy of the output pulse, are completely eliminated. 
At the reflecting surfaces, Porro prisms replace the mirrors con- 
ventionally used. At the non-reflecting or transmitting surfaces, 
conventional, anti-reflective coatings are eliminated by placing the 
respective elements at the Brewster angle for the dominant 

larization of the Q-switching material. Optimum output coupling 
is achieved by adjustment of the Q-switch drive. te order to 
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prevent undesired second pulses in the output, which normally 
limit the maximum attainable output energy, a filtering shield of 
material opaque to the operating frequency is placed in the laser 
cavity, between the flash pump and the laser rod, to minimize the 

ibility of a second-pulse buildup due to random emission be- 
‘ore the Q-switch is turned fully off. The wavelength of the output 
radiation may be sequentially selected from among the various 
spectral lines of the lasing material, by appropriate selection of the 

frequency applied to the acousto-optic element. 


10825 System for from laser radiation. Poulsen, 
P.D. (to General pve Corp.). US Patent 3,982,206. 21 Sep 
1976. Filed date 27 Nov 1974. 8p. 

A protective window for use with high-energy infrared 
radiation sources, such as lasers, is described, together with a 
method for manufacturing the window. For visual applications, the 
window basically includes a sheet of light transmitting material 
such as glass or quartz, which has a partially-reflecting surface 
coating, such as gold, which primarily reflects infrared radiation 
while transmitting visible light. The reflectivity of the coating may 
be improved by an infrared laser scanning technique. Finally, one 
or both surfaces of the window are coated with a visible-light 
transmitting synthetic resin which, if rapidly heated to a suitable 
temperature, vaporizes without leaving any residue. This vaporiza- 
tion carries away any contamination, such as dirt or dust, on the 
resin coating, leaving a very clean reflection surface. In order to 
further protect the window, channels may be formed within the 
window through which a cooling fluid may be circulated to carry 
away any heat absorbed by the window when subjected to infrared 
irradiation. This window has a variety of uses, such as the protec- 
tion of laboratory or factory workers using high-energy infrared 
radiation sources, defenses against laser weapons, in intermittent 
laser signaling devices, etc. 


10826 Method for producing a lasable gaseous mixture for use 
in and operation of electron beam-sustainer stabilized carbon diox- 
ide lasers. Sutton, G.W.; Douglas-Hamilton, D.H. (to Avco Everett 
Research Lab., Inc.). US Patent 3,982,205. 21 Sep 1976. Filed 
date 17 Oct 1974. 10p. 

A method of producing a lasable gaseous mixture is 
described for use in and operation of electron beam-sustainer car- 
bon dioxide lasers comprising burning a hydrocarbon fuel to 
produce substantially oxygen free products of combustion. Un- 
desirable constituents are removed to leave a gaseous mixture 
which can support laser oscillation comprising substantially only 
carbon dioxide, nitrogen and hydrogen, collecting the resulting 
gaseous mixture, and thereafter supply and use it as the active 
medium in an electron beam-sustainer laser. 


10827 Combustion-electric laser. Sutton, G.W.; Douglas-Hamil- 
ton, D.H. (to Avco Everett Research Lab., Inc.). US Patent 
3,982,209. 21 Sep 1976. Filed date 17 Oct 1974. 8p. 

Working gas for an electron beam discharge laser is 
generated by an airbreathing, hydrocarbon fuel burning, turbocom- 
pressor engine and shaft power of the engine may be utilized to 
drive a generator to provide electric power to the laser or to drive 
a compressor to put the turbocompressor exhaust gases in com- 
pressed storage for later use in the laser, either mode affording 
savings in weight and cost of operating materials and/or specific 
energy conversion efficiency compared to prior art, electric, 
chemical and gas dynamic laser systems. 


10828 c-w solid state laser. Rosenkrantz, L.J.; Rowley, R.S.; 
Schroeder, J.B. (to Perkin-Elmer Corp.). US Patent 3,982,201. 21 
Sep 1976. Filed date 24 Jan 1975. 4p. 

An efficient continuous wave solid state laser is described. 
An array of semiconductor diode lasers is employed to generate a 
pump light source at an absorption wavelength for a solid state 
laser such as Nd:YAG laser. The array of diode lasers is pulsed at 
a high repetition rate to produce narrow light pulses which are 
directed upon an end surface of the solid state laser rod. The 
pump pulses rate is selected sufficiently high to establish CW 
operation of the solid state laser while the duty cycle for the 
pump-light source is sufficiently low to avoid excessive junction 
heating of the diode lasers, which would substantially reduce their 
output power. 


10829 c-w shock initiated hf/df laser. Camac, M. (to Aerodyne 
Research Inc.). US Patent 3,982,208. 21 Sep 1976. Filed date 30 
Jun 1975. 6p. 

A continuous working chemical laser is disclosed. A primary 
gas such as hydrogen or deuterium is mixed with an activator for a 
secondary gas, and desirably with a buffer such as a noble gas. The 
primary mixture and a secondary gas such as fluorine are 
mixed at low temperature and subsequently a laser emitting chemi- 
cal reaction is triggered. In one embodiment the gases are mixed in 
supersonic flow and the reaction is triggered by a shock wave. In 
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another embodiment the reaction is triggered by external stimula- 
tion such as ultraviolet radiation or electric discharge or the like. 


10830 Quantum effects in heterostructure lasers. a: R.; 
Henry, C.H. (to Bell Te Labs., Inc.). US Patent 3,982,207. 
21 Sep 1976. Filed date 7 Mar 1975. 8p. 

A heterostructure semiconductor laser is described that is 
comprised of a pair of wide bandgap layers having an active region 
sandwiched therebetween Proene. <A in that the active region 
includes a plurality of thin narrow active layers inter- 
leaved with a plurality of thin relatively wider bandgap passive 
layers. The passive layers are thin enough (e.g., about 10 to 500 
Angstroms) to permit electrons to distribute the active 
layers either by tunneling through, or by hopping over, the energy 
barriers created by the passive layers. The active layers are thin 
enough (e.g., about 10 to 500 Angstroms) to separate the quantum 
levels of electrons confined therein. These lasers exhibit 
wavelength tunability by changing the thickness of the active 
layers. Also described is the possibility of threshold reductions 
resulting from modification of the density of electron states. 


10831 Stabilization of laser Goldstein, T. (to Bell 
Telephone Labs., Inc.). US Patent 3,982,202. 21 Sep 1976. Filed 
date 2 Jul 1975. 6p. 

Signals derived from a moving shuttle table are utilized to 
trigger a cavity-dumped YAG laser whose output pulses are 
directed to machine successive lines of an iron oxide film in a 
spot-by-spot manner. Machining of the film to form a high-quality 
reticle requires that the amplitude of the laser output pulses be 
maintained relatively constant even in the presence of mechanical 
vibrations and electrical noise which ordinarily tend to produce 
large fluctuations in the output power of the laser. This is achieved 
by interposing a phase-locked loop between the output of the shut- 
tle table and the input of the laser. In addition, the loop enhances 
the machining operation by providing a capability to easily mul- 
tiply the repetition rate of the pulses derived from the table. 


10832 Distributed feedback diode laser. Scifres, D.R.; Burn- 
ham, R.D. (to Xerox Corp.). US Patent 3,983,509. 28 Sep 1976. 
Filed date 25 Apr 1975. 4p. 

A laser is described that has layers of a first material inter- 
leaved with layers of a second material with the first material hav- 
ing a different index of refraction and bandgap than those of the 
second material. The thicknesses of the layers of the first and 
second materials satisfy the relationship t = m lambda/2n where m 
is the laser mode and n is the index of refraction of the material, 
such that the right and left going waves of the light produced by 
the layers of the first material when the laser is pumped are cou- 
pled and reinforced in a coherent manner by the layers of the 
second material such that reflections from the second material are 
in phase, thus allowing laser operation in the absence of discrete 
end mirrors. 


10833 Method of increasing the strength of silicate glass laser 
rods. Upton, L.O. (to Secre’ of the Army). US Patent 
3,982,917. 28 Sep 1976. Filed date 4 Feb 1975. 6p. 

Glass laser rods are treated and strengthened by a method 
which produces a hardened surface that protects the laser rods 
from physical abrasion, prevents failure due to thermal Some = 
removes flaws while not hag ag with oo a eg eg 
sides of the treated rods. The udes subjecting = 
prepared glass laser rods to an abe polishing procedure which em- 
ploys an acid polishing solution of equal parts of con- 
centrated hydrofluoric and concentrated nitric acid. 


10834 Semiconductor double heterostructure laser device and 
method of the same. Hayashi, I.; Nannichi, Y. (to Nippon 
Electric Co., Ltd.). US Patent 3,983,510. 28 Sep 1976. Priority 
date 11 Jun 1974, Japan. 6p. 

A_ strip-geometry semiconductor double-heterostructure 
laser device is described that includes n-GaAs substrate on which a 
first layer of n-Al/sub x/Ga/sub 1-x/As and a second layer of p- 
AlyGa/sub 1-y/As are formed by epitaxial growth techniques. A 
third layer of heat- and Ga melt Be me material of narrow stripe 

try is formed on the second layer. oe oe ae 
and part of the first layer, except for their stripe portions, are 
meltbacked by Ga melt liquid, a fourth layer of n-Al/sub z/Ga/sub 

1-z/As is formed by epitaxial growth techniques of the same Ga 

melt liquid in one process. 


10835 Normal incidence face pumped disc laser. Fricke, W.C. 
(to Sanders Associates, Inc.). US Patent 3,983,511. 28 Sep 1976. 
Filed date 8 Sep 1975. 6p. 

A laser is described that is comprised of a plurality of laser 
discs di normal to the laser beam path within a 
cavity and including ee ee oe 
pump light onto the of the 
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10836 Tunable laser systems and method. Tang, C.L.; Telle, 
J.M. (to Research Corp.). US Patent 3,983,507. 28 Sep 1976. 
Filed date 13 Jan 1975. 10p. , 

A tunable laser that includes a birefringent tuning crystal 
placed in the laser cavity is described. An electrical signal i 
plied to the tuning crystal to establish an electrical tu field 
within the c , and a desired laser tuning rate as a function of 
the applied e trical signal is established by rotating the optic axis 
of the crystal through a selected small acute p dew from the 
direction of the laser light path through the crystal. The tunable 
laser is included in tunable laser systems for derivative spectrosco- 
py and transient spectroscopy. 


HEAT TRANSFER AND FLUID FLOW 
REFER ALSO TO CITATION(S) 9816, 9915, 9976 


10837 (AD-A—021865) Investigation of gravitational effects 
on a variable conductance heat pipe utilizing liquid crystal thermog- 
raphy. Batts, W.H. Jr. (Naval Postgraduate School, Monterey, 
Calif. (USA)). Dec 1975. 53p. NTIS $4.50. 

Thesis 


Observations were made of the operation of a gas loaded, 
variable conductance heat pipe two inches in diameter and sixty 
inches long. The heat pipe was operated in the horizontal and ver- 
tical positions while input power was varied from twenty five to 
one hundred fifty watts. Liquid crystal thermographic techniques 
were used to observe the temperature gradients existing when non- 
condensible gases both heavier and lighter than the working fluid 
had been introduced. Methanol was used as the working fluid; 
krypton and helium were the non-condensible gases. Isothermal 
maps, phot of liquid crystal displays, and summarized tem- 
perature data for the various operating conditions are presented. 


10838 (PB—250725) Heat transfer and flow of helium in 
channels: practical limits for applications in superconductivity. 
Technical note. Jones, M.C.; Johnson, W.W. (National Bureau of 
Standards, Boulder, Colo. (USA)). Jan 1976. 48p. (NBS- 
TN—675). NTIS $4.00 

Heat transfer and fluid mechanics of helium flowing in 
channels are reviewed. Emphasis is placed on observed or an- 
ticipated limits of operation which might be expected to apply in 
applications of superconductivity. Topics included are: the high- 
heat-flux degradation of heat transfer and possible effects of 
buoyancy forces in supercritical helium; transition to film boiling 
in subcritical helium; limiting heat currents in helium II; and the 
possibility of oscillations in forced flow helium systems. (GRA) 


(SAND—76-0187) Solution of the distribu- 
tion function equations for free turbulence. Fox, R.L. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Aug 1976. Contract 
E(29-1)-789. 18p. Dep. NTIS $3.50. 

The turbulent multipoint hierarchy is approximated to ob- 
tain a set of relations for free shear flow analogous to previously 
solved equations for homogeneous isot flow. The solution to 
the multipoint equations is derived. The multipoint functions are 
integrated to obtain the energy spectrum. The predicted spectra 
are compared with experimental measurements. 


10840 (N—76-11378) The flow of individual cylindrical gas 
bubbles in vertical circular tubes. . Kouremenos, D. (Gradel S.A., 
Luxembourg). Nov 1975. Translated by of Swiss report. (NASA- 
TTF 16635). 134p. NTIS $6.00. 


The t two phase flow of cylindrical air bubbles in a vertical 
pipe stream was studied by measurements on pressure ients 
and wall friction velocity as well as calculations for bubble shape, 
bubble skin thickness and friction. It was found that the | 
differences caused by traveling air bubbles were 10 to 32 
than comparable values for similar immovable gas volumes. In- 
creased bubble viscosity also increased skin thickness and pressure 
differences. 


108641 Numerical calculation of flows. Travis, J.R.; 
Harlow, F.H.; Amsden, A.A. (Los Alamos Scientific Lab., NM). 
Nucl. Sci. Eng.; 61: No. 1, 1-10(Sep 1976). 

The theoretical study of time-varying two-phase flow 
problems in several space dimensions introduces such a com- 
plicated set of coupled nonlinear partial differential equations that 
numerical solution ures for a hi computer are 
required in almost all but the simplest examples. Efficient attain- 
ment of realistic solutions for practical problems requires a finite 
difference formulation that is simultaneously implicit in the treat- 
ment of mass convection, equations-of-state, and the momentum 
coupling between phases. Such a method is described, and the 
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equations on which it is based are discussed. In particular, the 
capability for calculating physical instabilities and other time-vary- 
ing dynamics, at the same time avoiding numerical instability are 
emphasized. The computer code is applicable to problems in reac- 
tor safety analysis, the dynamics of fluidized dust beds, raindrops 
or aerosol transport, and a variety of similar circumstances, includ- 
ing the effects of phase transitions and the release of latent heat or 
chemical energy. 


MATERIALS TESTING 


REFER ALSO TO CITATION(S) 9879, 10563, 11021 


10842 (AD-A—023900) Report guide to radiographic testing 
literature. Volume VI. Final report. DerBoghosian, S.; Kazarian, A. 
(Army Materials and Mechanics Research Center, Watertown, 
Mass. (USA)). Apr 1975. a (AMMRC-MS—75-3). NTIS $5.00. 

See also Volume 7, AD-A023 901. 

A report guide is given which covers a portion of the ab- 
stracts on radiographic testing included in the holdings of the Non- 
destructive Testing Information Analysis Center. 


10843 (MHSMP—76-28) MC-3125 ALSC cutting ability 
development. Period covered: April—June 1976. Campos, C.A. 
(Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). 
1976. Contract DA-11-173-AMC-487(A). 20p. Dep. NTIS $3.50. 

Sandia-furnished 5.3 g/m HNS-ALSC was investigated for 
detonation velocity and for the ability to sever 53.4 kN Kevlar 
shroud lines. The examination of thermal and humidity environ- 
mental effects using both straight and curved (150 mm radius) 
ALSC units is discussed. 


10844 (Y—1754(Rev.1)) X-ray and nuclear radiation facili- 
ties: personnel safety features. Mason, W.J.; Pipes, E.W.; Rucker, 
T.R.; Smith, D.N.; West, C.M. (Oak Ridge Y-12 Plant, Tenn. 
(USA)). Oct 1976. Contract W-7405-ENG-26. 88p. Dep. NTIS 
$5.00. 

The Oak Ridge Y-12 Plant is a research and production in- 
stallation. The nature and versatility of this work require the use of 
a large number and variety of x-ray and radiographic sources for 
nondestructive testing and material analyses. Presently, there are 
over 80 x-ray generators in the plant, which range in size from 
small, portable units which operate at a less than 50 kilovolts 
potential and 0.1 milliampere current to an electron linear ac- 
celerator which operates at 12-million electron volts and produces 
a radiation beam of such intensity that it could deliver a lethal 
dose to man in a fraction of a minute. There are also almost 50 
gamma and neutron sources in use in the plant. These units range 
in size from a few millicuries to several hundred curies. Although 
the radiation safety at each of these facilities was considered 
adequate, the administrative and maintenance procedures became 
unduly complicated. Accordingly, engineering standards and 
uniform operating procedures were considered necessary to al- 
leviate these complications and, in so doing, provide an improved 
measure of radiation safety. Development and implementation of 
these standards are described and the general philosophy and ap- 
proach to these standards are outlined. Use of a matrix (type of in- 
stallation versus radiation safety feature) to facilitate equipment 
classification and personnel safety feature requirements is 
presented. Included is a set of the standards showing formats, 
matrices, etc., and the detailed standards for each safety feature. 


10845 Method and device for the detection of defects in a tube 
wall. Clark, J.O.; Raffery, J.B.; Schindler, D.G. (to USS Engineers 
and Consultants, Inc., Pittsburgh, Pa. (USA)). German(FRG) 
Patent 2,420,094/A/. 6 Feb 1975. 13p. (In German). 

7 figs. 

The method, using the ultrasonic bubble testing method, 
also provides for the ultrasonic testing of pipes also with regard to 
spirally oriented defects. From a transducer with attached lens, a 
diverging beam of ultrasonic energy is directed into the pipe with 
an angle of impact that produces spiral shear waves within the pipe 
wall. The diverging beam contains angular components some of 
which are always perpendicular to each spirally oriented defect 
within the angular sector. These are reflected back to the trans- 
ducer by the defect and picked up and evaluated by a detector for 
ultrasonic energy. Spirally oriented defects can thus be detected 
which are inclined in an angular sector of 10 to 30 degrees against 
the horizontal axis of the pipe. 


10846 Film holder for radiographing tubing. Davis, E.V.; 
Foster, B.E. (to Energy Research and Development Administra- 
tion). US Patent 3,952,204. 20 Apr 1976. Filed date 14 Jan 1975. 
4p. 


PAT-APPL-541,023. 
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A film cassette is described which may be easily placed 
about tubing or piping and readily held in place while radiographic 
inspection is performed. A pair of precurved light-impervious semi- 
rigid plastic sheets, hinged at one edge, enclose sheet film together 
with any metallic foils or screens. Other edges are made light-tight 
with removable caps, and the entire unit is held securely about the 
object to be radiographed with a releasable fastener such as a strip 
of Velcro. 


10847 Laser generation of ultrasonic waves for nondestructive 
testing. Penney, C.M. (to General Electric Co.). US Patent 
3,978,713. 7 Sep 1976. Filed date 27 May 1975. 4p. 

An object is tested for thickness or for presence and loca- 
tion of flaws by impacting a pulsed laser beam on the surface of 
the object so as to generate ultrasonic waves by rapid heating of a 
thin surface layer. The reflected ultrasonic echo in the object is 
detected by monitoring surface motion with a rough surface inter- 
ferometer. 


10848 Condenser with leak detecting apparatus. Harris, G.A. 
(to E.F.I. Inc.). US Patent 3,978,915. 7 Sep 1976. Filed date 28 
Dec 1973. 6p. 

An apparatus for detecting leaks or thin spots in condenser 
tubes by means of ultrasonic radiations is described. A number of 
ultrasonic generators is placed within the chamber or enclosure of 
the tubes of a condenser, and the generators transmit ultrasonic 
waves to flood the chamber with energy. A detector sensitive to 
the frequency of the ultrasonic waves is scanned over the open 
ends of the condenser tubes. When the detector is at the end of a 
tube having a hole or thin spot, the intensity of vibrations picked 
up by the detector will be relatively high, and thus the defective 
tube is located. A condenser particularly adapted to testing of the 
tubes by this method is also disclosed. 


VACUUM ENGINEERING 


10849 (ERDA-tr—219) Ultrahigh vacuum techniques in the 
Institute of Scientific Instruments, Czechoslovak Academy of 
Sciences. Zobac, L. Translated from Cesk. Cas. Fys.; 25A: 38- 
47(1975). Sp. Dep. NTIS $3.50. 

Topics discussed include cryosorption (Zeolite) pumps, 
titanium getter pumps, Orbitron, thermocouple vacuum gages, 
ionization vacuum gage for higher pressures, ionization vacuum 
gages for very low pressure, viton packing valve, the bake-out 
proof valve, control valve, connecting and other ultrahigh vacuum 
elements, manufacturing processes, and experience in operating ul- 
trahigh vacuum equipment. (TFD) 


ELECTRONIC CIRCUITS AND DEVICES 
REFER ALSO TO CITATION(S) 10963 


10850 (UCRL—50025-76-2, pp 7-10) EE examines the high- 
power, nanosecond switching capability of the light-activated silicon 
switch. 1 Jun 1976. 

In Electronics Engineering Department quarterly report No. 
2, 1976. 

For years, scientists and engineers have been trying to 
devise the perfect power switch, one that can hold off infinite volt- 
age and then turn on instantaneously to conduct infinite current. 
The light-activated silicon switch (LASS) is a major step in that 
direction. This multilayered semiconductor device has been used 
successfully to switch megawatt power levels in nanosecond turn- 
on times. Moreover, a current rise rate of 700 kA/nsec at 10 kA, 
with | kV across the switch, has been achieved. This new 
switching technique and the tremendous potential it offers for 
high-energy research are described. 


10851 (SAND—76-6032) Nonlinear semiconductor resistors 
based on zinc, silicon, and tin oxides. Valeev, Kh.S.; Knyazev, V.A.; 
Drozdov, N.G. Translation by B. Teague from Elektrichestvo; No. 
4, 72-76( 1964). 17p. Dep. S $3.50. 

Symmetric, nonlinear semiconductor resistors have found 
wide application in various types of devices used in electrical en- 
gineering and radio engineering. The principal material for the 
manufacture of these resistors in silicon carbide, whose properties, 
depending on the makeup of impurities, place it in the class of 
either n-type or p-type semiconductors. In the investigation, zinc 
oxide was chosen as the semiconducting oxide. The oxides TiO,, 
SiO,, SnO,, Al,O;, B,O, and others were used as oxides able to 
form dielectrics through chemical combination with ZnO in the fir- 
ing process. Results are presented from investigations of materials 
having the binary compositions ZnO—SiO, and ZnO—SnO,, as 
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well as some additional data on materials, based on zinc and titani- 
um oxides, that were studied earlier. 


10852 Charging-choke circuit with a crowbar for con- 

trol of voltage. Praeg, W.F. (to Energy Research and Development 

— US Patent Application 635,992. 25 Nov 1975. 
p- 

The operation of a circuit using a charging choke to obtain 
dc voltages is improved by constructing the circuit to be capable 
of producing a higher voltage than the desired value and crowbar- 
ring the charging choke when the load voltage reaches the desired 
value. 


10853 Saturating time-delay transformer for overcurrent pro- 
tection. Praeg, W.F. (to Energy Research and Development Ad- 
ministration). US Patent Application 642,045. 18 Dec 1975. 17p. 
Electrical loads connected to dc supplies are protected from 
ed overcurrent in the case of a load fault by connecting in 
series with the load a saturating transformer that detects a load 
fault and limits the fault current to a safe level for a period long 
enough to correct the fault or else disconnect the power supply. 


10854 Active-R filter. Soderstrand, M.A. (to Energy Research 
and Development Administration). US Patent 3,955,150. 4 May 
1976. Filed date 15 Jan 1975. 8p. 

PAT-APPL-541,177. 

An operational amplifier-type filter is described in which the 
only capacitor in the circuit is the compensating capacitance of the 
operational amplifiers. The various feedback and coupling ele- 
ments are essentially solely resistive. 


10855 Miniature electrical connector. Casper, R.F. (to Energy 
Research and Development Administration). US Patent 3,954,321. 
4 May 1976. Filed date 13 Aug 1975. 8p. 

PAT-APPL-604,386. 

A miniature coaxial cable electrical connector is described. 
An annular compressible gasket in a receptacle member has a 
generally triangular cross section resiliently engaging and encir- 
cling a conically tapered outer surface of a plug member to create 
an elongated current leakage path at their interface. The rotation 
of the plug relative to the receptacle is prevented. A metal sleeve 
forms a portion of the receptacle and encircles the plug member 
when interconnected. A split ring in the plug has outwardly and 
rearwardly projecting fingers spaced from and encircling a portion 
of a coaxial cable and is engageable with the metal sleeve to inter- 
lock the receptacle and plug. 


SOLID WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 9352, 9354, 9356, 9357, 9358, 
9366, 9370, 9387, 9394, 9395, 9396, 9397, 9398, 9399, 9404, 
9405, 9412, 9413, 9414, 9415, 9418, 9421, 9422, 9423, 9425, 
9426, 9427, 9428, 9649, 10131, 10273 


10856 (PB—249547) The economics of waste 
water —aquaculture Smith, L.J.; Huguenin, J.E. (Woods 
Hole Oceanographic Institution, Mass. (USA)). Nov 1975. Ilp. 
NTIS $3.50. 

Prepared in cooperation with Massachusetts Univ., Amherst, 
Grant NOAA-04-5-158-1. Pub. in IEEE Conference Record on En- 
Gate in the Ocean Environment OCEAN ‘75, Sep 22—25, 

975 (Cat. No. 75CH0995-1 OEC) p285-293, 1975. 

Due to recent environmental legislation and growing scarci- 
ties of lar seafoods, there is considerable interest in innovative 
systems that can strip nutrients Mg oy from waste water and 
produce potentially useful materials. While many variations of such 
systems exist, the systems described are based on the secondary 
sewage-marine aquaculture system developed at the Woods Hole 

raphic Institution with an option of using thermal effluent 
as a heat source. The design, performance and resulting costs of 
Operational systems for commercial production scaled Ld fac- 
tors of 10, 100 and 1,000 are projected and compared. largest 
of these systems would be ‘able to handle the waste water from a 
city of 100,000 poegie. ite uncertainties in the systems, the 
analysis shows that systems using as a nutrient 
source and free heat len er plant effluents (or located in a 


warm climate) could be profitable. 


108657 Slagging pyrolysis solid waste conversion system. Legille, 
E. (Wurth (P.) S.A., Luxembourg); Berczynski, F.A.; Heiss, K.G. 
pp 232-237 of In Conversion of refuse to energy. Piscataway, NJ; 
inst. of Electrical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 
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: The Andco-Torrax slagging pyrolysis process for the pyroly- 
sis of municipal wastes with steam generation and a granulated slag 
by-product is described. The process requires no prior processing 
of the wastes except shearing bulky items to approximately one- 
meter dimensions. All of the waste except the inert fraction is 
gasified and fed to a secondary combustion chamber. The exhaust 
gases from the secondary combustion chamber are used for air 
preheating and energy recovery in a waste heat boiler of special 
design. Two planned commercial plants which will use the steam 

enerated for power production are described. The Andco-Torrax 

ystem of high temperature slagging pyrolysis yields a 95 to 97 
percent volume reduction, produces an inert residue, and produces 
energy in the form of steam and/or electrical power. 


10858 Operating experience on combined incineration of mu- 
nicipal refuse and sewage sludge. Grant, R.A.; Gardner, N.A. pp 
280-286 of In Conversion of refuse to energy. Piscataway, NJ; Inst. 
of Electrical and Electronic Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The paper describes the process of combined incineration of 
refuse and sewage sludge embracing the Multiple Hearth, or Her- 
reshoff Furnace. It discusses operating experience gained at two in- 
stallations in the United Kingdom and considers economic aspects 
of the process. 


10859 Integrated approach to wastewater and solid waste 
processing. Flanagan, M.J. (Brown and Caldwell Consulting En- 
gineers, Walnut Creek, CA); Horstkotte, G.A. Jr. pp 293-298 of In 
Conversion of refuse to energy. Piscataway, NJ; Inst. of Electrical 
and Electronic Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Following a study of various resource recovery methods, the 
Central Contra Costa Sanitary District elected to coordinate the 
disposal of municipal solid waste in Central Contra Costa County 
with the sludge incineration process at the water reclamation plant. 
Ferrous metal, aluminum, and a combustible fraction are 
recovered in a fully mechanized, dry classification-type resource 
recovery plant. The combustible solid waste fraction is pneumati- 
cally conveyed to the water reclamation plant and provides the 
fuel for lime recalcination and sludge incineration. The heat in the 
furnace off-gas is recovered by waste heat boilers to produce 
steam, which is used to power steam turbine-driven aeration 
blowers and electrical generators. The balance of the steam is used 
in the plant heating and chilling systems. 


10860 French experience with facilities for combined processing 
of municipal refuse and sludge. Krings, J. (INOR SA, Paris). pp 
305-312 of In Conversion of refuse to energy. Piscataway, NJ; Inst. 
of Electrical and Electronic Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The waste processing plant of Dieppe uses the heat 
recovered from the combustion of municipal wastes for drying 
sewage sludge which is then burned with the municipal waste. The 
drying system uses vertical thin-film dryers of nove! design. The 
design and performance of this plant which has been in operation 
since 1971 is summarized. (JSR) 


10861 Transformation of waste into energy and a mineralized 
reusable 


with a high temperature system. Eisenburger, 


granulate | 
J.P. (Lacoray SA, Geneva). pp 331-336 of In Conversion of refuse 


to energy. Piscataway, NJ; Inst. of Electrical and Electronic En- 
gineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The special configuration of the furnace in the flame 
chamber process, which puts the combustion steps of drying, 
degasification, combustion, and smelting above each other in com- 
parison with horizontal grates or drums where they follow each 
other, is described. The configuration of the furnace causes the 
combustible material itself to form the flame chamber and is the 
lining and insulation so that the furnace can be built of normal 
sheet metal except for the ceramic ceiling. The geometry of the 
flame room promotes thermal efficiency because it creates a turbu- 
lent mixed , san No excess air is required. The characteristics of 
the system which would make feasible the combination of a heat 
recovery boiler for steam generation are tabulated. (JSR) 


10862 Union Electric va yt solid waste utilization system. 
Klumb, D.L. pp 488-496 of In Conversion of refuse to energy. 
Piscataway, NJ; Inst. of Electrical and Electronic Engineers, Inc. 
(1975). 
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From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

As a result of full-scale testing of refuse-derived fuels as a 
supplementary fuel in coal-fired boilers, the Union Electric Com- 
pany has under construction a privately owned Solid-Waste Utiliza- 
tion System capable of utilizing practically all the solid wastes 
generated in the St. Louis metropolitan region. A description is 
given of this system, including the collection and transport, 
processing facilities, and boiler charging systems. The solid-waste 
characteristics and the environmental impact of burning refuse- 
derived fuels are discussed. The belief that such a system is 
economically viable is shown by the fact that it is privately owned 
and financed, with no government subsidy. (JSR) 


10863 Processing residues for profit. Fabuss, B.F.; Spencer, 
D.B.; Schroeder, R.L. (Raytheon Service Co., Burlington, MA). pp 
497-502 of In Conversion of refuse to energy. Piscataway, NJ; Inst. 
of Electrical and Electronic Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

Substantial quantities of glass and metals may be recovered 
economically from the non-combustible part of municipal and in- 
dustrial solid waste. Raytheon Company has designed a full-scale, 
27200 kg/hr. (30 TPH) facility for Lowell, Massachusetts, USA, to 
demonstrate the economic feasibility of metal and mineral 
recovery under a demonstration grant from the US Environmental 
Protection Agency. The facility will process incinerator residues 
which still contain large quantities of organic or ‘’unburned’’ 
materials after incineration. Hence, this technology can effectively 
process residues from a wide range of incinerator designs, residues 
from non-slagging pyrolysis systems, and even the heavy fraction 
remaining after air classification of shredded municipal refuse. 
Standard mineral beneficiation techniques and off-the-shelf equip- 
ment are used in the system. It is the novel arrangement of this 
equipment that allows the system to accept a very heterogeneous 
input material and produce a series of basic metal alloys and glass 
which are suitable for recycling into existing secondary markets in 
the USA. High purity and consistency of the output products were 
key design objectives in order to achieve maximum price and mar- 
ketability. 


10864 Recovering resources from urban refuse by the Bureau 
of Mines processes. DeCesare, R.S. (Bureau of Mines, College 
Park, MD). pp 112-117 of In Energy for the environment. Rolin- 
po (ed.). Dayton, OH; American Inst. of Chemical Engineers 
(1 ). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

For nearly 6 years, the Bureau of Mines has successfully 
been operating a continuous pilot plant to reclaim the metals and 
minerals contained in the residues of incinerated municipal refuse. 
A summary of that work is presented. In addition, the Bureau has 
pe ce and has been operating for over 2-1/2 years a second 
pilot plant for mechanically separating the metal, mineral, and fuel 
values contained in raw municipal refuse. The successive stages of 
shredding, air classification, magnetic separation, screening, gravity 
concentration, and electrostatic concentration utilized by the Bu- 
reau’s process produce marketable concentrates of steel, alu- 
minum, heavy nonferrous metals, glass, and combustibles. The 
economics of the system projected for a full-scale operation have 
been so encouraging that several cities are planning resource 
recovery plants based on the Bureau's research. 


10865 Commercialization of small scale fluidized combustion 
techniques. Virr, M.J. (Fluidfire Development Ltd., Livingston, 
NJ). pp 631-647 of In Fluidized-bed combustion. McLean, VA; 
MITRE Corp. (1976). 

From 4. international conference on fluidized bed com- 
bustion; McLean, Virginia, USA (9 Dec 1975). 

See CONF-751213—. 

The desirability of using fluidized-bed combustion for the 
incineration of solid wastes, for industrial boilers, and for metallur- 
gical furnaces is discussed, and the possibilities of materials 
recovery and waste heat recovery in some applications are 
described. The very real commercial advantages that may be made 
by applying fluid-bed technology are illustrated. These advantages 
should be stressed to potential users and for this to be effective, 
accurate assessments of the following should be made: capital cost 
including buildings and installation comparison because the new 
equipment is usually more compact; running costs not forgetting 
the kW load in electric fan or compressor motors, environmental 
advantages; and availability advantages for multi-fuel systems. This 
should include realistic assessment of comparative maintenance 
schedules. The current comparison of these factors, in monetary 
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terms, enables management and government bodies to judge for 
themselves the value of this technology. 


COMBUSTION SYSTEMS 


REFER ALSO TO CITATION(S) 8989, 9042, 9043, 9629, 9637, 
9640, 9642, 9643, 9644, 9645, 9646, 9648, 9649, 9650, 9651, 
9653, 9654, 9655, 9656, 9657, 9658, 9659, 9661, 9662, 9663, 
10111, 10666, 10865, 11119 


10866 Wet scrubbing system for the flue gas of a municipal 
refuse incinerator and the treatment of the waste water. Yamamoto, 
H. (Seitetsu Kagaku Co., Ltd., Osaka). pp 202-207 of In Conver- 
sion of refuse to energy. Piscataway, NJ; Inst. of Electrical and 
Electronic Engineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The increase in waste plastics in municipal refuse has 
resulted in an increase of emissions of HCl, SO/sub x/, and NO/sub 
x/. To abate these emissions the Osaka Prefectural government is- 
sued an ordinance requiring exhaust gas scrubbing equipment. A 
unique pollution control system has developed which included off- 

as scrubbing, waste water treatment, and white smoke removal. 
e design and operation of this system are described. (JSR) 


10867 Washing-out metal oxides and toxic gases from waste in- 
cineration plants with extensive avoidance of wastewater pollution. 
Fattinger, V. (CIBA-GEIGY AG, Basel). pp 208-213 of In Conver- 
sion of refuse to energy. Piscataway, NJ; Inst. of Electrical and 
Electronic Engineers, Inc. (1975). (In German) 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

A method is presented for the purification of flue gases 
from incinerators. In the multistage method there is a controlled 
counter-current flow of washing fluid and flue gas. The method 
requires no lime, alkalis, or other chemicals to be of importance in 
the operating costs. A very high degree of purity of the off-gas is 
still obtained. The acid washing fluid can be bound to the slag. 
When the bound chloride increase prevents the disposal of the slag 
because of disposal regulations, there is a special pre-processing of 
the sludge from the washing installation. 


10868 Countercurrent flow afterburner. Leggett, R.L.; Presse, 
D.E.; Smith, C.J.; Teter, A.R. (to Energy Research and Develop- 
ment Administration). US Patent 3,951,082. 20 Apr 1976. Filed 
date 22 Apr 1975. 8p. 

PAT-APPL-570,98 1. 

An afterburner apparatus for an incinerator is described. 
Products of combustion are distributed through a domed distribu- 
tor in a counterflow manner in opposition to a stream of combusti- 
ble gas. 


10869 Burning rate control in hydrogen fuel combustor. 
Yamane, K.; Ueno, Z.; Morita, A.; Nagaoka, T.; Iwaki, S. (to Nis- 
san Motor Co., Ltd.). US Patent 3,982,878. 28 Sep 1976. Filed 
date 9 Oct 1975. 6p. 

To a mixture of hydrogen and oxygen or air having the 
stoichiometric oxygen-to-hydrogen ratio, a diluent gas such as car- 
bon dioxide or argon is before the mixture is fed to the 
combustor when the burning rate of the mixture is excessively 
high. The diluent in the combustion gas can be reused after 
separation of water. 


PARTICLE ACCELERATORS 


10870 Status of the Nevis synchrocyclotron facility and experi- 
mental program. Storm, D.W. (Columbia Univ., NY). A/P (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 706-712( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The status of the Nevis Synchrocyclotron and its experimen- 
tal program are described. (SDF) 


10871 Present status of beam lines at KEK. Hirabayashi, H.; 
Kurokawa, S.; Kusumegi, A. (KEK National Lab. for High Energy 
Physics, Ibaraki, Japan). AJP (Am. Inst. Phys.) Conf. Proc.; No. 33, 
713-723( 1976). 
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From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The present status of the beam lines at KEK 12 GeV proton 
synchrotron is given. The accelerator recently has achieved suc- 
cessful operation accelerate protons up to 10.4 GeV at the latest 
run. The time schedule of construction and the program of experi- 
ments with the m2 beam and two experiments with the bubble 
chamber beam are approved for the initial phase of experiments. 
These experiments also given. A 4 GeV;c unseperated m, 72, 
has been J ae installed at the internal target area. A beam, KI, up 
to 6 GeV/c from the fast extracted proton beam for the bubble 
chamber experiments is at the final stage of construction. Two ex- 
periments with the 72 beam and two experiments with the bubble 
chamber beam are approved for the initial phase of experiments. 
These experiments are expected to start in the middle of 1977. 
Two low momentum separated kaon beams, K2 and K3, up to 2 
GeV/c as well as the splitting system of the slow extracted protons 
are now at the final stage of design and the construction has been 

ially started. The completion of these beam lines is scheduled 
in the spring of 1979. Three experiments utilizing the kaon beams 
are also approved. 


DESIGN, DEVELOPMENT, AND OPERATION 


10872 (UCRL-Trans— 1527) Measurement of spectra of high- 
protons generated in the shielding of a 680 MeV 
. Aleinikov, V.E.; Gerdt, V.P.; Timoshenko, G.N. (Joint 
Inst. for Nuclear Research, Dubna (USSR)). 1975. Translation of 
JINR—P 16-9400. 22p. Dep. NTIS $3.50. 

Until very recently, no experimental information on spectra 
of high-energy protons generated in the shielding of accelerators 
has been available in the literature. Such information is necessary 
not only to establish the degree of radiation risk due to this field 
component, but also to check the methods of calculating the 
shielding and determining the degree of adequacy of the readings 
of dosimeters to the equivalent dose in the radiation fields behind 
the shielding of accelerators. The spectra of protons escaping from 
the shielding of the synchrocyclotron of the Laboratory of Nuclear 
Problems, Joint Institute for Nuclear Research, were measured 
along the normal to the shielding with a spectrometer constructed 
for proton spectra between 55 and 500 MeV. The measured spec- 
tra of protons emitted from shielding of the 680 MeV synchro- 
cyclotron are presented. 


10873 (ERDA-tr—187)  High-cu 
microsecond electron bundles. Glukhikh, V.A.; Gusev, O.A.; 
Svin’in, M.P. 1976. Translation by T.W. Appich Jr. of Russian 
preprint D-0302. 30p. Dep. NTIS $4.00. 

At the present time, electron accelerators are being 
designed which make it ible to obtain relativistic bundles with 
a length of 10-* to 10-7 seconds, with a current of up to 10* A, 
and an energy of up to 10’ eV. A certain amount of promise is as- 
sociated with the use of high-current electron bundles (HCEB) to 
solve the several problems, but it is necessary to have HCEB of 
considerable length (10-* to 10~* seconds) at a pulse power of 
10"' to 10 wt. In this connection, it is becoming important to 
study a whole series of scientific and engineering problems which 
are associated with designing an accelerator with an inductive 
energy accumulator. For this pu , an experimental inductive 
euediinater was developed to obtain a pulsed electron bundle with 
an energy of | MeV and a current per pulse of 20 kA at a pulse 
length on the order of 10~* to 10~* seconds. The design of the ac- 
celerator is described. 


10874 (ERDA-tr—170) Report on the fire in the cable tunnel 
beneath Hall I on May 6, 1975. (Deutsches Elektronen- 


rrent accelerator for 


Synchrotron (DESY), Hamburg (Germany, F.R.)). Mar 1976. 
Translation by W.J. Grimes of German report. 55p. Dep. NTIS 
$4.50. 

On May 6, 1975 the cable tunnel beneath Hall I at DESY 
suffered extensive fire damage. A report is given of the fire and 
how it was fought, including an analysis of the situation and a sum- 


uences of the fire. Results of the analysis of the 
efforts to put out fire are discussed. 


10875 Great proton accelerator in Batavia/USA. Pt. 2. Harigel, 
G. Phys. Bl.; 32: No. 5, 209-219(May 1976). (In German). 
6 figs.; 1 tab.; 16 refs. 
The first experiments with the 500 GeV proton beam are 
described. 
10876 Alternating phase focused linacs. Swenson, D.A. (Los 
Alamos Scientific Lab., NM). Part. Accel.; 7: No. 2, 61-67(Jul 
1976). 


mary of the co’ 
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An array of alternating phase focused linac structures are 
presented which show promise for acceleration of protons and 
heavy ions at higher frequency and from lower energies than cur- 
rently possible with magnetically focused drift tube linacs. In these 
structures, the transverse, as well as the longitudinal, focusing 
forces are Be comma by the rf fields. By arranging the drift tube 
lengths, and hence the gap positions, in an appropriate way, in a 
standing wave drift tube loaded structure, the particles can be 
made to experience acceleration and a succession of focusing and 
defocusing forces which result in satisfactory containment of the 
beam without dependence on additional focusing fields. A scaling 
law is described which transforms the basic phase sequences to 
other synchronous energies, wavelengths, i 
charge states. A graphical parameter space is developed as an aid 
in selecting suitable basic phase sequences, and techniques are 
discussed for generating linacs. Three alternating phase focused 
linacs are presented as examples; one for protons, and the others 
for heavy ions. The geometry and performance of each are 
described. 


10877 Radiation levels in the Fermilab main ring enclosure 
during accelerator operation. McCrary, J.H.; Yovanovitch, D.D. 
(Fermi National Accelerator Lab., Batavia, IL). Part. Accel.; 7: 
No. 2, 119-121(Jul 1976). 

Film badges have been used to measure the ‘’beam-on’’ 
radiation levels in a 45° segment of the Fermilab Main Ring. This 
segment contains regions where proton losses from the primary 
beam are both high and low. A comparison is made between the 
beam-on radiation intensity and the residual radioactivity measured 
with the beam off. A quantitative description is given of the 
decrease in radiation intensity with position downstream from a 
high loss point. 


10878 Challenge of high energy radiation dosimetry and pro- 
tection. Nelson, W.R.; Jenkins, T.M. (Stanford Univ., CA). [EEE 
Trans. Nucl. Sci.; NS-23: No. 4, 1322-1328(Aug 1976). 

Health physicists have come from the fields of chemistry, 
physics, biology, medicine, mathematics, geology, hydrology, 
ecology, meteorology, computer science, etc. How the accelerator 
health physicist can and should use these diverse talents to best ad- 
vantage in an accelerator environment is discussed. (PMA) 


10879 Accelerator beam dosimetry. Nelson, W.R. (Stanford 
Univ., CA). JEEE Trans. Nucl. Sci.; NS-23: No. 4, 1376-1378(Aug 
1976). 

The phrase radiation dosimetry implies, from an etymologi- 
cal point of view, the measurement of radiation dose. In the 
broader sense of the phrase, radiation dosimetry also concerns it- 
self with the estimation of energy deposited in an irradiated medi- 
um by the interaction of ionizing radiation with matter. Both 
theoretical and applied radiation dosimetry have been treated 
adequately. A comprehensive knowledge of the physical interac- 
tions leading to excitation, ionization, and the production of delta- 
rays greatly aids in the understanding of radiation dosimetry. 
Secondary beams of charged particles are very common around 
high energy accelerators and each beam is generally well un- 
derstood. An example might be a 10 GeV/c (+- 4 percent) beam 
of pions with a flux density of 10 particles/cm*-sec and with a 
beam spot size of about | cm? that falls off radially in a Gaussian 
fashion. The contamination of the pion beam by electrons, muons, 
etc., might also be known. With all this information it is rather 
straightforward to evaluate the dose rate in the beam. Dose rate 
measurements using ion chambers, for example, might yield results 
in disagreement with these calculations, and many times it is due 
to the fact that the energy escaping the detector is not correctly 
accounted for. The problem of charged particles losing energy by 
collision (i.e., excitation and ionization) is considered. 


10880 Personnel dosimetry at accelerator laboratories. Gollon, 
P.J. (Fermi National Accelerator Lab., Batavia, IL). JEEE Trans. 
Nucl. Sci.; NS-23: No. 4, 1385-1389( Aug 1976). 

Three complementary topics are covered: the various ra- 
tionales for personnel monitoring practices at accelerator laborato- 
ries, current monitoring practices at these laboratories, and some 
possible future developments. The discussion is based largely on a 
number of conference proceedings and review articles. Many of 
the points made apply equally well to other types of facilities; ac- 
celerators are unique primarily in regard to the types of radiation 
present and the rapidity with which operating conditions change. 


10881 Production of radioactivity by particle accelerators. Gol- 
lon, P.J. (Fermi National Accelerator Lab., Batavia, IL). /EEE 
Trans. Nucl. Sci.; NS-23: No. 4, 1395-1400( Aug 1976). 

At all accelerators with energies greater than some tens of 
MeV, induced radioactivity results whenever beams interact with 
accelerator or beam transport components. Typically these interac- 
tions occur at injection and extraction points and beam splitting 
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stations. Losses at these points are not desirable, and great efforts 
are often required to reduce them. Beam losses also occur at colli- 
mators, scrapers, target areas and beam dumps; these losses are 
deliberate and cannot be reduced. Consequently, these are usually 
the most radioactive areas of the accelerator, and work near them 
is the largest source of radiation exposure at all laboratories. It is 
therefore necessary to be able to anticipate the magnitude of the 
problems involved in such work, in order to minimize those 
problems in the design of a new facility. While these loss points 
are common to all accelerators, the magnitude of the resulting 
problems depends on many factors unique to each accelerator: the 
type of particle accelerated, the particle energy, and the geometry 
and composition of the items being struck. These considerations 
are discussed, and a general introduction is given for those not ac- 
tively involved in this area. 


10882 Present and future of high energy accelerators. Perez- 
Mendez, V. (Univ. of California, Berkeley). JEEE Trans. Nucl. 
Sci.; NS-23: No. 4, 1422-1426( Aug 1976). 

The field of high energy accelerators has been changing 
rapidly during the last few years. In proton machines, future 
developments can be expected to involve superconducting magnet 
rings as well as storage rings to obtain higher cm energies. In 
heavy ion machines, the trend is towards developing higher current 
medium energy machines with higher intensities than the present 
ones. In the region of medium energy physics (proton machines, 
Ep less than | GeV) a number of circular and linear machines are 
commencing operation whose main advantage over the old fm 
cyclotrons is primarily the higher intensity. In high energy electron 
accelerators, the main trend is at present to use the existing 
machines as injectors for electron-positron colliding ringsminosity 
and energy are being increased to satisfy the needs of physics 
research programs. Some years in the future there are plans for 
electron—proton colliding rings (PEP) at energies around 70 GeV. 
In the lower energy range of electron machines there is considera- 
ble development of medical accelerators underway as sources of 
pions, neutrons, or x-rays, the last being the conventional use. The 
electron storage rings of the physics machines are also in use as 
sources of synchrotron radiation, for physical and biological 
research in the far ultraviolet and soft x-ray region. The main 
developments in the next five years in accelerator construction are 
in the direction of using superconducting magnets for circular 
machines and superconducting cavities for linear accelerators. 
Fixed target machines will be used as injectors for colliding beam 
storage rings. A number of heavy ion machines will be constructed 
capable of accelerating all ions up to uranium. 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


10883 (ANL-HEP-CP—76-51) Isochronous limits on unequal 

for bunched beam collisions. Diebold, R.; Month, M. 
(Argonne National Lab., Ill. (USA)). 1976. Contract W-31-109- 
Eng-38. 8p. Dep. NTIS $3.50. 

The dynamics of colliding bunched beams in the Energy 
Saver/Doubler (ESD) at Fermilab are discussed. For proper colli- 
sions of bunched beams with unequal energies, the orbit in the 
ESD must have a slightly different circumference than that of the 
main ring. The corresponding amount of momentum shift to 
achieve the circumference difference and the resulting maximum 
displacement are calculated. (PMA) 


(BNL—50522) Spectra and of synchrotron radia- 
tion. Green, G.K. (Brookhaven National Lab., Upton, N.Y. 
. 1S Apr 1976. Contract E(30-1)-16. 90p. Dep. NTIS 


The spectra, angular distribution, and polarization functions 
of synchrotron radiation are tabulated in parametric form. Nu- 
merous graphs of the functions are included, and these can be 
used for rapid estimation of photon flux as a function of the vari- 
ous parameters. The extended synchrotron radiation source is 
described, and the exact, but unintegrable, equations are derived. 
Properties of this source depend upon at least nine ters. An 
approximation of the source accurate enough for estimating flux in 
optical instruments is developed. Power and power density in the 
radiation beam are described and convenient approximations are 
developed. Simple optical transformations are used to illustrate 
some of the important properties of the extended source. 


10885 Isochronous m harmonic beam space charge ef- 
fect. Mallory, M.L.; Fischer, K.N.; Hudson, E.D. (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Nucl. Instrum. Methods; 135: No. 1, 
29-37(15 May 1976). 

A heavy-ion beam loss was La aoe ae detected when 
two harmonic beams are simultaneously accelerated from the ion 
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source in the Oak Ridge Isochronous Cyclotron (ORIC). This loss 
is dependent upon the pressure in the cyclotron acceleration 
chamber. The desired low harmonic (high charge state) beam in- 
tensity decreases as the vacuum improves, which is surprising if the 
beam losses are primarily due to charge exchange processes with 
the residual gas. A calculation based upon a space —! interac- 
tion model between harmonic beams leads to the conclusion that 
the beam intensities are of the right magnitude for space charge 
losses. A beam interceptor for the high harmonic (low charge 
state) beam located near the ion source is proposed as a solution 
to this beam loss. 


velope —— for cylindrically symmetric 
charged-particle beams. Lee, E.P.; Cooper, R.K. (Univ. of Califor- 
nia, Livermore). Part. Accel.; 7: No. 2, 83-95(Jul 1976). 

An envelope equation, which includes the effects of a sole- 
noidal field, acceleration, self-induced forces, and scattering by a 
background medium, is derived for the rms radius of a relativistic 
beam. The system is assumed to be cylindrically symmetric with 
high enough energy that the paraxial approximation is applicable. 
The solenoidal field is taken to be uniform normal to the direction 
of propagation but the beam current profile is arbitrary. The well- 
known equations of propagation are recovered in their respective 
domains of applicability (i.e., vacuum transport in a solenoid, 
equilibrium conditions, the Nordsieck equation, free expansion, 
and the sausage-mode equation). A treatment is also given of the 
matching conditions for a beam injected into gas through a foil in 
the presence of a solenoidal field. The derivation of the envelope 
equation differs from previous work in making use of the scalar 
virial moment of the single-particle equation of motion. The beam 
emittance appears in a natural way as a constant of integration and 
is shown to be proportional to the effective phase area occupied 
by the particles. No distribution function is specified for the trans- 
verse velocities, but the beam is assumed to pulsate in a self- 
similar fashion. 


AUXILIARIES AND COMPONENTS 


10887 (AD-A—023522) Charged particle shielding. Final re- 
port. Galonsky, A. (Michigan State Univ., East Lansing (USA). 
Cyclotron Lab.). 12 Aug 1975. Contract N00014-68-A-0109-0008. 
9p. NTIS $3.50. 

No abstract available. (GRA) 


10888 (ORNL-tr—4211) Emittance measuring system on the 
UNILAC. Ehrich, A.; Glatz, J.; Strahl, P. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, F.R.)). 1974. 
Translation R.G. Mansfield from pp 19-26 of GSI-PB—3-74. 
22p. Dep. IS $3.50. 

A description is given of one of the beam emittance measur- 
ing systems designed for the UNILAC at GSI. The measuring 
system mechanics and the detector system are detailed, and the as- 
sociated electronics are discussed. Computer programming and 
data processing and evaluation are described. (PMA) 


10889 (ANL-Trans— 1075) Current monitor for the measure- 
ment of a ion beam. Reimann, R.; Ruede, M. Translated 
from Nucl. Instrum. Methods; 129: 53-58(1975). 13p. Dep. NTIS 
$3.50. 

A beam monitor which permits the non-intercepting mea- 
surement of a pulsed proton beam the associated electronics 
for an analog and digital display is described. With the help of an 
automatic range selector, beam currents from 0.1 to 250 wA can 
be measured. 


10890 (ERDA-tr—190) Development of a  shock-excited 
electron 


unipolar generator to supply a high-current ) accelerator. 
Glukhikh, V.A.; Karasev, B.G.; Kharitonov, V.V.; Skripunov, V.N. 
1976. Translation by J. Hess of Russian preprint A-0294. I Ip. 
Dep. NTIS $3.50. 

A description is given of the design of a shock-excited 

generator of the cylindrical type with a massive rotor and liquid- 
metal current collectors. The electromotive force of the generator 
is 70 V, the stored kinetic energy is 40 MJ, and maximum 
discharge current is up to 1,000 kA. Investigative results are given 
for a model of the current-collecting unit of the generator as well 
as for the liquid metal switch which connects the generator to an 
induction storage unit. 
10891 Corrective element for resolution magnetic optics. 
Blanpied, G.; Liljestrand, R.; ‘aolieen G.W. (Texas Univ., 
Austin (USA). Dept. of Physics); Spencer, J.E. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Nucl. Instrum. Methods; 134: No. 
3, 421-435(1 May 1976). 

A new of —— magnet which superimposes Gaus- 
sian-like anal as basis Sastbad t give cay datied field in- 
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tegral, or combination of multipoles, is presented. Two | T- 
based on this design were constructed and mapped. 


roduced. Such magnets are ideal as 
adjustable primary or corrective elements in precision magnetic- 
optics systems. 
10892 General ion-optical correction element. Fe . H.D.; 
Spencer, J.E. (Los Alamos Scientific Lab., N.Mex. (USA)): Hal- 
bach, K. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Nucl. Instrum. Methods; 134: No. 3, 409-420(1 May 1976). 
A general purpose type of multipole magnet is described 
which provides some unique advantages. It produces a very 
uniform dipole field which can be rotated about the longitudinal 
axis of the magnet. Higher-order multipoles can also be rotated 
and can be simultaneously excited without the use of i ndent 
coils. A magnet having octupole geometry was built and to 
verify the basic ideas. 


10893 Residual radioactivity in the Fermilab accelerator enclo- 
sures. McCrary, J.H.; Casebolt, H.H. Jr. (Fermi National Accelera- 
tor Lab., Batavia, IL). Part. Accel.; 7: No. 2, 111-117(Jul 1976). 

A self-propelled radiation survey vehicle is used to make 
periodic measurements of the radiation levels in the various Fer- 
milab accelerator enclosures resulting from residual radioactivity 
induced by losses from the proton beam. The vehicle is —— 
with instrumentation which provides a strip chart record of the 
radiation intensity as a function of position and the mean radiation 
intensity of a given segment of the accelerator. Plots of the mean 
radiation intensity as a function of time for the past and a half 
are presented here for several of the accelerator enclosures. 


10894 Similarities among the radiation fields at different types 

of high energy accelerators. Nelson, W.R.; Jenkins, T.M. (Stanford 

— CA). IEEE Trans. Nucl. Sci.; NS-23: No. 4, 1351-1354( Aug 
). 

Comparisons are made between electron and proton shield- 
ing problems. The health physicist, charged with shielding either 
type of accelerator, must ask himself, '’Am I faced with a thick or 

in shield problem.”’ For the electron accelerator, he may be able 
to remove the photon component with medium or high Z materials 
close to the source, leaving a thick shield problem to solve. On the 
other hand, the health physicist at a proton accelerator always 
shields for hadrons; i.e., the proton component is always small. At 
both types of accelerators, muons may be a problem in the for- 
ward direction. If the shields are thick, then similar spectra should 
be observed to the degree that shield compositions are the same. 
Thus it is possible for health physicists at various accelerators 
around the world to use similar shielding codes and methods, and 
to compare measurements regardless of type of accelerator. 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 10944 


10695 (LA—6381) Stretched-wire, 

device for EPICS. Ensslin, N.; Greene, S.J.; Thiessen, H.A. (Los 
Alamos Scientific Lab., N.Mex. (USA)). May 1976. Contract W- 
7405-Eng-36. 26p. . NTIS $4.00. 

A description is given of design considerations, physical 
layout, electronics, and PDP-11 computer programming for the 
Energetic Pion Channel and rt (EPICS) taut-wire 
system. EPICS is a high-resolution pion channel and rometer 
facility at Los Alamos Meson Physics Facility (LAMPF). The taut- 
wires are remote, position-sensing devices attached to the relative- 
ly inaccessible channel magnets for monitoring their relative posi- 
tions. 


10896 (LA—6543-MS) C in support of experiments 
at LAMPF. Thomas, R.F.; Amann, J.F.; Butler, H.S. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Oct 1976. Contract W-7405S- 
ENG-36. 24p. Dep. NTIS $4.00. 

This report documents the discussions and conclusions of a 
study, conducted in August 1976, of the requirements for com- 
puter support of the experimental program in medium-energy 

ysics .o Clinton P. Anderson Meson Physics Facility. | 

s § 


10897 Performance of EPICS pion channel. Slater, D.C. (Univ. 
of Virginia, Charlottesville); Morris, C.L.; Thiessen, H.A. AIP 
(Am. Inst. Phys.) Conf. Proc.; No. 33, 740-741(1976). 
From International ical conference on rane wages ned 
ics; Pittsburgh, Pennsylvania, United States of America (USA) 
ey May wee 
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See CONF-760561—. 

A facility for pion scattering experiments called EPICS is 
under construction at LAMPF. The channel part has been in- 
stalled, and results from the first tests of this channel are reported. 


STORAGE RINGS 


REFER ALSO TO CITATION(S) 10882 


10898 (BNL—20550(Vol.2), pp 661-664) C require- 
ments in ISABELLE based on the cecron proton instal 
Groebner, O. (European Organization for Nuclear Research, 
Geneva). 1975. 

From Proceedings of the ISABELLE summer study; Upton, 
New York, USA (14 Jul 1975). 

In Proceedings of the 1975 ISABELLE summer study, July 
14—25, 1975. Volume II. 

It is known from experience in the ISR that the concentra- 
tion of electrons in the proton beam, N/sub e//N/sub p/, must be 
reduced below the threshold for coupled electron-proton oscilla- 
tions to obtain good beam conditions. The detrimental effect of 
the repeated occurrence of this instability manifests itself mainly as 
an increased beam blow-up rate and in drastically increased 
background counting rates for high ene experiments. The 
tolerable degree of neutralization in ISABELLE is calculated with 
and without Landau damping. 


10899 (BNL—21707) Multifilamentary Nb,Sn dipole magnet. 
Sampson, W.B.; Suenaga, M.; Kiss, S. (Brookhaven National Lab., 
Upton, N.Y. (USA)). 1976. Contract E(30-1)-16. 3p. (CONF- 
760839—7). Dep. NTIS $3.50. 

From Applied superconductivity conference; Palo Alto, 
California, United States of America (USA) (17 Aug 1976). 

A one meter long, 8 cm aperture dipole magnet was con- 
structed from prereacted Nb,Sn multifilamentary conductor. The 
conductor is in the form of a wide braid formed from 95 wires of 
0.3 mm dia each containing 1045 filaments of niobium in a 
copper-tin matrix. After braiding and compacting, the conductor 
was heat treated to form the Nb,Sn filaments. The braid was then 
wound into a dipole of the ISA type using techniques similar to 
those employed in the construction of magnets from the more con- 
ventional NbTi braid. Voltage taps were attached to the conductor 
at appropriate positions so that the effect of mechanical stress 
could be observed at the bends of greatest curvature. The effective 
resistivity of the bent regions of the conductor showed a marked 
dependence on the bend radius varying from 7 x 10-"° ohm-cm at 
a radius of 0.6 cm to approximately 10-' ohm-cm at 1.0 cm mea- 
sured at a field of 3 T and a current density of 3.7 x 10* 
Amps/cm*. While the bending of the conductor during coil fabrica- 
tion did lead to some damage of the Nb,Sn filaments, it was not 
the factor limiting coil performance. The connection between the 
coil halves in the m t was resistive and limited the maximum 
coil current to 2650 amps, well below the short sample limit. An 
improved method of coil interconnection is being used in future 
magnets in this series and should make it possible to extend the 
measurements to higher fields and current densities. 


10900 (BNL—50514) ISABELLE forced circulation cooling 

: proposed method of producing and distributing helium 

for 4.5 K magnets. Brown, D.P. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 15 Apr 1976. 
Contract E(30-1)-16. 18p. Dep. NTIS $3.50. 

A report is given of the refrigeration’ system proposed for 
ISABELLE. The system features a single refrigerator of about 25 
kW capacity. The refrigerant helium is supplied to the 960 
ISABELLE Magnets at a pressure of 15 atm and a temperature of 
2.8°K. The return to the refrigerator is at 14.3 atm and a 6.2°K. As 
many as 60 ts will be cooled in series. The steady-state 
design temperature for the warmest t is 4.3°K. This tempera- 
ture will rise to 4.5°K during the acceleration cycle. 


10901 (BNL—50519) ISABELLE: a or + sere 
of a —proton storage accelerator . (Brookhaven Na- 
Gout tab. U . N.Y. (USA)). May 1976. Contract E(30-1)-16. 
113p. Dep. S $7.75. 
The construction of an Intersecting Storage Accelerator 
Facility (ISA or ISABELLE) at Brookhaven National Laboratory is 
. ISABELLE will permit the exploration of proton-proton 
collisions at center-of-mass energies continuously variable from 60 
to 400 GeV and with luminosities of 10 to 10" cm~ sec™' over 
the entire range. An overview of the physics potential of this 
machine is given, covering the production of charged and neutral 
intermediate vector bosons, the hadron production at high trans- 
verse momentum, searches for new, massive Fay and the 
energy dependence of the strong interactions. facility consists 
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of two interlaced rings of superconducting magnets in a common 
tunnel about 3 km in circumference. The proton beams will collide 
at eight intersection regions where particle detectors will be ar- 
ranged for studying the collision processes. Protons of approxi- 
mately 30 GeV from the AGS will be accumulated to obtain the 
design current of 10A prior to acceleration to final energy. The 
design and performance of existing full-size superconducting 
dipoles and quadrupoles is described. The conceptual design of the 
accelerator systems and the conventional structures and buildings 
is presented. A preliminary cost estimate and construction 
schedule are given. Possible future options such as proton-an- 
tiproton, proton-deuteron and electron-proton collisions are 
discussed. 


10902 (BNL—50528) Experimental halls workshop summary. 
Thorndike, A. (Brookhaven National Lab., Upton, N.Y. (USA)). 1 
Jun 1976. Contract E(30-1)-16. 8p. Dep. NTIS $3.50. 

At the experimental halls workshop, discussions were held 
on: (1) open areas as compared with enclosed halls; (2) the needs 
of ep, anti pp, and other options; (3) the hall for the lepton detec- 
tor; and (4) the hall for the hadron spectrometer. The value of dif- 
ferent possibilities for the future experimental program was ex- 
plored. A number of suggestions emerged which will be used as 
the design of the experimental halls progresses. 


10903 (BNL—50533) Electron clearing for the ISA proton 
beam. Herrera, J.C. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 12 Jul 1976. Contract E(30-1)-16. 1 1p. Dep. NTIS $3.50. 

The circulating protons in the ISABELLE intersecting 
storage ring accelerator will collide with the residual gas in the 
vacuum chamber. The electrons produced will tend to be captured 
by the potential well of the beam itself and result in a neutraliza- 
tion of the space charge of the beam. A detailed analysis is given 
of the various mechanisms which can be used to reduce the net 
degree of beam neutralization. It is concluded that the average 
neutralization will be about 10~‘ for a residual gas pressure of 3 x 
10-"' torr of hydrogen. 


10904 (BNL—S50540) Estimating ISABELLE _ shielding 
requirements. Stevens, A.J.; Thorndike, A.M. (Brookhaven Na- 
tional Lab., Upton, N.Y. (USA)). 5 Apr 1976. Contract E(30-1)- 
16. 67p. Dep. NTIS $4.50. 

Estimates were made of the shielding thicknesses required 
at various points around the ISABELLE ring. Both hadron and 
muon requirements are considered. Radiation levels at the outside 
of the shield and at the BNL site boundary are kept at or below 
1000 mrem per year and 5 mrem/year respectively. Muon require- 
ments are based on the Wang formula for pion spectra, and the 
hadron requirements on the hadron cascade program CYLKAZ of 
Ranft. A muon shield thickness of 77 meters of sand is indicated 
outside the ring in one area, and hadron shields equivalent to from 
2.7 to 5.6 meters in thickness of sand above the ring. The sug- 
gested safety allowance would increase these values to 86 meters 
and 4.0 to 7.2 meters respectively. There are many uncertainties in 
such estimates, but these last figures are considered to be rather 
conservative. 


INSTRUMENTATION 


RADIATION INSTRUMENTATION 
REFER ALSO TO CITATION(S) 12132 


GENERAL DETECTORS AND MONITORS 


REFER ALSO TO CITATION(S) 9940, 10893, 10926, 10966, 
11075, 11139, 11299, 11842 


10905 (AD-A—022848) Calculation of gamma-ray response 
matrix for 5-cm NE-213 organic liquid scintillation detector. Final 
report, 9 Jan 1973—30 May 1975. Lurie, N.A.; Harris, L. Jr.; 
Young, J.C. (Intelcom Rad Tech, San Diego, Calif. (USA)). 30 
May 1975. Contract DNAOOI-72-C-0020. ISIip. (INTEL- 
RT—8013-005). NTIS $6.00. 

The gamma-ray response matrix is reported for a S-cm NE- 
214 organic liquid scintallation detector. Gamma-ray response 
functions were determined by Monte-Carlo calculations of the 
pulse-height spectra. The calculational method was thoroughly 
tested by comparisons with measured results from several laborato- 
ry gamma-ray sources. The response matrix generated from these 
calculations is 186 x 93, covering a pulse-height range from 0.10 
to 9.40 light units and an energy range from 0.22 to 11.99 MeV. 
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The response matrix was tested by unfolding a variety of measured 
gamma-ray spectra. The detector efficiency is also presented. 
(GRA) 


10906 (AD-A—023477) Time-dependen 
neutron-induced silicon dose rates in a missile guidance system. 
Final report, 1 Jun 1973—16 Jun 1975. Steinman, D.K.; Harris, L. 
Jr; Friesenhahn, S.J.; Young, J.C.; Lurie, N.A. (Intelcom Rad 
Tech, San Diego, Calif. (USA)). 2 Jun 1975. Contract DNAOO1- 
73-C-0259. 25ip. (INTEL-RT—8093-017). NTIS $8.00. 

Time-dependent measurements of silicon-ionization dose 
rates inside a missile guidance system due to incident neutrons 
from a pulsed, white-spectrum linac source were performed. The 
measurements were made inside the autopilot and inside the mis- 
sile guidance set for 30 deg - and 90 - deg missile orientations. 
Supplementary measurements were made in a simple-geometry 
cylinder of steel and styrofoam. The bulk-silicon-ionization dosime- 
ter, which consisted of a silicon surface-barrier detector sur- 
rounded by silicon, was developed for these measurements. The 
dosimeter was calibrated for incident neutrons and gamma rays. 
The energy-dependent neutron calibration was converted to silicon 
ionization kerma for incident-neutron energies from 3 to 20 MeV. 
Time-dependent measurements of count rates and energy spectra 
of scattered neutrons and secondary gamma rays were also per- 
formed using a NE-213 detector. The energy spectrum of incident 
source neutrons was measured using the NE-213 detector, a *Li 
glass detector, and a BF* detector for incident neutron energies 
from 0.4 eV to 20 MeV. (GRA) 


10907 (CONF-761006—4) Current pulse characteristics and 
gamma-noise frequency spectrum measurements for a neutron fis- 
sion counter. Burns, R.S.; Booth, R.S.; Valentine, K.H. (Oak Ridge 
National Lab., Tenn. (USA)). 1976. Contract W-7405-ENG-26. 
29p. Dep. NTIS $4.00. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

The pulse characteristics from neutron interactions in a fis- 
sion counter (99.4 percent enriched **U) were modeled for practi- 
cal ranges of counter variables. The gamma-noise spectra of the 
counter were measured for these same ranges of counter variables 
so that the effects of the variables on both the neutron pulse 
characteristics and the gamma-noise spectra could be determined. 
The proper selection of counter variables will yield the highest 
practicable ratio of the neutron-induced signal amplitude to 
gamma-noise background. This optimization is required so that the 
counter can have a sensitivity of approximately 10 counts sec™' 
[nv(th)]~' while exposed to a gamma dose rate of 10* to 10* R/hr. 
Such a counter is required for ex-vessel, low level, flux monitors in 
liquid-metal fast breeder reactors. New results obtained from this 
study include a determination of the effects of the fission counter 
electrode-to-ground capacitance, electron collection time, and the 
time constant of the electrode capacitance and preamplifier input 
resistance on the neutron-induced current pulse and the current 
pulse frequency spectrum. The effects of the electron collection 
time and electron capacitance-preamplifier resistance time con- 
stant on the magnitude of the gamma-noise spectra were also 
determined. 


10908 (LA-UR—76-2284) Epitaxial silicon semiconductor de- 
tectors, past developments, future prospects. Gruhn, C.R. (Los 
Alamos Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405- 
ENG-36. 22p. (CONF-761006—8). Dep. NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

A review of the main physical characteristics of epitaxial sil- 
icon as it relates to detector development is presented. As exam- 
ples of applications results are presented on (1) epitaxial silicon 
avalanche diodes (ESAD); signal-to-noise, non-linear aspects of 
the avalanche gain mechanism, gain-bandwidth product, (2) ul- 
trathin epitaxial silicon surface barrier (ESSB) detectors, 
to heavy ions, (3) an all-epitaxial silicon diode (ESD), response to 
heavy ions, charge t rt and charge defect. Future prospects 
of epitaxial silicon as it relates to new detector designs are sum- 
marized. 


10909 (LA-UR—76-2285) All epitaxial silicon diode heavy ion 
detector. Gruhn, C.R.; Goldstone, P.D.; Jarmie, N. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 
10p. (CONF-761006—10). Dep. NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

An all epitaxial silicon diode (ESD) heavy ion detector has 
been designed, fabricated, and tested. The active area of the detec- 
tor is 5 cm? and has a total thickness of 50 yu. The response of the 


it measurements of 
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detector has been studied with fission a. alpha particles, 
oxygen ions, and sulfur ions. A number of advantages in terms of 
both fabrication and performance are discussed. 


10910 (LA-UR—76-2291) Thin silicon for dE/dx de- 
tectors. Maggiore, C.J.; Goldstone, P.D.; Gruhn, C.R.; Jarmie, N.; 
Stotlar, S.C.; DeHaven, H.V. (Los Alamos Scientific Lab., N.Mex. 
(USA)). 1976. Contract W-7405-ENG-36. 14p. (CONF- 
761006—12). Dep. NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

The techniques for fabricating thin self-supporting epitaxial 
films for dE/dx detectors have been studied. Detectors having 
thicknesses between | and 4 um with areas of 12.5 mm? have been 
fabricated and tested. The response of the detectors has been stu- 
died with alpha particles, oxygen ions, and fission framents. 


10911 (LA-UR—76-2303) Sub-nanosecond plastic scintillators. 
Lyons, P.B.; Caldwell, S.E.; Hocker, L.P.; Crandall, D.G.; 
Zagarino, P.A.; Cheng, J.; Tirsell, G.; Hurlbut, C.R. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 
21p. (CONF-761006—11). Dep. NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

Quenched plastic scintillators have been developed that 
yield much faster short decay components and greatly reduced 
long decay components compared to conventional plastic scintilla- 
tors. The plastics are produced through the addition of selected 
quench agents to NEI11 plastic scintillator that result in reduced 
total light output. Eight different agents have been studied. 
Benzophenone and piperidine are two of the most effective quench 
agents. Data are presented both for short and long decay com- 
ponents. The plastics are expected to make significant contribu- 
tions in areas of plasma diagnostics. 


10912 (PB—252593) Multiwire proportional chambers with 
delay-line readout for the imaging of 

Annual progress Perez-Mendez, V. 
(California Univ., Berkeley (USA)). 28 Jan 1974. 24p. 
(NSF/RANN/IT/GI—35 142/PR-73-4). NTIS $4.50. 

This report describes the design and construction of four 
Multiwire Proportional Chambers (MWPC’'s) with delay line 
readout. The construction of honeycomb lead converter and effi- 
ciency of various lead converter configurations for 0.5 MeV 
gamma rays are given. The author reports the time spread, spatial 
resolution and their correlations for three different converter sizes. 
The author further measures the angular dependency of the con- 
version efficiency for a four layer converter. The author describes 
all the electronic modules and interfacing to the PDP-11/20 com- 
puter. A list of peripheral equipments is also included. (GRA) 


10913 Techniques for particle identification and energy mea- 
surement of helium ions in the intermediate energy range. Chirapat- 
pimol, N.; Fong, J.C.; Gazzaly, M.M.; Igo, G.; Liberman, A.D.; 
Ridge, R.J.; Verbeck, S.L.; Whitten, C.A. Jr. (California Univ., 
Los Angeles (USA)); Arvieux, J.; Perez-Mendez, V. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Nucl. Instrum. 
Methods; 133: No. 3, 475-483(15 Mar 1976). 

Techniques used in the icle identification and energy 
measurement of helium ions with several hundred MeV kinetic 
energy are described. In a two arm array, magnetic rigidity, 
specific ionization, and time-of-flight measurements were employed 
in the forward arm, while time-of-flight, specific ionization and 
total energy measurements were employed in the recoil arm. Very 
clean particle identification was obtained for hydrogen and helium 
isotopes. 

10914 Radiation camera exposure control. Martone, R.J.; Yar- 
sawich, M.; Wolczek, W. (to Picker Corp.). US Patent 3,983,394. 
28 Sep 1976. Filed date 10 Jun 1974. 24p. 

A system and method for governing the exposure of an 
i generated by a radiation camera to an image sensing camera 
is disclosed. The ex re is terminated in response to the accu- 
mulation of a pe, wed quantity of radiation, defining a 
radiation density, occurring in a predetermined area. An index is 
produced which represents the value of that quantity of radiation 
whose accumulation causes the exposure termination. The value of 
the predetermined radiation quantity represented by the index is 
sensed so that the radiation camera image intensity can be 
calibrated to compensate for c in exposure amounts due to 
desired variations in radiation density of the exposure, to maintain 
the detectability of the image by the i sensing camera not- 
withstanding such variations. Provision is made for calibrating 
the image intensity in accordance with the sensitivity of the image 
sensing camera, and for locating the index for maintaining its de- 
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tectability and causing the proper centering of the radiation 
camera image. 


RADIATION DOSEMETERS 


rr ALSO TO CITATION(S) 10878, 10879, 10880, 11145, 
4 


10915 (AD-A—023764) Graded-z flash-bremsstrahlung depth 
dose spectrometer. Final . Verbinski, V.V. (IRT Corp., San 
Diego, Calif. (USA)). 24 Oct 1975. Contract N60921-74-C-0358. 
39p. (INTEL-RT—8 119-001). NTIS $4.00. 

The work described in this report is part of a flash-bremss- 
trahlung diagnostics development program, which has as its goal 
the specification of such output parameters as flash x-ray dose, its 
time variation, and the spectrum of bremsstrahlung (or x-ray) 
— produced by electron bombardment of a tantalum target. 
( ) 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 


REFER ALSO TO CITATION(S) 9969, 9970, 10915, 10944, 
11170, 11639, 11874 


10916 (AD-A—019306) A portable calorimetry system for 
calibration of nuclear weapon simulator dosimetry. Technical re- 
port. Pfeffer, R.L.; Lux, R.A.; Kronenberg, S.; Berkowitz, H.; Van 
Gorden, H.J. (Army Electronics Command, Fort Monmouth, N.J. 
(USA)). Dec 1975. 90p. (ECOM—4375). NTIS $5.00. 

An absolute dosimetry system was designed to determine 
the effect of differences between nuclear weapon simulator 
gamma-ray spectra and the spectra of standard calibration sources 
on the accuracy of simulator dosimetry systems. This system, em- 
ploying a set of portable equilibrium calorimeters of widely differ- 
ing composition, was constructed at ECOM, Fort Monmouth, NJ, 
and successfully tested at the Air Force Weapons Laboratory 
(AFWL), Transient Radiation Effects Facility (TREF), Al- 
buquerque, NM. The test results were consistent with a calculated 
prediction of a 60% variation in deposited dose with atomic 
number characteristic of the gamma-ray spectra of TREF simula- 
tors. It is suggested that the output spectra of these machines be 
hardened via selective absorption of low energy photons by a layer 
of high atomic number material interposed between the faceplate 
and objects being exposed. The layer should be thick enough to 
yield a spectrum for which the variation of dose over atomic 
number is within the uncertainty of the dosimetry system used, 
permitting the use of any dosimetric materials. (GRA) 


10917 (AD-A—021469) Design of a low energy proton spec- 
trometer. Final report, 1 Nov 1970—31 Oct 1975. Pantazis, J.; 
Huber, A.; Hagan, M.P. (Emmanuel Coll., Boston, Mass. (USA)). 
Dec 1975. Contract F19628-71-C-0060. 27p. NTIS $4.00. 

An instrument was designed to detect and analyze protons 
of energy between 100 keV and 6 MeV. Two totally depleted sur- 
face barrier detectors are used in an anticoincidence mode. Elec- 
tronic logic (anti-coincidence) allows pulse height analysis only of 
a pulse from the first detector which is unaccompanied by a pulse 
from the second. The front detector is specially made with an 
extra thick film of aluminum coating in order to permit operation 
with the sun in the field of view. Sweeping magnets discriminate 
against electrons that might give erroneous pulses. A micro C Am 
241 radioactive source is mounted on a rotary solenoid which 
swings into view automatically to put the instrument into a calibra- 
tion made at preset intervals. Five instruments were made to be 
flown on satellites and one for back-up. One instrument has just 
flown on $3-2 satellite, two to be flown on S3-3 and two more on 
SOLRAD-HI A and B satellites. (GRA) 


10918 (ORNL/RSIC—40) Review of radiation energy spectra 
unfolding. Proceedings of a seminar-workshop, Oak Ridge, Tennes- 
see, April 12—13, 1976. Trubey, D.K. (comp.). (Oak Ridge Na- 
tional Lab., Tenn. (USA)). Oct 1976. Contract W-7405-ENG-26. 
255p. (CONF-760437—). Dep. NTIS $9.00. 

From Seminar on radiation energy spectra unfolding; Oak 
Ridge, Tennessee, United States of America (USA) (12 Apr 
1976). 

te abstracts were prepared for the 23 papers 


Separa 
presented. (WHK) 
10919 (ORNL/RSIC—40, ss FERD and FERDOR type 
codes. Burrus, W.R. ( Ridge National Lab., TN). Oct 
1976. 


From Seminar on radiation energy spectra —s Oak 
Ridge, Tennessee, United States of America (USA) (12 Apr 
1976). 

In Review of radiation energy spectra unfolding. 
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FERD and FERDO are unfolding codes which were 
developed at the Neutron Physics Division of Oak Ridge National 
Laboratory in 1965 and 1966. FERDO variants such as FERDOR 
and FORIST have been widely used, and many useful supplemen- 
tary procedures have been developed for neutron and gamma-ray 
spectroscopy and other diverse applications. Algorithms for the 
codes are discussed. (WHK) 


(ORNL/RSIC—40, pp 23-32) Mathematical foundations 
techniques for unfolding. Rust, B.W. (Union 
Carbide Corp., Oak Ridge, TN). Oct 1976. 

From Seminar on radiation energy spectra PBT Y Oak 
a. Tennessee, United States of America (USA) (12 Apr 
1976). 

In Review of radiation energy spectra unfolding. 

This paper treats the numerical solution of the first kind 
Fredholm integral equation in the case where the normal nonu- 
niqueness and ill-conditioning problems are further aggravated by 
the presence of stochastic measuring errors. The basic ideas, due 
originally to Walter R. Burrus, of the techniques described are to 
seek statistical confidence interval estimates for the solution and to 
make the intervals as small as possible by using physically 
motivated a priori information to constrain the size of the set of 
permissible solutions. When these constraints are added to the 
classical linear re ion model, the resulting interval estimation 
protlems can be formulated in terms of parametric quadratic pro- 
gramming, but the solution of such problems is difficult and costly. 
Two more practicable methods have been developed which give 
suboptimal bounds, i.e., intervals which are somewhat wider than 
the optimally narrow ones that would be obtained from the 
quadratic programming procedure. One method uses various linear 

rogramming approximations while the other uses a constrained 
least squares procedure reminiscent of the Phillips-Twomey- 
Tikonov smoothing and regularizing techniques. Both methods are 
illustrated by mathematical and physically motivated examples. 


10921 (ORNL/RSIC—40, pp 33-39) FORIST unfolding code. 
Johnson, R.H. (Univ. of Illinois, Urbana); Wehring, B.W. Oct 
1976. 

From Seminar on radiation energy spectra unfolding; Oak 
a. Tennessee, United States of America (USA) (12 Apr 
1976). 

In Review of radiation energy spectra unfolding. 

The FERDOR method is widely used to unfold neutron 
energy spectra from pulse-height distributions measured with NE- 
213 spectrometers. Two unfolding codes COOLC (developed at 
ORNL) and FORIST (modified version of COOLC developed at 
UIUC) implement the FERDOR method and are distributed by 
RSIC. Each code package contains an NE-213 response matrix, 
sample input data, and sample output. The smoothing (window) 
widths which are distributed with COOLC are not the most ap- 
propriate for all neutron spectrum measurements. The FORIST 
code determines an optimum set of window widths according to 
the desired statistical error in the smoothed spectrum. 


10922 (ORNL/RSIC—40, pp 41-46) Improvements in dif- 
ferentiation unf of radiation spectra. Johnson, R.H. (Purdue 
Univ., West Lafayette, IN). Oct 1976. 

From Seminar on radiation energy spectra unfolding; Oak 
Rider. Tennessee, United States of America (USA) (12 Apr 
1 ). 

In Review of radiation energy spectra unfolding. 

Differentiation unfolding is widely used for measurements of 
neutron spectra in reactors using proton-recoil proportional coun- 
ters and for measurements of neutron and gamma-ray spectra 
using scintillators. Current differentiation unfolding codes use vari- 
ous least-squares fits of polynomials to estimate the derivative of 
numerical data. Simple examples are used to illustrate the errors in 
unfolded energy spectra that result from the use of least-squares 
differentiation. An alternative method of numerical differentiation 
is presented; this method is shown to be free of the errors that 
result from least-squares differentiation. 


10923 (ORNL/RSIC—40, pp 47-53) Neutron response matrix 
for NE-213 measurements to 21 MeV. Ingersoll, D.T.; 


Wehring, B.W.; Johnson, R.H. (Univ. of Illinois, Urbana). Oct 
1976. 


From Seminar on radiation energy spectra unfolding; “ak 

—- Tennessee, United States of America (USA) (1? /ipr 
). 

In Review of radiation energy spectra unfolding. 
A neutron response matrix from measured neutror respon- 
ses of NE-213 in the energy range of 0.2 to 22 MeV is ;,resented. 
An interpolation scheme was used to construct an £ l-column 
matrix from the data of Verbinski, Burrus, Love, Zobel, and Hill. 
As a test of the new —— matrix, the Cf-252 neutron spectrum 
was measured and unfolded using the new response matrix and the 
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FORIST unfolding code. The spectrum agrees well with previous 
measurements at lower energies, while providing new information 
above 8 MeV. 


(ORNL/RSIC—40, pp 55-64) Gamma-ray of 
NE-213 measured between 2 and 11.5 MeV. Ingersoll, D.T.; 
Wehring, B.W.; Starr, R.D. (Univ. of Illinois, Urbana). Oct 1976. 

From Seminar on radiation energy spectra —s Oak 
Ridge, Tennessee, United States of America (USA) (12 Apr 
1976). 

In Review of radiation energy spectra unfolding. 

Because of the ye to discriminate between neutrons 
and gamma rays, NE-213 scintillators are useful as both fast- 
neutron and gamma-ray spectrometers. However, measured NE- 
213 Compton-recoil spectra require ane to yield gamma-ray 
energy spectra which entails a detailed knowledge of the gamma- 
ray response of the NE-213 detector system. Absolute measure- 
ments of the gamma-ray response of an NE-213 scintillator in the 
energy range of 2 to 11.5 MeV were made. The measurements 
were made using the University of Illinois superconducting elec- 
tron microtron equipped with a gamma-ray monochromator. The 
response measurements will be used to construct a gamma-ray 
response matrix for NE-213 to be used with the FORIST unfolding 
code. 


10925 (ORNL/RSIC—40, pp 65-77) Simple method to unfold 
NE 213 and stilbene neutron spectral data. Slaughter, D.R. (Univ. 
of California, Livermore). Oct 1976. 

From Seminar on radiation energy spectra unfolding; Oak 
Ridge, Tennessee, United States of America (USA) (12 Apr 
1976). 

In Review of radiation energy spectra unfolding. 

A very simple method is proposed wherein recoil proton 
scintillation data are reduced using the derivative unfolding 
technique. The approximations described require minimal calcula- 
tion or storage and may be readily implemented on a mini com- 
puter. A digital filter is incorporated which yields a smoothed ap- 
proximation to the slope of the pulse-height distribution, with error 
estimates. In order to accurately represent the scintillator light out- 
put without introducing discontinuities in the unfolded spectrum, 
the light output data are fitted using B-splines whose first and 
second derivatives are continuous. 


10926 (ORNL/RSIC—40, pp 79-82) Unfolding code 
“DANTE” and its Petilli, M. (CSN, Rome). Oct 
1976. 

From Seminar on radiation energy spectra unfolding; Oak 
Ridge, Tennessee, United States of America (USA) (12 Apr 
1976). 

In Review of radiation spectra unfolding. 

A new code named DANTE has been developed to solve 
energy spectra unfolding problems. The Lagrange multipliers 
method has been ee to calculate corrections of a given trial 
function (e.g., spectrum, function). This is applied with 
few iterations on obtained results. First, a check of results as to 
goodness has been done as far as it applies to the integral data cal- 
culation. This seems to be very satisfactory. Next, on the same 
basis as the international intercomparison of different unfolding 
codes, a neutron spectra evaluation is in progress using data al- 
ready used by other authors. As a continuation, the application of 
DANTE to functions evaluation, with interest to analyze 
the possibility of correlating directly the activities to total damage, 
is in progress. 

10927 (ORNL/RSIC—40, pp 83-91) Mathematically precise 
statement of the unfolding Kirmser, P.G.; Hu, K.K.; 
Meyer, W. (Kansas State Univ., Manhattan). Oct 1976. 

From Seminar on radiation energy spectra ——- Oak 
Ridge, Tennessee, United States of America (USA) (12 Apr 
1976). 

In Review of radiation spectra unfolding. 

Although numerous papers have appeared on unfolding 
radiation data and many computer programs have been made and 
used to solve this im t inverse problem, it remains almost an 
art accompanied by its critics with their opinions and controversy. 
The reason for this being so is that, surprisingly, no concise, 
precise mathematical statements of the problems being solved ap- 
pear in these earlier papers on unfolding. This paper presents what 
appears to be the first mathematically precise statement of the un- 
folding problem to be made. 


10928 (ORNL/RSIC—40, 93-105) Minimally adequate 
of response ZS. Kirmser, P.G.; Hu, K.K.; 
Meyer, W. (Kansas State Univ., Manhattan). Oct 1976. 

From Seminar on radiation —- spectra i Oak 
Ridge, Tennessee, United States of America (USA) (12 Apr 
1976). 

In Review of radiation spectra unfolding. 





MAR.15, 1977 


Most computer programs for unfolding radiation data, in- 
cluding ours, contain matrices which characterize the 
behavior of the detector and associated instrumentation which was 
used for collecting data. Because there is a delicate interplay 
between errors in the data and ill-conditioning of the response 
matrix in using algorithms for unfolding, it is of great importance 
to characterize the response matrix by using the smallest number 
of eters which is both large enough to describe the 
surface to an accuracy which is consistent with that of the data to 
be unfolded, and small enough to keep the inverse problem being 
solved from being ill-conditioned. Methods for making such 
adequate representations of surfaces are presented. 


10929 (ORNL/RSIC—40, pp 107-116) New method for solv- 
ing the unfold for bounded, inaccurate radiation data. 
i .G.; Hu, K.K.; Meyer, W. (Kansas State Univ., Manhat- 
tan). Oct 1976. 

From Seminar on radiation energy spectra unfolding; Oak 
x: Tennessee, United States of America (USA) ri Apr 

In Review of radiation spectra unfolding. 

A method is presented for solving the precisely stated un- 
folding problem for bounded, inaccurate radiation data. The 
method is illustrated by use of examples which show results calcu- 
lated for typical data, and for test functions used to verify the pro- 
gramming for and to check the resolving power of the unfolding 
code developed. 


10930 (ORNL/RSIC—40, pp 119-128) Results of intercom- 
of unf codes for neutron evaluation. Dierckx, 
. (EURATOM-CCR, Ispra, Italy). Oct 1976. 

From Seminar on radiation energy spectra unfolding; Oak 

pony Tennessee, United States of America (USA) (12 Apr 
). 

In Review of radiation spectra unfolding. 

Several intercomparisons of the unfolding codes have been 
made up to now. The different intercomparisons are analyzed, the 
results discussed and summarized. General conclusions are drawn 
and a selection is made of the best working procedures. It is found 
that codes based on the three procedures, SPECTRA, SAND II 
and CRYSTAL BALL, give the and most reliable results. On 
the hand of these results the possibilities and limitations of unfold- 
ing codes are discussed and general recommendations on the use 
of unfolding codes are given. 


10931 (ORNL/RSIC—40, pp 129-137) and bounds 
of unfolded Stallmann, F.W. (Univ. of Tennes- 
see, Knoxville); Kam, F.B.K. Oct 1976. 

From Seminar on radiation energy spectra unfolding; Oak 
—- Tennessee, United States of America (USA) (12 Apr 

). 

In Review of radiation spectra unfolding. 

Presently available methods for unfolding the differential 
neutron spectrum from activation measurements do not provide 
any bounds on the accuracy of the results. Some indications for 
the reliability of the unfolded spectrum can be obtained from sen- 
Sitivity studies, but these too cannot be converted into hard per- 
centage figures. This is not due to some deficiency of the comput- 
ing technique but results from the fact that the small number of 
activation data cannot provide enough information to sufficiently 
describe the differential ctrum phi(E) at a large number of 
energies E. More reliable data can be obtained for certain spectral 

ters which result from integrating the neutron flux phi(E) 

multiplied with a given response function R(E); I/sub R/ = J,/sup 
infinity/ R(E)phi( Ede. Typical integral responses I/sub R/ are in- 
tegral spectra, group fluxes, integrals. Bounds for such 
integral ses can be compu with linear ee 
techniques. bounds do not depend on a trial spectrum 
can incorporate known bounds for the cross section and activity 
measurements. Numerical experiments with different response 
functions and different foil sets indicate which spectral ters 
can be reliably computed from a given foil set and which foil set is 
best suited for the measurement of a given o— parameter. 
Bounds are generally poor if a large part of bo i(E) and R(E) 
is below | MeV. Bounds which are within 20 to 50 percent of the 
true value of I/sub R/ can be obtained for higher energies in 
selected cases. Substantial improvements are possible if crude 
bounds are known for certain group fluxes obtained for instance 
from transport calculations. 
10932 (ORNL/RSIC—40, pp 139-146) Peete of neutron 
— perturbed by resonance absorbers. Jedruch, J. 
oo Fusion Power Systems Dept., Pittsburgh). Oct 
1976. 


From Seminar on radiation 7 spectra i y 
me pr 


Ridge, Tennessee, United States of rica (USA) ( 
1976). 


In Review of radiation spectra unfolding. 
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An analytical method of unfolding the perturbed neutron 
spectrum from the activations induced in Dy, Eu, Lu, and Yb, 
based on the associated Laguerre functions with a Maxwellian 
Weight, is presented. Results of experiments with neutron spectra 
in water, perturbed by the — of Cd, are Sodapes to 
neutron chopper measurements. Computer deve for 
the method are briefly described. origi eR 


10933 (ORNL/RSIC—40, 147-161) Solution weighting for 
the SAND-II Monte Carlo . Oster, C.A.; McElroy, W.N.; 
Simons, R.L.; Lippincott, E.P.; Odette, G.R. Oct 1976. 

From Seminar on radiation energy spectra unfolding; Oak 
— Tennessee, United States of Teeation (USA) ray Apr 

). 

In Review of radiation spectra unfolding. 

Modifications to the SAND-II Error Analysis Monte Carlo 
code to include solution weighting based on input data uncertain- 
ties have been made and are discussed together with background 
information on the SAND-II algorithm. The new procedure permits 
input data having smaller uncertainties to have a greater influence 
on the solution spectrum than do the data having larger uncertain- 
ties. The results of an indepth study to find a practical procedure 
and the first results of its application to three important Inter- 
laboratory LMFBR Reaction Rate (ILRR) program benchmark 
spectra (CFRMF, 2%, and **U fission) are discussed. 


10934 (ORNL/RSIC—40, pp 187-199) Fast neutron spectrum 
unfolding using threshold detectors. Azad, S. (Inst. of Nuclear 
Science and Tech., Teheran, Iran). Oct 1976. 

From Seminar on radiation energy spectra unfolding; Oak 
Ridge, Tennessee, United States of America (USA) (12 Apr 
1976). 

In Review of radiation spectra unfolding. 

In a joint project between CEN/SCK Belgium, the UKAEA 
and Imperial College, a Spherical Uranium Converter, NISUS 
(Neutron Intermediate Standard Uranium Source) has been in- 
stalled in the University of London research reactor, CONSORT. 
The reaction-rates of ten threshold detectors have been measured 
within the converter and three different unfolding techniques have 
been used to unfold the neutron spectrum above | MeV. The 
three unfolded spectra obtained are compared, and are shown to 
be in good agreement. It is also shown that these results agree well 
with experimental measurements made using Li-6 spectrometers. 


10935 (ORNL/RSIC—40, pp 201-212) Smoothness-con- 
strained linear least- unfolding of neutron spectra. Ferguson, 
H.D.; Cook, J.L. (Australian Atomic Energy Commission Research 
Establishment, Sutherland). Oct 1976. 

From Seminar on radiation energy spectra unfolding; Oak 
Ridge, Tennessee, United States of America (USA) (12 Apr 
1976). 

In Review of radiation spectra unfolding. 

In activation analysis of neutron flux spectra in reactors, the 
problem arises of finding an N-group flux from a set of M detec- 
tors, where N is greater than M. Linear least-squares analysis nor- 
mally only works for N less than M, so the various possible solu- 
tions are constrained by introducing smoothness criteria. One such 
criterion is that the sum of the squares of the second differences of 
the flux solution should be simultaneously minimized with the de- 
tector response residuals. By postulating fluxes and calculating de- 
tector responses that are consistent with each flux, it is possible to 
give good fits to the assumed fluxes. 


10936 (ORNL/RSIC—40, pp 2 13-222) solutions 
obtained noisy with a gradient 


by 
technique. Lang, D.W. (Australian Atomic Energy Commission 
Research Establishment, Sutherland ). Oct 1976. “ 

From Seminar on radiation energy spectra unfolding; Oak 
Ridge, Tennessee, United States of America (USA) (12 Apr 
1976). 

In Review of radiation spectra unfolding. 

A linear resolution function in a physical measurement leads 
to data values and standard deviations at, say, N points. It is noted 
that the associated resolution functions may require that a number 
n of icular linear combinations of the data values be each not 
signi tly different from zero. One is left with at most N-n 
— to evaluate. If the resolution functions are reasonably 

haved, one can show that one sensible way to describe the un- 
derlying spectrum treats it as a linear combination of the given 
resolution functions and includes all the significant information 
from the data. An iterative search for the best com nt availa- 
ble to minimize the chi-square of the next fit to the data leads to a 
conjugate gradient technique. Programs based on the technique 
have been successfully used to obtain neutron spectra as a function 
of energy; in raw data from a pulse height analysis of proton 
recoils in a proportional counter, and where the raw data are time 
of flight spectra from a time dependent pulse of known form. It is 





1132 ERDA ENERGY RESEARCH ABSTRACTS 


planned to incorporate these, together with working programs 
respectively for photonuclear analysis and to explore the impurity 
concentration profile in a surface, into a single ‘’work-bench’’ type 
P' . A suitably difficult model unfolding problem has been 
developed and used to show the strengths and weaknesses of a 
number of other methods that have been used for unfolding. 


10937 (ORNL/RSIC—40, pp 223-234) Intercomparison of un- 
folding procedures (programs and libraries). Zijp, W.L.; 
Nolthenius, H.J. (Reactor Centrum Nederland, Petten, Nether- 
lands). Oct 1976. 

From Seminar on radiation energy spectra unfolding; Oak 
Ridge, Tennessee, United States of America (USA) a3 Apr 
1976). 

In Review of radiation spectra unfolding. 

This report presents results obtained up to now in com- 
parison of three promising neutron spectrum unfolding methods, 
based on the CRYSTAL BALL, RFSP-JUL and SAND-II com- 
puter programs. Furthermore, two cross section libraries are com- 
pared, i.e., a recent SAND-II library and the ENDF/B-IV 
dosimetry file. Results obtained for three fast neutron spectra, i.e., 
CFRMF, = and STEK, are described. 


10938 (ORNL/RSIC—40, pp 235-245) Defining a methodology 
for benchmarking spectrum unfolding codes. Meyer, W. (Univ of 
— Columbia); Kirmser, P.G.; Miller, W.H.; Hu, K.K. Oct 

From Seminar on radiation energy spectra unfolding; Oak 
po ry Tennessee, United States of America (USA) (12 Apr 
1976). 

In Review of radiation spectra unfolding. 

It has long been recognized that different neutron spectrum 
unfolding codes will produce significantly different results when 
unfolding the saine measured data. In reviewing the results of such 
analyses it has been difficult to determine which result if any is the 
best representation of what was measured by the spectrometer de- 
tector. A proposal to develop a benchmarking procedure for spec- 
trum unfolding codes is presented. The objective of the procedure 
will be to begin to develop a methodology and a set of data with a 
well established and documented result that could be used to 
benchmark and standardize the various unfolding methods and 
codes. It is further recognized that development of such a 
benchmark must involve a consensus of the technical community 
interested in neutron spectrum unfolding. 


10939 (ORNL/RSIC—40, pp 247-254) Benchmark problem 
proposal. Meyer, W.; Miller, W.H. . (Univ. of Missouri, Columbia). 
Oct 1976. 

From Seminar on radiation energy spectra unfolding; Oak 
—_ Tennessee, United States of America (USA) (12 Apr 

). 

In Review of radiation spectra unfolding. 

The meeting of the Radiation Energy Spectra Unfolding 
Workshop organized by the Radiation Shielding Information 
Center is discussed. The plans of the unfolding code benchmarking 
effort to establish methods of standardization for both the few 
channel neutron and many channel gamma-ray and neutron spec- 
troscopy problems are presented. (WHK) 


10940 (SAND—76-0426) Measurements of the x-ray spectrum 
from the Rehyd machine. Hohlfelder, J. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Aug 1976. Contract E(29-1)-789. 
24p. Dep. NTIS $3.50. 

This memorandum is a brief description and summary of the 
results from measurements of the X-ray spectral output of the 
Rehyd machine which were performed during late 1975. A 
preliminary analysis of the data from these measurements, includ- 
ing an X-ray spectrum consistent with the measured data, is 
presented. The measured X-ray spectrum is compared with the X- 
fay spectrum predicted using the ‘’Tiger’’ code. The relative dose 
to 0.0025 cm thick gold when illuminated by each spectrum is cal- 
culated and discussed. 


10941 New electron spectrometer . I. Allen, J.D. Jr.; 
Durham, J.D.; Schweitzer, G.K.; Deeds, W.E. (Tennessee Univ., 
Knoxville (USA). Dept. of Chemistry). J. Electron Spectrosc. Relat. 
Phenom.; 8: No. 5, 395-410(May 1976). 

A novel charged particle energy analyzer of simple 
geometry is described. Expressions for the potential distribution 
and electric field components defined by the geometry are given. 
A raytrace program using these components is disc and 
results of its application are presented in graphical and tabular 
form. Also presented are experimental results for two versions of 
the analyser in the form of representative spectra of well known 
species (Ar*, H*,, O*,). Finally, a comparison of the new instru- 
ment with the well known cylindrical mirror analyzer is outlined 
which suggests the superiority of the new instrument under the 
specific conditions given. 
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10942 Current methods for laboratory analysis of environmen- 
tal levels of radioactivity. Wogman, N.A. (Battelle Pacific 
Northwest Labs., Richland, WA). /EEE Trans. Nucl. Sci.; NS-23: 
No. 3, 1214-1223(Jun 1976). 
This paper reviews the current methods for laboratory anal- 
sis of environmental levels of radioactivity and discusses the 
ackground, Compton scatter, and efficiency parameters that are 
associated with the various spectrometer systems. The methods 
which are discussed are: (1) total absorption gamma-ray spec- 
trometry, (2) multidimensional gamma-ray spectrometry, and (3) 
multidimensional gamma-ray spectrometry with dual beta coin- 
cidence (all systems use Nal(Tl) detectors). Dual Ge(Li) anticoin- 
cidence shielded systems as well as Nal(Tl) and Ge(Li) coin- 
cidence gamma-ray spectrometers are discussed. The analysis of x- 
ray and alpha emitters is pursued for both laboratory and field de- 
tector systems. The special adaptation of some gamma-ray, x-ray 
and alpha spectroscopy systems to field utilization including un- 
derwater analysis is presented. 
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10943 (FERMILAB-Conf—76/59-EXP) Status and aims of the 
DUMAND neutrino project: the ocean as a neutrino detector. 
Roberts, A.; Blood, H.; Learned, J.; Reines, F. (Fermi National 
Accelerator Lab., Batavia, Ill. (USA)). Jul 1976. Contract E(49- 
8)-3000. 24p. (CONF-760671—9). Dep. NTIS $3.50. 

From International neutrino conference; Aachen, German, 
Federal Republic of (F.R. Germany) (8 Jun 1976). 

The possibility of using the ocean as a neutrino detector is 
considered. Neutrino-produced interactions result in charged parti- 
cles that generate Cherenkov radiation in the water, which can be 
detected by light-gathering equipment and photomultipliers. The 
properties of the ocean as seen from this standpoint are critically 
examined, and the advantages and disadvantages pointed out. 
Possible uses for such a neutrino detector include (1) the detec- 
tion of neutrinos emitted in gravitational collapse of stars 
(supernova production), not only in our own galaxy, but in other 
galaxies up to perhaps twenty-million light-years away, (2) the ex- 
tension of high-energy neutrino physics, as currently practiced up 
to 200 GeV at high-energy accelerators, to energies up to 50 times 
higher, using neutrinos generated in the atmosphere by cosmic 
rays, and (3) the ible detection of neutrinos produced by 
cosmic-ray interactions outside the earth’s atmosphere. The 
technology for such an undertaking seems to be within reach. 


10944 SIN pion spectrometer. © ETH/Zurich-Grenoble- 
Heidelberg-Karlsruhe-Neuchatel-SIN Collaboration. A/P (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 724-732( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The SIN pion spectrometer has been built to carry out a 

broad range of experiments on pion-nucleus interactions in the 
momentum range of 150-650 MeV/c. It is designed to subtend a 
large solid angle (16 msr), with a large momentum acceptance (+- 
18 percent Ap/p), and with an overall momentum resolution, in- 
cluding the contribution from the pion channel, of 7 x 10~* dp/p 
FWHM. At present an overall resolution of 1.3 x 107* dp/p has 
been achieved, over a momentum acceptance of +-7.5 percent 
Ap/p. 
10945 Performance of a large streamer chamber for the obser- 
vation of particle-nuclei interactions with all charged particles de- 
tected. Kanofsky, A.S.; Allen, R.C.; Hasan, A. (Lehigh Univ., 
Bethlehem, PA). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 742- 
743( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

An experiment has been performed to study pion and 
proton induced nuclear break-up where all charged particles 
(incoming and outgoing) as well as nuclear fragments are ob- 
served. The performance of the streamer chamber used in the 
study is described. (SDF) 


10946 Geometric mean computer and its use with transition 

radiation experiments. Radeka, V.; Rogers, L.C.; Yuan, L.C.L.; 

Uto, H.; Dell, G.F. (Brookhaven National Lab., Upton, N.Y. 

ane Nucl. Instrum. Methods; 133: No. 3, 525-529(15 Mar 
). 

An analog device to compute a geometric mean value of in- 
dependent ree | from a large number of multiwire proportional 
chambers has been designed and operated. This device is useful in 
reducing the ‘Laundau’ tail in the ionization energy loss distribu- 
tion of a charged particle and in separating different particles at 
very high energies. 
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RADIOMETRIC INSTRUMENTS 
REFER ALSO TO CITATION(S) 9207, 11164 


10947 Method and apparatus for borehole logging. Givens, 
W.W. (to Mobil Oil Corp., New York (USA)). Canadian Patent 
966938. 29 Apr 1975. 16p. 

Available from Commissioner of Patents, Ottawa. 


RADIATION EFFECTS ON INSTRUMENT 
COMPONENTS, INSTRUMENTS, OR 
ELECTRONIC SYSTEMS 


REFER ALSO TO CITATION(S) 10578, 10969, 10981, 10986 


10948 (AD-A—017021) Radiation-hardened CMOS/SOS stan- 
dard cell circuits. No. 2, 3 May-3 Aug 1975. 
Pryor, R.L.; Feller, A. (RCA Advanced Technology Labs., Cam- 
den, N.J. (USA)). Sep 1975. Contract N00014-75-C-0709. 25p. 
(ATL-CR—75-11). NTIS $3.50. 

See also report dated Jun 1975, AD-AO13 016. 

The design, layout, simulation and characterization of all of 
the cells in the CMOS/SOS radiation hardened standard cell family 
were completed, with but one exception. Data sheets were 
generated providing design ‘information for each of the cells. 
Among the information included in the data sheets are stage delay 
and transition times for preradiation and for the worst-case end of 
total dose 10 to the 6th power rads; input and output capacitances; 
logic and circuit configurations; truth table; and other design data. 
Two LSI arrays are being designed to provide experimental evalua- 
tion, characterization, and validation of the radiation-hardened 
CMOS/SOS circuits. One of these arrays, a test chip with more 
than 30 tests on it, permits measurements to be taken directly on 
each of the cells. This provides for determining the effect of total 
dose and dose rate on the leakage, performance, and reliability of 
each of the cells. An analysis was completed to determine specifi- 
cally what changes must be made in the present adder in order to 
generate the radiation-hardened version. Essentially, this involved 
the replacement of the radiation-hardened cells for the presently 
used cells, the elimination of the transmission gate through the ar- 
rays, and the elimination of all gates with four or more inputs. 


10949 (AD-A—017022) Transient radiation effects. Final re- 
port Jun 1973-Jan 1975. Flanagan, T.M.; Kalma, A.H.; Leadon, 
R.E.; Naber, J.A.; Snowden, D.P. (intelcom Rad Tech, San Diego, 
Calif. (USA)). Mar 1975. Contract DAAG39-73-C-0197. 110p. 
(INTEL-RT—8008-007). NTIS $5.50. 

See also report dated 30 Nov 1973, AD-778 811. 

Studies are presented of the effects of the interaction of 
radiation with matter. Displacement damage in compound 
semiconductors is considered, with emphasis on GaAs. The tem- 
perature dependence of electron damage is determined, as well as 
the relative damage as a function of electron and neutron energy. 
Transient conductivity measurements on GaAs have been able to 
detect carrier lifetime at 300K in the nanosecond range. The 
response of AlSi,2Si (n-type) MOS devices to pulsed 30-MeV elec- 
tron irradiations has led to the identification of a new charge- 
transfer effect. Models are presented of this effect and of gate 
threshold shifts for clean oxides and aluminum ion-implanted clean 
oxides using the PN code. Also presented is a study of the depen- 
dence of the charge released to an external circuit by a capacitor 
subsequent to burn-in through both thermal and radiation-induced 
depolarization of the space-charge fields. 


10950 (AD-A—017299) EMP testing of buried conduits, the 
pulsed dipole and pulsed transmission line. Technical memo. 
Roberts, H.A.; Seijo, E.; Agee, F.J. (Harry Diamond Labs., 
bey pny D.C. (USA)). Sep 1975. 14p. (HDL-TM—75-12). 
NTIS $3.50. 


Buried conduit systems form an integral part of the EMP 
shielding in large hardened missile systems such as SAFEGUARD 


to protect the communications, control, and power cabling from 
NEMP effects. To initially verify conduit system hardness and to 
ensure that it is maintained over the system life, nondestructive 
testing techniques are being developed to detect and locate their 
flaws that could adversely affect EMP hardness and to measure 
their impact on system hardness. Several testing techniques that 
have been developed are discussed, and experimental data are 
presented from measurements on buried conduits. (GRA) 


10951 (AD-A—017387) SANGUINE nuclear effects studies. 
Final summary report 12 Mar 1973—15 Oct 1975. Longmire, C.L. 
(Mission Research Corp., Santa Barbara, Calif. (USA)). Oct 1975. 
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Contracts N00014-73-C-0307;N00039-75-C-0336. 9%p. (MRC- 
R—238). NTIS $3.50. 

A summary of work performed on SANGUINE nuclear 
weapons effects hardening studies in the areas of system analysis 
and EMP effects is given. Included are descriptions of tasks 
completed and abstracts of 9 topical reports prepared during the 
period of performance. (GRA) 


10952 (AD-A—018142) Electromagnetic response of a sphere 
over a ground plane in the presence of source and conduction cur- 
rents in the air. Technical . Bombardt, J.N. Jr. (Harry 
Diamond Labs., Washington, D.C. (USA)). Oct 1975. 45p. (HDL- 
TR—1716). NTIS $4.00. 

Electromagnetic effects on ground-based military systems 
involved in tactical nuclear warfare will be engendered by ionizing 
radiation, a current density of Compton-recoil electrons in the air, 
and a nonlinear air conductivity. Many of these systems contain 
conducting enclosures of one form or another that may house 
susceptible electronic subsystems. Consequently, the enemas 4 
netic responses of such enclosures to tactical nuclear threats cou 
be significant in vulnerability assessments of critical equipment. 
The objective of the work discussed in this report was to develop 
physical intuition and analytical approximations that would be use- 
ful in these assessments. Emphasis is placed on the analytical 
description of the salient physical phenomena that may dominate 
the electromagnetic response of an ideal gamma-thin obstacle sub- 
jected to a tactical nuclear threat. The charge and current on a 
gamma-thin conducting sphere over a ground plane were deter- 
mined via the following analyses: (a) an early-time analysis 
wherein the ground plane is ignored and the transient air conduc- 
tivity is replaced by an average value over an interval, and (b) a 
late-time analysis wherein the ground plane is accounted for and 
conduction current is assumed to dominate displacement current 
in the air. In both analyses, the Compton-current density and the 
transient air conductivity were taken to be independent of the ob- 
stacle. (GRA) 


10953 (AD-A—018363) Application of MOS hardening 
techniques to bipolar device processing. Final report 15 May 
1974—15 May 1975. Crabbe, J.S. (Texas Instruments, Inc., Dallas 
(USA)). Jul 1975. Contract N00164-74-C-0378. 68p. (TI—03-75- 
34). NTIS $4.50. 

741 Type operational amplifiers and test bars containing the 
input npn and lateral pnp transistor of the amplifier were 
fabricated by several processes which applied where possible 
techniques developed for hardening MOS transistors to ionizing 
radiation. The process variations considered included oxide growth 
conditions, annealing cycles and methods for aluminum evapora- 
tion. Data are presented which describes the hFE of the vertical 
npn and lateral pnp transistor on the test bar as a function of col- 
lector current and “°Co dose for each device process variation. The 
effect of Co irradiation on the input bias currents and offset volt- 
age of amplifiers irradiated in an input-stressed and a unity-gain 
configuration is described. The improvement in total ionizing dose 
hardness which was achieved was dependent on the parameter 
used for comparison, the bias condition of the amplifier during ir- 
radiation, and the magnitude of the parameter at which the com- 
parison was made. At total doses of less than 300,000 rads(Si) a 
typical improvement in radiation tolerance of 1.5-3.0 was achieved 
for amplifier input bias current and the hFE(IC * 1,10 microamp) 
of the npn and lateral pnp transistors. (GRA) 


10954 (AD-A—020532) Capacitor failure due to high-level 
electrical transients. Technical memo. Case, C.; Miletta, J. (Harry 
Diamond Labs., Washington, D.C. (USA)). Dec 1975. 16p. (HDL- 
TM—75-25). NTIS $3.50. 

The assumption that semiconductors are the most EMP-sen- 
sitive components in electronic circuits may not be universally cor- 
rect. Recent tests conducted on solid tantalum capacitors of low 
dc voltage rating have demonstrated energy failure levels for solid 
tantalum capacitors comparable to the failure levels of low-power 
discrete semiconductor devices and small-scale integrated circuits. 
This report presents the results of these tests and describes the 
failure characteristics of the solid tantalum devices and other typi- 
cal capacitor types. The tests covered the range of pulse widths 
from 1 to 3 microsec and produced failures in the range from 
0.000060 joules to 0.05 joules, depending on the component type. 
These capacitor failure levels are compared to typical failure levels 
of semiconductor devices. (GRA) 


10955 (AD-A—020826) Transient radiation tests on the Intel 
2102 1024-bit random access memory. Test and evaluation report. 
Nelson, G.P.; Simmons, M. (Naval Research Lab., Washington, 
D.C. (USA)). Dec 1975. 10p. (NRL-MR—3187). NTIS $3.50. 
The Intel 2102-1 500-ns RAM is a single monolithic in- 
tegrated circuit fabricated with N-channel Si-gate technology. The 
results of transient radiation tests using electron beams from the 
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NRL Linac facility indicate that the device cannot be used in an 

lication where the total dose is greater than 2.0 x 10,000 rad 
(Si). Further, allowance for a device recovery time of 25 ns should 
be made if the device is to be poe to a pulsed radiation en- 
vironment (60 ns) with an applied dose of between several hun- 
dred rads up to approximately 2 x 10,000 rads. (GRA) 


10956 (AD-A—022623) Radiation in MOS/SOS devices. Final 

1 Apr 1974—30 Jun 1975. Kokkas, A.G.; Cullen, G.W.; 
Duffy, M.T. (RCA Labs., Princeton, N.J. (USA)). Feb 1976. Con- 
tract F19628-74-C-0179. 8ip. (PRRL—75-CR-64). NTIS $5.00. 

The electrical properties of thin silicon films deposited on 
sapphire differ from those of bulk silicon not only because of 
crystalline imperfections but also because of the proximity of any 
point within a film to the silicon/sapphire interface. This interface 
often has a strong influence on SOS device characteristics, espe- 
cially on the leakage current of irradiated n-channel MOS/SOS 
transistors. An important aspect of this program has been to define 
and develop experimental device structures and measurement 
techniques which would allow a detailed study of silicon/sapphire 
interfaces. The structures found most suitable for this purpose 
were junction field-effect transistors (JFET’s) and metal-insulator- 
semiconductor capacitors using the sapphire substrate as gate insu- 
lator (back-gate MIS capacitors). Their design and use is described 
in this report. It is shown that they complement each other in 
establishing the pre-irradiation and post-irradiation properties of 
the silicon-on-sapphire films and silicon/sapphire interfaces. The 
parameters measured included the impurity concentration and mo- 
bility as a function of depth into the silicon films, the pre-irradia- 
tion silicon/sapphire interface charge, as well as the radiation in- 
duced interface charge and changes in the JFET channel con- 
ductance as a function of radiation dose. (GRA) 


10957 (AD-A—023279) Cohesive study of electronic materials 
and components in nuclear-radiation environments. Final report, 15 
Jul 1968—31 Aug 1974. Donnert, H.J. (Kansas State Univ., Man- 
hattan (USA). Dept. of Nuclear Engineering). 20 Jan 1976. Con- 
tract N00014-68-A-0504. 44p. NTIS $4.00. 

This report summarizes the accomplishments of a team of 
investigators engaged in a coordinated and cohesive study of elec- 
tronic materials and components in nuclear-radiation environments 
and, concomitantly, of germane techniques for characterizing such 
radiation environments. (GRA) 


10958 (AD-A—024333) Service for device surface analysis. In- 
terim report May 1974—Sep 1975. Sivo, L.L.; Greegor, R.B. 
(Boeing Aerospace Co., Seattle, Wash. (USA)). 10 Sep 1975. 
Contract N00014-74-C-0306. 133p. (D—180-19044-1). NTIS 
$6.00. 

The primary scope of the program was the assessment of 
the total dose sensitivities of various devices (primarily MOS 
capacitors and bipolar transistors) as a function of oxide 
processing. In measuring the total dose damage, gain and leakage 
current measurements were used for the bipolar devices while 
quasi-static and | MHz C-V measurements were used for the MOS 
capacitors. The oxides studied were representative of bipolar 
technology and they were very sensitive to total dose (primarily in 
the creation of new interface states). Oxide processing dependence 
of the radiation response was strong for both the oxide charges 
and the interface states. Both the pre-existing oxide and the last 
oxidation step were instrumental in controlling the radiation 
response of the resulting oxide structure. Wet HCI oxidation in- 
creased the total dose sensitivity (primarily by increasing the 
charge accumulation, its effect on the interface states was incon- 
sistent). (GRA) 


10959 (AD-A—024752) A theoretical study of the permanent 
and transient effects of ionizing radiation on the electrical per- 
formance of metal oxide semiconductor on sapphire inverters. Final 
report. Antinone, R.J.; Phillips, D.H. (Air Force Weapons Lab., 
Kirtland AFB, N.Mex. (USA)). Feb 1976. 137p. (AFWL-TR—74- 
264). NTIS $6.00. 
The results of theoretical calculations on the electrical per- 
formance of p-channel metal oxide semiconductor/silicon on sap- 
hire and complementary metal oxide semiconductor on sapphire 
inverters subjected to ionizing radiation are presented. Permanent 
changes are related to threshold voltage and, thus, are applicable 
to many fabrication technologies. Transient effects have been 
characterized for typical MOS/SOS photocurrents. For each in- 
verter t the influence of threshold voltage and gain effects on 
normal operation, switching speed and noise margin are deter- 
mined. The transient photocurrent effects on output voltage and 
noise margins are also presented. Every effort has been made to 
make the results —— applicable. Where that is not possible, 
specific inverters have been used to illustrate results. A first order 
model based on the simplified Sah equations with fixed mobility 
and fixed capacitance has been used in these studies. (GRA) 
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10960 (AD-A—024809) Survey of radiation effects in metal- 
insulat iconductor devices. Technical report. Epstein, A.S.; 
Eisen, H.A. (H Diamond Labs., Washington, D.C. (USA)). 
Nov 1975. 124p. (HDL-TR—1731). NTIS $5.50. 

This report reviews the effects of radiation on metal-insula- 
tor-semiconductor (MOS) devices. It briefly provides some of the 
background physics, chemistry, and analytical tools needed to 
discuss the MOS structures, and then reviews the effects of radia- 
tion on the characteristics of the devices. Most of the review con- 
cerns device fabrication and the processes that have been con- 
sidered for improving radiation resistance of devices. Finally, the 
present status of the MOS technology is discussed, as well as 
remaining problems that must be solved to make the MOS 
technology applicable to radiation environments and to large-scale 
integration. (GRA) 


10961 (AD-A—025222) Study of the effects of radiation on 
the electrical and properties of HgCdTe. Mallon, C.E.; 
Leadon, R.E.; Naber, J.A. (Intelcom Rad Tech, San Diego, Calif. 
(USA)). 20 ‘Jan 1976. Contract F19628-75-C-0170. 6lp. 
(RT—8137-003;). NTIS $4.50. 

This report presents the results of an experimental and 
theoretical investigation of the effects of radiation on the optical 
and electrical properties of the alloy semiconductor HgCdTe. The 
objective is to obtain sufficient radiation effects data to enable reli- 
able prediction of the radiation response of detectors fabricated 
from HgCdTe. The previous studies used n-type Hg(0.8)Cd(0.2)Te 
with extrinsic electron densities on the order of 1.5 x 10 to the 
15th power/cc. The present studies differ in that lower-carrier-den- 
sity material (n=5 x 10'/cc, which is more representative of cur- 
rent state-of-the-art detector-grade material, is being studied. An 
effort is made to describe the experimental procedures and condi- 
tions in sufficient detail to allow comparison and correlation of this 
data with that of other investigations. (GRA) 


10962 (AD-B—002838) Investigation of SOS processes for 
fabrication of radiation hardened MIS devices and ICS. Report for 
1 May—31 Oct 1974. Williams, R.A. (Rockwell International 
Corp., Anaheim, Calif. (USA). Electronics Research Div.). Oct 
1974. Contract F19628-74-C-0199. 29p. NTIS $4.00. 

Distribution Limitation now Removed. 

This report covers the first six months work on a program 
to investigate radiation hardening of MIS devices on SOS material. 
To date the work has been directed toward understanding radia- 
tion-induced leakage mechanisms. Experiments were designed to 
investigate the effects of radiation-induced trapped charge in the 
sapphire. Suitable devices were fabricated on SOS material using 
existing masks for a test structure designated MOS-X. Both N-type 
and P-type starting material covering a range of doping concentra- 
tion was used, giving both enhancement and deep depletion mode 
transistors of both N- and P-channel types. In some cases the sap- 
phire was thinned to 5 mils after processing and a back-gate elec- 
trode was formed by depositing aluminum on the thinned sapphire 
substrate. Irradiation of this device only occasionally produced a 
back channel leakage in the absence of positive drain bias. (GRA) 


10963 (NTIS/PS—76/0368) Integrated circuit reliability (a 
bibliography with abstracts). Report for 1964-Mar 1976. Reed, 
W.E. (National Technical Information Service, Springfield, Va. 
(USA)). May 1976. 235p. NTIS $25.00. 

Supersedes NTIS/PS-75/247. 

The bibliography presents research pertinent to the reliabili- 
ty of integrated circuits. Topics include design, reliability predic- 
tion, failure and malfunction, processing techniques, and radiation 
damage. (This updated bibliography contains 230 abstracts, 53 of 
which are new entries to the previous edition.) (GRA) 


10964 (PEM—S52) Nuclear EMP: review of factors for applica- 
tion in component damage analysis. Faraudo, B.D.; Martin, L.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Sep 1976. Contract W-7405-ENG-48;DNA-SUB-R99QAXEC091. 
42p. Dep. NTIS $4.00. 

Factors are reviewed on component analysis with 
information drawn from many reports and articles, including a 
number just recently published. The note deals with component 
permanent . For discrete semiconductor devices, a discus- 
sion of the failure threshold power formula, factor, K, and 
surge resistance (or bulk resistance) is culminated in two damage 
analysis examples for transistor circuits. models arid 
damage factors for integrated circuits, resistors capacitors are 
reviewed, and sources of data for use with the models and some 
cautions are given. Finally, an annotated list of references is pro- 
vided for those seeking more detailed information in specific areas. 
(23 references) 


10965 (AD-A—017883) Radiation damage to junction and 
MOS transistors. Demes, S.; Pellionisz, P.; Szlavik, F. (Foreign 
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Technology Div., Wright-Patterson AFB, Ohio (USA)). 12 Nov 
1975. Translation of Meres es Automatika (Hu ) v17 n3 p85- 
89 1969. (FTD-ID(RS)I—2187-75). 14p. NTIS $9.50. 

Investigations of radiation induced damage of such 
transistors are reported which find application in electronic equip- 
ments explosed to nuclear sources of high intensity. The 
mechanism of the effect of radiation is described and it is shown 
that in the case of nuclear reactors the effect of fast neutrons is of 
critical importance. In the experiments on OC 44K and MOS FET 
transistors irradiated in the core of a VVRS-reactor the radiation 
effect was manifested in both types most markedly by the decrease 
in collector current, appreciable in the former at a fast neutron 
dose of 10 to the 13th power n/cm squared while in the latter at 
doses higher by 1-2 orders of magnitude. The experimental data 
may be helpful to determine the optimum location of an electronic 
equipment containing radiation sensitive elements and the ap- 
propriate choice of the nuclear shielding. (GRA) 


10966 Radiation damage to *He: proportional counter tubes. 
Evans, A.E.; Menlove, H.O.; Walton, R.B.; Smith, D.B. (Los 
Alamos Scientific Lab., N.Mex. (USA)). Nucl. Instrum. Methods; 
133: No. 3, 577-578(15 Mar 1976). 

Neutron damage to *He proportional-counter tubes is in- 
hibited by coating the cathodes of the tubes with activated char- 
coal. This coating also improves pulse-height resolution. 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 9007, 9008, 9083, 9634, 9714, 
9876, 9889, 10378, 10475, 11074, 11122, 11127, 11131, 11237, 
11240, 11242, 11243, 11244, 11249, 11250 


10967 (LA—6463-MS) Boiling liquid level sensor. Watt, B.E. 


(Los Alamos Scientific Lab., N.Mex. (USA)). Jul 1976. Contract 
W-7405-ENG-36. 1 1p. Dep. NTIS $3.50. 

Differential cooling of a bridge current heated wire is used 
to sense a liquid-gas interface level. Liquid and gas temperatures 
should be approximately equal if the highest accuracy is required 
making the device particularly useful for sensing the level of elec- 
trically nonconducting liquids at their boiling points. Operating 


temperatures are restricted only by the requirement that the sensor 
wire material have an adequately large temperature coefficient of 
resistivity. The system described was designed to indicate the level 
of liquid oxygen at its boiling point under various pressures. 


10968 (N—75-25146) Investigation on the of lasers 
for the measurement of deformations. (LASAG S.A., Thun 
(Switzerland)). 10 Jul 1974. Contract ESTEC-2173/74-HP. 46p. 
(ESRO-CR(P)—640). NTIS $3.75. 

The costs with respect to time, personal effort, and material 
are estimated for the development of a laser system to measure 
static deformation of large objects such as antennas and solar 
panels. Three methods are evaluated: the holographic method 
( ic interferometry, mo mapping, and holo- 
graphic sampling), speckle pho! y, and dynamic measure- 
ment (stereoscanning). Cost is estimated for three regions of mea- 
surement accuracy (0, 1, and Smm) for each of three dif- 
ferentiated parts: theoretical background, definition of the ap- 
paratus, and development of an industrial apparatus. A fourth 
method, the diffusion oan method, is proposed for evaluation. 
The most promising of the methods investigated is dynamic mea- 
surement. (GRA) 


10969 (NTIS/PS—76/0233) Transistor amplifiers (a bibliog- 
raphy with abstracts). Report for 1964—Feb 1976. Reed, W.E. 
(National Technical Information Service, Springfield, Va. (USA)). 
Mar 1976. 123p. NTIS $25.00. 

Supersedes NTIS/PS—75/288. 

The design, development, and applications of transistor am- 
plifiers are covered in the cited Government research 

rts. Research on reliability and radiation effects is included. 

(This updated bibliography contains 118 abstracts, 25 of which are 
new entries to the previous edition.) (GRA) 


WELL LOGGING INSTRUMENTATION 
REFER ALSO TO CITATION(S) 8935, 9109, 9110, 9167 


10970 Miniature underwater bore hole inspection apparatus. 
Askowith, B.J.; Ellis, M.C.; Oberlies, R.H.; Peterson, F.A.; Prasad, 
P. (to S Rand Corp.). US Patent 3,974,330. 10 Aug 1976. 
Filed date 9 Jun 1975. 12p. 
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A miniature submergible inspection device is provided for 
the visual inspection and survey of the strata of dry or water-filled 
bore holes providing data for video display or recording at the 
earth's surface and controllable therefrom. Adapted for reversing 
azimuth scan of the bore hole surface, the raster scan generates a 
display presented to the operator that does not rotate with the 
scanning of the surface and that is always upright. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 10552, 10626, 10843, 12123 


10971 (MHSMP—76-20) Pilot scale of TATB. Quin- 
lin, W.T.; Estes, Z.L.; Evans, V.H.; Schaffer, C.L. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, Tex. (USA)). Jul 1976. 
Contract DA-1 1-173-AMC-487(A). 17p. Dep. NTIS $3.50. 

The processes developed by Mason and Hanger for the pilot 
scale production of 1,3,5-triamino-2,4,6-trinitrobenzene (TATB) 
are described. 1,3,5-trichlorobenzene (TCB) was nitrated to form 
1,3,5-trichloro-2,4,6-trinitrobenzene (TCTNB) and then aminated 
to TATB. The effects of several variables, the process procedures 
and the equipment are discussed. 


10972 (MHSMP—76-25) Wedge test determination of the un- 
reacted shock Hugoniot of HNS I. Period covered: April—June 
1976. Van Velkinburgh, J.H. . (Mason and Hanger-Silas Mason 
Co., Inc., Amarillo, Tex. (USA)). 1976. Contract DA11173-AMC- 
487A. 9p. Dep. NTIS $3.50. 

The unreacted shock Hugoniots and distances to detonation 
of HNS I (Chemtronics Lot 66-48 and PX Lot 03-76-0329-001 ) 
were measured using the wedge test technique. Measurements 
were made on samples of nominal density 1.60 Mg/m* and at input 
pressures between 2 and 8 GPa. 


10973 (MHSMP—76-26) 10-Kg synthesis of HNS I. Period 
covered: April—June 1976. Quinlin, W.T.; Evans, V.H.; Schaffer, 
C.L. (Mason and Hanger-Silas Mason Co., Inc., Amarillo, Tex. 
oe 1976. Contract DA-11-173-AMC-487(A). 9p. Dep. NTIS 
$3.50. 

The pilot-scale synthesis of HNS I is described. The equip- 
ment, procedure and product analysis are included. Suggestions 
are made for improvements to be made in future work with this 
system. 


10974 (MHSMP—76-27) HNS - impurity and decomposition 
production analysis by TLC. Period covered: October—December 
1975. Sandoval, J. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, Tex. (USA)). 1976. Contract DA-11-173-AMC-487(A). 
26p. Dep. NTIS $4.00. 

This study was pursued with the aim of developing thin- 
layer chromatography (TLC) analysis techniques to separate, 
identify and semiquantify the various impurities and decomposition 
products in HNS, before and after exposure to various environ- 
ments. This method using visual comparisons was found not to be 
feasible for the semiquantitation of impurities and decomposition 
products. 


10975 (MHSMP—76-29) Quarterly progress report, 
April—June 1976. (Mason and Hanger-Silas Mason Co., Inc., 
Amarillo, Tex. (USA)). 1976. Contract DA-11-173-AMC-487(A). 
20p. Dep. NTIS $3.50. 

PETN thermal decomposition studies were continued at 353 
and 333°K. The 353 and 333°K results indicate very long induction 
periods compared to decomposition at 373 and 383°K. The source 
of some of the variations in the chemical reactivity test data is due 
to variations in the helium line pressure. Data were obtained for 
PBX 9404 using methane as an internal standard. The use of an in- 
ternal standard did not reduce the variation during any given day 
but it did reduce the day-to-day variations. Using a mixture of 
nitrogen and nitrous oxide it was determined that the precision of 
the instrument and integrator are about | percent. DTA and 
chemical reactivity results at 393 and 423°K are reported for RX- 
03-BB with two epoxy samples provided by LLL. The DTA ther- 

rams indicate that the epoxies are reactive with RX-03-BB 
above 523 K, and the chemical reactivity data indicate a slight 
reaction between the RX-03-BB and both epoxy samples. Heat-of- 
fusion measurements were made for a PETN control sample (Lot 
No. 1072-426-12) and compared with measurements made on the 
same lot during the past four years. There is no indication that the 
apparent heat-of-fusion is changing with time. 
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10976 Nitroaliphatic difluoroformals and process of manufac- 
ture. Peters, H.M.; Simon, R.L. Jr. (to Energy Research and 
Development Administration). US Patent Application 641,320. 16 
Dec 1975. 19p. 

Some new nitroaliphatic difluoroformal compounds are 
described. The compounds are intended for use in formulating 
PBX compositions and as energetic plasticizers or fluidic disper- 
sant materials for plastic explosive compositions. Methods of 
preparation and several examples are given. (PMA) 


10977 Fuel-air munition and device. Carlson, G.A. (to Energy 
Research and Development Administration). US Patent 3,955,509. 
11 — 1976. Filed date 21 Mar 1969. 8p. 

AT-APPL-809,440. 

An aerially delivered fuel-air munition is described. An im- 
permeable tank is filled with a pressurized liquid fuel and joined at 
its two opposite ends with a nose section and a tail assembly 
respectively to complete an aerodynamic shape. On impact the 
tank is explosively ruptured to permit dispersal of the fuel in the 
form of a fuel-air cloud which is detonated after a preselected time 
delay by means of high explosive initiators ejected from the tail as- 
sembly. The primary component in the fuel is methylacetylene, 
propadiene, or a mixture to which is added a small mole fraction 
of a relatively high vapor pressure liquid diluent or a dissolved gas 
diluent having a low solubility in the primary component. 


10978 Detonating apparatus. Johnston, L.H. (to Energy 
Research and Development Administration). US Patent 3,955,505. 
11 May 1976. Filed date 31 May 1950. 6p. 

PAT-APPL-165,171. 

An apparatus for detonation of high explosive in uniform 
timing is described. The device consists of an outer case, spark gap 
electrodes insulatedly supported in spaced relationship within the 
case, high explosive of the class consisting of pentaerythritol 
tetranitrate and trimethylene trinitramine, substantially free from 
material sensitive to detonation by impact, and compressed in sur- 
rounding relation to the electrodes and the spark gap under a pres- 
sure from about 100 psi to about 500 psi. The spark gap with the 
compressed explosive requires at least 1000 volts for sparking, and 
pe for impressing at least 1000 volts on the spark gap is in- 
cluded. 


10979 High explosive compound. Crawford, T.C. (to Energy 
Research and Development Administration). US Patent 3,956,039. 
11 May 1976. Filed date 13 Jan 1956. 6p. 

PAT-APPL-559,081. 

A low detonation velocity explosive is described consisting 
essentially of a particulate mixture of ortho-boric acid «and 
trinitrotoluene. The mixture contains from about 25% to about 
65% by weight of ortho-boric acid. The ortho-boric acid is dom- 
prised of from 60% to 90% of spherical particles having a mean 
particle size of about 275 microns and 10% to 40% of spherical 
particles having a particle size less than about 44 microns. 


10980 Igniter containing titanium hydride and potassium 
perchlorate. Dietzel, R.W.; Leslie, W.B. (to Energy Research and 
Development Administration). US Patent 3,960,083. 1 Jun 1976. 
Filed date 6 Mar 1975. 8p. 

PAT-APPL-555,754. 

An explosive device is described which employs a particular 
titanium hydride-potassium perchlorate composition directly igniti- 
ble by an electrical bridgewire. 


NUCLEAR 


REFER ALSO TO CITATION(S) 11386, 11387, 11388, 11389, 
11390, 11391, 11393, 11394, 11395, 11396, 11397, 11398, 
11399, 11400, 11401, 11402, 11403, 11404 


10981 (AD-A—25084) The development of military equip- 
ments: reliability and nuclear survivability considerations. Technical 
memo. Halpin, J.J.; Pritchard, B.E.; Balicki, F.W. (Harry Diamond 
Labs., Washington, D.C. (USA)). Feb 1976. 28p. (HDL-TM—76- 
7). NTIS $3.50. 

This paper discusses the development cycle of Army equip- 
ments including the influences exerted by various concerned agen- 
cies and individuals involved in the development cycle and the 
ways in which these pressures affect nuclear survivability and relia- 
bility. The design-to-cost philosophy is described. The viewpoints 
of both the contractor and Project Manager are given along with 
the features each considers most important (profit and _per- 
formance for the former, cost and schedule for the latter). The im- 
portance of military standards and specifications and their impacts 
on reliability are discussed. This paper stresses the importance of 
considering nuclear survivability and reliability at the beginning of 
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the development cycle plus the use of contractors with experience 
in nuclear survivability. The various nuclear radiation effects 
(neutrons, gamma dose, gamma rate, and EMP) on electronics are 
discussed, and the association between reliability and nuclear sur- 
vivability is explored. (GRA) 


10982 (AD-A—017180) A simple description of an ascending 
nuclear fireball and a fortran solution. Master's thesis. Waltman, 
D.D. Jr. (Air Force Inst. of Tech., Wright-Patterson AFB, Ohio 
(USA). School of Engineering). Mar 1975. 82p. 
(GNE/PH—S—14). NTIS $5.00. 

A set of four differential equations describing a rising, 
homogeneous, spherical, atomic fireball were developed from basic 
laws of physics. These four equations were: a time rate of change 
of temperature derived from energy conservation; a time rate of 
change of altitude derived from the definition of velocity; a time 
rate of change of velocity derived from momentum conservation; 
and a time rate of change of radius derived from the a law. 
A computer program was written to solve the equations. This pro- 
gram assumed that the values for the four parameters were known 
at some time after the second thermal maximum, and the program 
uses a Runge-Kutta method to determine the solutions. The value 
for the entrainment coefficient had to be determined by paramet- 
ric evaluation. The value was chosen to be 0.00055. Data for a 1- 
Kt, sea level nuclear detonation was used, the equations solved, 
and the solutions analyzed. The peak altitude was higher than ex- 
pected and the velocity and radius initially behaved as expected. 


10983 (AD-A—017220) Single-scatter model for thermal 
radiation. Master's thesis. Tedesco, F.P. (Air Force Inst. of Tech., 
Wright-Patterson AFB, Ohio (USA). School of Engineering). Mar 
1975. 125p. (GNE/PH—75-11). NTIS $5.50. 

The transmission of thermal energy by photons which 
scatter no more than once along their path from burst to receiver 
is discussed. Using the most current atmospheric models presently 
available for transmission studies, the single scattered, direct, and 
ground reflected fluences incident normal to a receiver with varia- 
ble altitude and orientation, are calculated for nuclear detonations 
of different yield and altitude. Results are compared against exist- 
ing computer transport codes to determine the validity of using 
single scattering to approximate the exact and highly complex case 
of multiple scattering. (GRA) 


10984 (AD-A—017469) Assessment, delineation, and control 
of radiation hazards. Sullivan, W.H. (Naval Radiological Defense 
Lab., San Francisco, Calif. (USA)). 28 Feb 1951. 43p. (USNRDL- 
AD—295(Y)). NTIS $4.00. 


10985 (AD-A—017470) Current status of countermeasures 
against contamination resulting from an atomic detona- 
tion. Part II. Ksanda, C.F.; Strope, W.E. (Naval Radiological 
Defense Lab., San Francisco, Calif. (USA)). 1 Jul 1951. 138p. 
(USNRDL-AD—327(Z)). NTIS $6.00. 

This document consists of several appendices which serve as 
supporting evidence and/or expansion of the text of AD-326(Z), 
Current Status of Countermeasures Against Radiological Con- 
tamination Resulting from an Atomic Detonation, | July 1951, 
Part I. (GRA) 


10986 (AD-A—018450) Electromagnetic aspects of EMP test- 
ing. Technical memo. Marx, E. (Harry Diamond Labs., Washing- 
ton, D.C. (USA)). Oct 1975. 24p. (HDL-TM—75-14). NTIS 
$3.50. 

General considerations related to testing of complicated 
systems exposed to EMP by means of a simulator are presented, 
with special emphasis on the similarities and differences between 
the pulse generated by a high-altitude burst and the one generated 
by a simulator. Other aspects of a testing program are also 
discussed. (GRA) 


10987 (AD-A—022098) An experimental technique to study 
high overpressure dust lofting. Final report, 1 Mar 1973—1 Jan 
1975. Swift, R.P. (Physics International Co., San Leandro, Calif. 
(USA)). Sep 1975. Contract DNAOO1-73-C-0207. 104p. 
(PIFR—531). NTIS $5.50. 

A blast wave duct facility was designed and constructed for 
the purpose of investigating dust lofting phenomena at high over- 
pressure. This facility can provide a blast wave flow field environ- 
ment at overpressures from a few psi up to the design limit im- 
posed for the test section of 1000 psi. An explosive driver is used 
to create high pressure blast wave flow in atmospheric air. The 
variations in the explosive driver parameters (i.e., diameter, length, 
type of explosive) coupled with the configuration of the blast duct 
can provide airblast waves that simulate a 1-MT surface burst pres- 
sure wave over a scale range of about 1/30 to 1/10. Several diag- 
nostic techniques were considered and evaluated with regard to 
their ability to measure dust lofting parameters. A promising 
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technique is the long pulse X-ray system developed to obtain the 
density-time history of the lofted dust. 


10988 (AD-A—022260) Self-consistency and radiation 
need eet eae in the surface burst code SCX. Final 
report. Fishbine, B.H.; Dalich, S.J.; Wood, J.N. (Science Applica- 
tions, Inc., La Jolla, Calif. (USA)). Nov 1975. Contract F29601- 
74-C-0006. 44p. (SAI—74-505-AQ). NTIS $4.00. 

A description of the numerical techniques used to include 
the self-consistent effect in the two-dimensional ground burst EMP 
code, SCX, is given. The effect of this phenomenon on the fields 
predicted by SCX is discussed and illustrated. The effect is most 
notable for observer positions less than 2,000 meters from the 
burst point where a sign change occurs in the transverse E field. 
Also presented are discussion and results concerning the inclusion 
of a radiation enhanced ground conductivity model in SCX. 
Results of calculations with this model indicate that for a zero 
height of burst situation, field effects are minimal. (GRA) 


10989 (AD-A—022547) Special Data Collection System 
(SDCS) event report, NTS event ‘HUSKY PUP’, 24 October 1975. 
Hill, K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. 
(Teledyne Geotech, Alexandria, Va. (USA)). 28 Jan 1976. Con- 
tract F08606-74-C-0013. 1 1p. (SDCS-ER—75-67). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the NTS Event ‘HUSKY 
PUP’ event on 24 October 1975. Published epicenter informlation 
from seismic observations is given. 


10990 (AD-A—022644) Special Data Collection System event 
report NTS Event ‘OBAR’, 30 Apr 1975. Technical report. Wool- 
son, J.R.; Solari, D.D.; Reinbold, D.J.; Markle, R.J. (Teledyne 
Geotech, Alexandria, Va. (USA)). 8 Sep 1975. Contract F08606- 
74-C-0013. 26p. (SDCS-ER—75-4). NTIS $4.00. 

Supersedes AD-A—018103. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the NTS Event ‘OBAR’ on 
30 April 1975. Published epicenter information from seismic ob- 
servations is given. 


10991  (AD-A—022873) Special Data Collection System 


(SDCS) event report, NTS Event ‘CAMEMBERT’, 26 June 1975. 
Technical Woolson, J.R.; Solari, D.D.; Dawkins, D.D.; Hill, 


M.S.; Markle, R.J. (Teledyne Geotech, Alexandria, Va. (USA)). 
23 Sep 1975. Contract F08606-74-C-0013. 19p. (SDCS-ER—75- 
25). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the NTS _ Event 
"CAMEMBERT’ event on 26 June 1975. Published epicenter in- 
formation from seismic observations is given. 


10992 (AD-A—023161) Special Data Collection System 
(SDCS) event reports, NTS event ‘DINING CAR’, 5 April 1975. 
Technical report. Woolson, J.R.; Solari, D.D.; Dawkins, M.S.; Hill, 
K.J.; Markle, R.J. (Teledyne Geotech, Alexandria, Va. (USA)). 
bay Contract F08606-74-C-0013,. 2lp. (SDCS-ER—75-19). 
$3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the NTS Event ‘DINING 
CAR’ on 5 April 1975. Published epicenter information from 
seismic observations is given. 


10993 (AD-A—023162) Special Data Collection System 
(SDCS) event NTS event ‘STILTON’, 3 June 1975. Techni- 
cal report. Woolson, J.R.; Solari, D.D.; Dawkins, M.S.; Hill, K.J.; 
Markle, R.J. (Teledyne Geotech, Alexandria, Va. (USA)). 23 Sep 
1975. Contract F08606-74-C-0013. 22p. (SDCS-ER—75-21). 
NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the NTS Event 'STILTON’ 
on 3 June 1975. Published epicenter information from seismic ob- 
servations is given. (GRA) 


10994 (AD-A—023163) Special Data Collection System 
(SDCS) event report, NTS event "EDAM’, 24 A 1975. Technical 

Woolson, J.R.; Solari, D.D.; Dawkins, M.S.; Hill, K.J.; Mar- 
kle, R.J. (Teledyne Geotech, Alexandria, Va. (USA)). 12 Sep 
1975. Contract F08606-74-C-0013. 19p. (SDCS-ER—75-20). 
NTIS $3.50. 

Seismic data are reported from the Special Data Collection 

System (SDCS) and other sources for the NTS Event 'EDAM’ on 
24 April 1975. Published epicenter information from seismic ob- 
servations Is given. 
10995 (AD-A—023164) Special Data Collection System 
(SDCS) event report, Northern Colombia, 23 June 1975. Technical 
report. Hill, K.J.; Dawkins, M.S.; Baumstark, R.R. (Teledyne 
Geotech, Alexandria, Va. (USA)). Jan 1976. Contract F08606-74- 
C-0013. 21p. (SDCS-ER—75-47). NTIS $3.50. 
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Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Northern Colombia 
event on 23 June 1975. Published epicenter information from 
seismic observations is given. 


10996 (AD-A—023165) Special Data Collection System 
(SDCS) event report, Central Mid-Atlantic Ridge, 7 October 1975. 
Technical report. Hill, K.J.; Dawkins, M.S.; Baumstark, R.R. 
(Teledyne Geotech, Alexandria, Va. (USA)). 6 Jan 1976. Contract 
F08606-74-C-0013. 20p. (SDCS-ER—75-49). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Central Mid-Atlantic 
Ridge event on 7 October 1975. Published epicenter information 
from seismic observations is given. 


10997 (AD-A—023166) Special Data Collection System 
(SDCS) event report, Peru—Bolivia border region, 12 July 1975. 
Technical Hill, K.J.; Dawkins, M.S.; Baumstark, R.R.; Gil- 
lespie, M.D. (Teledyne Geotech, Alexandria, Va. (USA)). 28 Jan 
1976. 21p. (SDCS-ER—75-627). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Peru-Bolivia Border Re- 
gion event on 12 July 1975. Published epicenter information from 
seismic observations is given. 


10998 (AD-A—023175) Application of advanced methods for 
identification and detection of nuclear explosions from the Asian 
continent. Semi-annual technical report. Savino, J.M.; Bache, T.C.; 
Cherry, J.T.; Hamilton, K.G.; Lambert, D.G. (Systems, Science 
and Software, La Jolla, Calif. (USA)). Dec 1975. Contract 
F44620-74-C-0063,. 162p. (SSS-R—76-2792). NTIS $6.75. 

A research program to develop an optimum multi-discrimi- 
nant/detection procedure for earthquake and underground explo- 
sions with emphasis on events occurring within the Asian continent 
is described. The approach to the seismic discrimination problem 
incorporates a number of diverse topics including: explosion and 
earthquake source modeling; stress wave propagation through 
realistic earth structures and prediction of teleseismically recorded 
ground motion; the development of signal detection, enhancement 
and identification techniques; and multidiscriminant testing of a 
large population of worldwide events. One of the most significant 
achievements described is the development of a three-dimensional 
finite difference stick-slip earthquake model and the characteriza- 
tion of the far-field (that which propagates to teleseismic 
distances) radiation of stress waves generated by this source. A 
theoretical analysis of the influence of tectonic release on the 
teleseismic short-period P-wave signature from underground 
nuclear explosions was also conducted. The principal result of this 
study is that in the case of most, if not all, explosions, tectonic 
release does not measurably affect the short-period P-wave signa- 
ture. 


10999 (AD-A—023236) Application of the iterative beam 

to long-period Rayleigh waves. Technical report. Cohen, 
T.J.; Der, Z.A.; Lambert, J. (Teledyne Geotech, Alexandria, Va. 
(USA). Seismic Data Lab.). 7 Oct 1975. Contract F08606-76-C- 
0004. 50p. (SDAC-TR—75-8). NTIS $4.00. 

The effectiveness of the iterative beaming technique for the 
separation of superposed Rayleigh wave signals was evaluated. This 
technique can be useful for the detection and discrimination of 
seismic events the signals of which arrive simultaneously at a 
seismic array. The technique was applied to superposed recordings 
of Rayleigh waves at LASA. It was found the multipathing of 
Rayleigh waves can cause enough leakage into the beam of the 
desired event to make the separation impossible if the amplitude of 
waves from the event to be eliminated is more than three times 
that of the event of interest. 


11000 (AD-A—023296) Multiple seismic events. Semiannual 
technical No. 5. Taylor, R.W.; Willis, D.E. (Wisconsin Univ., 
Milwaukee (USA). Dept. of Geological Sciences). 25 Feb 1976. 
35p. NTIS $4.00. 

See also report dated Jul 75, AD-A—017590. 

The effects of station coverage on the detection threshold 

existing throughout an area were quantitatively investigated. The 
calculations were applied to the NTS area to demonstrate the 
changes in the detection thresholds occurring in five year intervals 
since 1933. The results demonstrate the need for quantitative con- 
sideration of station placement to ensure maximum detection capa- 
bility. 
11001 (AD-A—023518) Special Data Collection System 
(SDCS) event report, Minnesota, 9 July 1975. Technical report. 
Hill, K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. 
(Teledyne Geotech, Alexandria, Va. (USA)). 5 Feb 1976. Con- 
tract F08606-74-C-0013. 17p. (SDCS-ER—75-66). NTIS $3.50. 
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Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Minnesota event on 9 
July 1975. Published epicenter information from seismic observa- 
tions is given. 


11002 (AD-A—023520) Special Data Collection System 
(SDCS) event Eastern Kazakh, 29 October 1975. Hill, K.J.; 
Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. (Teledyne 
Geotech, Alexandria, Va. (USA)). 5 Feb 1976. Contract F08606- 
74-C-0013. 19p. (SDCS-ER—75-70). NTIS $3.50. 
Seismic data are reported from the Special Data Collection 
m (SDCS) and other sources for the Eastern Kazakh event on 
October 1975. Published epicenter information from seismic 
observations is given. 


11003 Fae ym Surface waves: source and path pro- 

Final report, 1 Nov 1973—31 Oct 1975. Weidner, D.J.; 
Kafka, A.L. (State Univ. of New York, Stony Brook (USA). Dept. 
of Earth and Space Sciences). 28 Jan 1976. Contract F19628-74- 
C-0092. 46p. NTIS $4.00. 

The seismic surface wave contains information about the 
depth of the source. To extract this information, the effect of 
propagation must be known. It is found that unconsolidated sedi- 
ments can effectively erode the short period energy. The results 
suggest that much care must be taken before the absence of short 
= surface waves is interpreted as an effect of focal depth. 

p earthquakes definitely exhibit a different Rayleigh wave am- 
plitude than shallow events. In addition, a higher mode Rayleigh 
wave appears to dominate the long period vertical record. We con- 
clude that both phenomena may be used as a depth diagnostic. We 
failed to confirm the utility of source phase for identifying deep 
events. The source phase may be useful for resolving shallow depth 
events. 


11004 (AD-A—023684) Plate tectonics and the discrimination 
of underground e earthquakes. Final report, 1 Sep 
1971—30 Sep 1975. Murphy, A.J. (Columbia Univ., Palisades, 
N.Y. (USA). Lamont-Doherty Geological Observatory). Sep 1975. 
Contract F19628-71-C-0245. Sip. NTIS $4.50. 

A report is given of research which included efforts to: (1) 
develop long-period seismic instrumentation techniques with 
emphasis on increasing sensitivity and on discriminating against 
noise; (2) investigate the general characteristics of seismograms 
with emphasis on studies of higher mode surface waves, core 
phases, and multiples of P and S and methods to selectively 
enhance these phases; (3) investigate aspects of the new global 
tectonics relevant to the problems of detection and identification 
of seismic events and of selecting optimum sites for seismic instru- 
mentation; (4) use large array data, conduct detailed studies of 
wave propagation, of source characteristics, and of surface and 
body waves of short and long periods originating at teleseismic 
distances with particular emphasis of regions with complicated 
crust and mantle structure such as island arcs; (5) conduct studies 
of near earthquakes and explosives to determine properties of the 
source, or the propagation path of the crust and upper mantle in 
the vicinity of explosions and shallow earthquakes; (6) develop 
high-speed computational techniques for the solution of associated 
computational problems; (7) conduct a comprehensive seismic and 
geologic study of anomalous and intraplate earthquakes events 
falling within the explosion discrimination, their respective tectonic 
setting and methods of their positive identification; and (8) 
develop earth models of continent-continent collision zones in Eu- 
rope, Asia and South America, according to recent concepts of 
plate tectonics. (GRA) 


11005 (AD-A—023858) S Data Collection on System 
(SDCS) event report, Hawaiian 29 November 1975. Techni 
cal report. Hill, K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, 
M.D. (Teledyne Geotech, Alexandria, Va. (USA)). 24 Feb 1976. 
a F08606-74-C-0013. 19p. (SDCS-ER—75-74). NTIS 

Short-period signals associated with the Hawaiian Islands 
event on 29 November 1975 were recorded at all SDCS stations 
and LASA. Station descriptions, hypocenter determination, travel 
= and magnitude of seismic waves, and seismic signatures are 
included. 


11006 (AD-A—023859) Special Data Collection System 
(SDCS) event report, NTS event ‘LEYDEN’, 26 November 1975. 
Technical report. Hill, K.J.; Dawkins, M.S.; Baumstark, R.R.; Gil- 
lespie, M.D. (Teledyne Geotech, Alexandria, Va. (USA)). 24 Feb 
1976. Contract F08606-74-C-0013. Ilp. (SDCS-ER—75-73). 
NTIS $3.50. 

Short-period signals associated with the NTS _ Event 
‘LEYDEN’ on 26 November 1975 were recorded at a RK-ON and 
LASA. Station descriptions, arrival times, magitude of seismic 
waves, and seismic signatures are included. 
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11007 (AD-A—023905) Norwegian seismic array (NORSAR) 

phase 3. Semiannual technical report, 1 Jul—31 Dec 1975. Berteus- 

sen, K.A. (Norges Teknisk-Naturvitenskapelige Forskningsraad, 

Kj lier. NORSAR). 29 Jan 1976. Contract F08606-76-C-0001. 
83p. (NORSAR-Scientific— 1-75/76). NTIS $5.00 

See also report dated 8 Aug 1975, AD-A—014926. 

q report is given NORSA including: (1) operation, per- 
formance, improvements, and maintenance activity; documentation 
developed; and (3) a summary of special and technical reports and 
papers prepared. Titles of the documents include: P-wave veloci- 
ties in the upper mantle beneath Fennoscandia and Western Rus- 
sia, Determination of the 3-dimensional seismic structure of the 
lithosphere under Montana LASA and under the USGS oe 
California Seismic Array, Origins of precursors to P’P’, An analysi 
of Rayleigh waves from Novaya-Zemlya explosions, NORSAR 
operational capabilities, Event detectability of seismograph stations 
in Fennoscandia, On the M sub s-m sub b relationship of 

earthquakes, An improved discriminant using spectral estimates for 
surface waves, The seismicity of Fennoscandia, and Precise moni- 
toring of seismit velocities. 


11008 (AD-A—024594) Special Data Collection System 
(SDCS) event report, Mexico, 23 April 1975. Hill, K.J.; Dawkins, 
M.S.; Baumstark, R.R.; Gillespie, M.D. (Teledyne Geotech, Alex- 
andria, Va. (USA)). 3 Nov 1975. Contract F08606-74-C-0013.,,. 
15p. (SDCS-ER—75-35). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Mexico event on 23 
April 1975. Published epicenter information from seismic observa- 
tions is given. 


11009 (AD-A—024595) Special Data Collection System 
(SDCS) event report, Eastern Kazakh SSR, 25 December 1975. 
Hill, K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. 
(Teledyne Geotech, Alexandria, Va. (USA)). 10 Mar 1976. Con- 
tract F08606-74-C-0013,. 16p. (SDCS-ER—75-68). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Eastern Kazakh SSR 
event on 25 December 1975. Published epicenter information from 
seismic observations is given. 


11010 (AD-A—024596) Special Data Collection System 
(SDCS) event report, Vancouver Island region, 11 December 1975. 
Hill, K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. 
(Teledyne Geotech, Alexandria, Va. (USA)). 9 Mar 1976. Con- 
tract F08606-74-C-0013,. 19p. (SDCS-ER—75-75). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Vancouver Island Re- 
= event on 11 December 1975. Published epicenter information 
rom seismic observations is given. 


11011 (AD-A—024597) Special Data Collection System 
(SDCS) event report, Eastern Kazakh SSR, 13 December 1975. 
Hill, K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. 
(Teledyne Geotech, Alexandria, Va. (USA)). 4 Mar 1976. Con- 
tract F08606-74-C-0013,. 13p. (SDCS-ER—75-76). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Eastern Kazakh SSR 
event on 13 December 1975. Published epicenter information from 
seismic observations is given. 


11012 (AD-A—024598) Special Data Collection System 
(SDCS) event report, NTS Event ‘CHIBERTA’, 20 December 1975. 
Hill, K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. 
(Teledyne Geotech, Alexandria, Va. (USA)). Mar 1976. Contract 
F08606-74-C-0013,. 20p. (SDCS-ER—75-77). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Nevada test site event 
on 20 December 1975. Published epicenter information from 
seismic observations is given. 


11013 (AD-A—024599) Special Data Collection System 
(SDCS) event report, Greece, 21 December 1975. Hill, K.J.; Daw- 
kins, M.S.; Baumstark, R.R.; Gillespie, M.D. (Teled Geotech, 
Alexandria, Va. (USA)). 4 Mar 1976. Contract F08606-74-C- 
0013,. 21p. (SDCS-ER—75-78). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Greece event on 21 
December 1975. Published epicenter information from seismic ob- 
servations is given. 


11014 (AD-A—024803) Nuclear 
tion by point-source techniques for 
Technical report. Gray, R.F. (Harry Senteenn Labs., 
Washington, D.C. (USA)). Dec 1975. 49p. (HDL-TR—1737). 
NTIS $4.00. 
Nuclear elect 
injection techniques was investigated for shielded 


pulse simula- 
and unshielded 


tic pulse simulation by point source 
and unshielded 
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cae gan Circuit theory is applied to the unshielded 
case a generalized injection system is suggested. To determine 
the relationship between point source current injection on the ex- 
ternal shield of a cable and its response to free-field EMP excita- 
tion, general transmission line solutions were obtained in the 
frequency domain for each case. A numerical transform was used 
to obtain time domain waveforms of the external and internal cur- 
rents. Both solutions were verified with experimental data col- 
lected on a braided shield coaxial cable that exhibited both types 
of reactive coupling (inductive and capacitive) through its shield. 
Shielding effectiveness transfer functions were experimentally ob- 
tained with a coaxial cable driver to determine the shield parame- 
ters. 


11015 (NTIS/PS—76/0207 ) Seismic detection. Part II. Nuclear 
events. Volume 1. 1970—1972 (a bibliography with abstracts). Re- 
port for Jun 1970—1972. Habercom, G.E. Jr. (National Technical 
Information Service, Springfield, Va. (USA)). Mar 1976. 140p. 
NTIS $25.00. 

Supersedes NTIS/PS—75/327. 

Methods of seismic detection of nuclear events are in- 
vestigated in these Government-sponsored research rts. (This 
updated bibliography contains 135 abstracts, none which are 
new entries to the previous edition.) For general seismic detection, 
see Part |, NTIS/PS-76/0206. 


11016 (NTIS/PS—76/0208 ) Seismic detection. Part II. Nuclear 
events. Volume II. 1973— 1974 (a bibliography with abstracts). Re- 
port for 1973—74. Habercom, G.E. Jr. (National Technical Infor- 
nae Service, Springfield, Va. (USA)). Mar 1976. 129p. NTIS 

Methods of seismic detection of nuclear events are in- 
vestigated in these Government-sponsored research reports. (This 
updated bibliography contains 124 abstracts, none of which are 
new entries to the previous edition.) For general seismic detection, 
see Part 1, NTIS/PS-76/0206. 


11017 (NTIS/PS—76/0209 ) Seismic detection. Part II. Nuclear 
events. Volume III. 1975 (a bibliography with abstracts). Report for 
1975—Feb 1976. Habercom, G.E. Jr. (National Technical Infor- 
— Service, Springfield, Va. (USA)). Mar 1976. 150p. NTIS 

Supersedes NTIS/PS—75/328. 

Methods of seismic detection of nuclear events are in- 
vestigated in the Government sponsored research reports. (This 
updated bibliography contains 145 abstracts, all of which are new 
entries to the previous edition.) For general seismic detection, see 
Part 1, NTIS/PS-76/0206. 


11018 (UCID—17189) options and their effect on 
containment. Day, J.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 23 Jun 1976. Contract W-7405-eng- 
48. 96p. Dep. NTIS $5.00. 

In more than 17 years of studying underground nuclear ex- 
plosions, LLL has developed containment procedures that include 
a stemming plan. Stemming plans can be divided into either 
layered or continuous forms. There are marked differences 
between standards for these forms. The materials used in the con- 
tinuous plan must meet more stringent specifications; as a con- 
sequence, they are more expensive. plans have been success- 
ful since the Baneberry Event. Both plans must meet the following 
requirements: provide a plug sufficient to match the overburden 
density of earth; contain radioactive gases at the lowest possible 
depth; minimize the generation of noncondensable gases (such as 

); minimize gas flow rates during the early post-detonation 
stages when cavity pressure is high; and be compatible with the ex- 
periment and its d ics. LLL experience in developing con- 
tainment procedures is reviewed, and the reasons for the i 
of LLL’s continuous stemming plan are reported. (LCL) 


11019 (UCRL—52097) Cavities 

nuclear explosions. Butkovich, T.R. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 8 Jul 1976. Contract W-7405- 
Eng-48. 24p. Dep. NTIS $3.50. 

This investigation studied the displacement of rock that for- 
merly occupied cavities produced by underground nuclear explo- 
sions. There are three possible explanations for this displacement: 
the volume could be displaced to the free surface; it could occupy 
previously air-filled pores removed from the surrounding rock 
through compaction; or it could be accounted for by persisting 
compressive stresses induced by the outgoing shock wave. The 
analysis shows it unlikely that stored residual elastic stresses ac- 
count for large fractions of cavity volumes. There is limited experi- 
mental evidence that free surface displacement accounts for a sig- 
nificant portion of this volume. Whenever the explosion mediums 
contain air-filled —_ the compaction of these pores most likely 
accounts for all volume. Calculations show that 4 percent air- 


EXPLOSIONS AND EXPLOSIVES 1139 


filled porosity can account for all the cavity volume within about 4 
cavity radii and that even | percent can account for a significant 
fraction of the volume. 


CIVIL USES 


11020 (AD-A—022850) Simulation of fluid motion in con- 
tainers to blast and shock environments. Topical report. 
Chapyak, E.J.; Cooper, H.F. (R and D Associates, Santa Monica, 
Calif. (USA)). Feb 1975. Contract DNA001-74-C-0139. 58p. 
(RDA-TR—5900-001). NTIS $4.50. 

The problem of simulating fluid motion in open containers 
that are subjected to the effects of nuclear weapons is examined in 
detail. Results obtained from experiments included on the Mixed 
Company III high explosive test and laboratory shake-table tests 
are analyzed with the aid of supporting theoretical analysis. A fluid 
loss prediction technique is developed and applied to configura- 
tions of interest. (GRA) 


WEAPONRY 
REFER ALSO TO CITATION(S) 10705, 10916, 11842 


(AD-A—20970) Preliminary development of ultrasonic 
C-scan test methods and standards to determine projectile-rotating 
band integrity. Final report. Brockelman, R.H.; Muldoon, R.A.; 
Roderick, D.J. (Army Materials and Mechanics Research Center, 
Watertown, Mass. (USA)). Jan 1976. 17p. (AMMRC-TR—76-1). 
NTIS $3.50. 

In the attachment of a copper rotating band to a projectile 
body, craters, unbonds, and crack systems may develop. Theses 
defects may produce serious structural failures or aerodynamic in- 
stability. The ultrasonic C-scan evaluation of roating bands on 8- 
inch diameter projectiles was conducted using both longitudinal 
and shear angle techniques to assess the integrity of the weld over- 
lay band and the shell body. The longitudinal wave method was 
used to inspect for unbond areas at the interface of the shell body 
and rotating band. From this work it was ascertained that ul- 
trasonic C-scanning yields an accurate representation of unbond 
areas developed during the weld overlay method of attaching rotat- 
ing bands. Cracks and craters at the outer diameter of the steel 
body were investigated by means of the shear angle beam method. 
It was found that at an optimum shear angle of 45°, longitudinal 
saw cuts of various depths and also actual weld craters in the steel 
shell are readily detected and recorded with C-scan techniques. 


11022 (AD-A—022635) An _ experimental assessment of 
nuclear effects on structures. Technical Ranson, 
W.F.; Schaeffel, J.A.; Murphree, E.A.; Irelan, V.G.; Mullinix, B.R. 
Nov 1975. 64p. (RL—76-9). NTIS $4.50. 

The response of prestressed and preheated plates subject to 
an exponentially decaying blast load was experimentally deter- 
mined. A grid was reflected from the front surface of the plate and 
the response was recorded with a high speed camera. The camera 
used in this analysis was a rotating drum camera operating at 
20,000 frames per second with a maximum of 224 frames at 39 
microseconds separation. Inplane tension loads were applied to the 
plate by means of air cylinders. Maximurn biaxial load applied to 
the plate was 500 pounds. Plate preheating was obtained with re- 
sistance heaters located in the specimen plate holder with a max- 
imum capability of 5OOF. Data analysis was restricted to the max- 
imum conditions at the center of the plate. Strains were deter- 
mined from the photographic data and the stresses were calculated 
from the strain data. Results were obtained from zero preload con- 
ditions to a maximum of 480 pounds inplane tension loads and a 
plate temperature of 490F. The blast load ranged from 6 to 23 psi. 


11023 (AD-A—023775) The elect pulse (EMP). 
Gaul, E.J. Jun 1974. 14p. (NuclearNotes—1). NTIS $3.50. 

Information paper on topics associated with Nuclear 
Weapons. 

One tends to think of the effects of a nuclear detonation in 
terms of blast, thermal radiation, and nuclear radiation. However, 
the one effect which may be most critical to the Army in the field 
is the Electromagnetic Pulse (EMP). A survey is given of the EMP 
situation which includes defining what the phenomenon is, why it 
occurs, how it can damage Army equipment, and what can be 
done to overcome the threat. 


EXPLOSION DETECTION 


11024 (AD-A—017188) Time and fluctuations of 
teleseismic 


at NORSAR in view of wave 


p-signals . 
Dahle, A. (Norges Teknisk-Naturvitenskapelige Forskningsraad, 
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Kjeller. NORSAR). Jul 1975. Contract FQ8606-74-C-0049,. 83p. 
(NORSAR-Scientific—4s74/75). NTIS $5.00. 

Theory for wave propagation in inhomogeneous media is 
used in a critical examination of observed P-wave travel time and 
amplitude anomalies. The NORSAR array data analysed exhibits 
several features = theoretically assuming the crust and 
upper mantle to randomly inhomogeneous. It is demonstrated 
that in modelling plane wave time deviations a better fit to the ob- 
servations is obtained by including a stochastical term in the plane 
wave equation. It is also demonstrated that wave scattering effects 
is of critical importance for seismic velocity estimation when using 
data from small aperture arrays. In such cases, a spatial sampling 
of the area under investigation is recommended in order to obtain 
reliable velocity estimates. 


11025 (AD-A—017380) The study of adaptive beamforming 
detection performance on alpa (Alaskan long-period array) interfer- 
ing events. Technical report. Shen, W. (Texas Instruments, Inc., 
Dallas (USA)). 28 Jul 1975. Contract F08606-75-C-0029. 36p. 
(TI-ALEX—(01 )-TR—75-06). NTIS $4.00. 

Report on VELA Network Evaluation and Automatic 
Processing Research. 

The report presents the results obtained from applying a 
time-domain maximum likelihood adaptive-beamforming processor 
to simulated mixed-event data from the Alaskan Long-Period 
Array. Adaptive-beamforming detection threshold reduction with 
respect to the beamsteer threshold is investigated as two parame- 
ters are varied: the time separation between Rayleigh-wave ar- 
rivals, and the azimuthal separation between the events. In the 
simulation performed for this report, the arrival time of a signal 
buried in a stronger off-azimuth interfering event has little effect 
on the 11 dB ABF threshold reduction obtained, but the threshold 
reduction is strongly dependent on the azimuthal separation 
between the events. 


11026 (AD-A—017381) Basic seismic analysis of regional 
events observed at NORSAR. Technical report. Lambert, D.G.; 
Becker, E.S. (Texas Instruments, Inc., Dallas (USA)). 2 Jul 1975. 
Contract F08606-75-C-0029. 37p. (TI-ALEX—(01)-TR—75-04). 
NTIS $4.00. 

Report on VELA Network Evaluation and Automatic 
Processing Research. 

The report deals with the basic seismic analysis of small 
magnitude regional Eurasian events observed at NORSAR. The 
analysis was hampered by the experimental limitations. However, 
phase energy ratios (P/S) appear promising as a discriminant 
despite the experimental problems. 


11027 (AD-A—017395) Preliminary evaluation of the Korean 
l research station short- array. Technical report. 
Prahl, S.R.; Shen, W.; Whitelaw, R.L. (Texas Instruments, Inc., 
Dallas (USA)). 29 Jul 1975. Contract F08606-75-C-0029. 65p. 
(TI-ALEX—(01)-TR—75-05). NTIS $4.50. 

Report on VELA Network Evaluation and Automatic 
Processing Research. 

A preliminary evaluation of the Korean Seismological 
Research Station Short-Period Array is presented in this report. Six 
noise samples from November 1974 were analyzed yielding spec- 
tral content, noise amplitudes, multiple coherence, frequency- 
wavenumber spectra, and noise reduction due to beamforming. 
Analysis of eight Eurasian teleseismic events from November 1974 
included measurements of single-sensor similarity and amplitude 
variations across the array. In the beamforming studies, time-dealy 
anomalies, spectral content, frequency-wavenumber spectra, signal 
degradation, signal-to-noise improvements using beams, and m sub 
b estimates were calculated. A preliminary estimation of the de- 
tectability of Eurasian events was also made. 


11028 (AD-A—017590) Multiple seismic events. Semiannual 
technical report No. 4. Taylor, R.W.; Willis, D.E. (Wisconsin Univ., 
Milwaukee (USA). Dept. of Geological Sciences). 1 Jul 1975. 
140p. NTIS $6.00. 

See also Semiannual technical report No. 2, AD-784 909. 

Spectral and correlation analyses were conducted with an 
earthquake and eight selected nuclear explosions, one known to be 
a double detonation, another known to be a single shot, and the 
rest of possible multiple sources. All these seismic events were 
fired or occurred at the Nevada Test Site. In this study, it was 
found that the elastic source dimension of the natural event was 
significantly larger than those corresponding to the nuclear explo- 
sions. Clear differences were also found to exist in the slope of the 
displacement spectra of the nuclear explosions and earthquake in 
the range of frequencies from .20 Hz to the corresponding peak 
frequency. This last result suggests a potential tool for the dis- 
crimination of seismic events. In an attempt to investigate the pos- 
sibility of a multiple explosive nature for the remaining events, 
comparisons of theoretical modulation functions with the actual 
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amplitude spectra of each event and with the amplitude spectrum 
ratios of the double event with the unknown events were con- 
ducted. Correlation analyses were applied to the four following 
cases; cross-correlation of natural event with nuclear events, 
known single explosion with known double explosion, shots of unk- 
nown multiplicity with single detonation, and known double explo- 
sion with detonations of unknown multiplicity. 


11029 (AD-A—017773) Improved yield determination and 
event identification research. Quarterly technical report 1 May-31 


July 1975. Cherry, J.T.; Rimer, N.; Savino, J.M.; Wray, W.O. 
(Systems, Science and Software, La Jolla, Calif. (USA)). 8 Au 
1975. Contract F08606-75-C-0045. 33p. (SSS-R—75-2696). NTI 
$4.00. 


A one-dimensional parameter study which identifies the de- 
pendence of teleseismic magnitude on near source material proper- 
ties was carried out. The major results of the material parameter 
sensitivity study may be summarized as follows: (1) increasing the 
air-filled porosity greatly reduces seismic coupling; (2) if any 
parameter describing the yield surface is varied such that the 
material strength is reduced, seismic coupling may be substantially 
enhanced; (3) seismic coupling is relatively insensitive to water 
content; a slight decoupling is observed with increasing water con- 
tent: (4) increasing the overburden pressure substantially reduces 
seismic coupling. The near field coupling and the equivalent elastic 
source were computed for the recent underground explosion, 
Mast, at Pahute Mesa. The next step is to generate synthetic 
seismograms for this event at recently specified receiver locations. 
The enhanced computational capabilities for treating realistic earth 
structures will be exercised in this experiment. (GRA) 


11030 (AD-A—018100) Special data collection system event 
report: Kamchatka, 6 April 1975. Technical . Woolson, J.R.; 
Solari, D.D.; Reinbold, D.J.; Markle, R.J. (Teledyne Geotech, 
Alexandria, Va. (USA)). 8 Sep 1975. Contract F08606-74-C-0013. 
17p. (SDCS-ER—75-1). NTIS $3.50. 

The event report contains seismic data from the Special 
Data Collection System (SDCS), and other sources for the 
Kamchatka event on 06 April 1975. Published epicenter informa- 
tion from seismic observations is given. 


11031 (AD-A—018101) Special data collection system event 
report - North Atlantic Ocean, 26 February 1975. Technical report. 
Woolson, J.R.; Solari, D.D.; Reinbold, D.J.; Markle, RJ. 
(Teledyne Geotech, Alexandria, Va. (USA)). 8 Sep 1975. Con- 
tract F08606-74-C-0013. 1 1p. (SDCS-ER—75-3). NTIS $3.50. 

The event report contains seismic data from the Special 
Data Collection System (SDCS), and other sources for the North 
Atlantic Ocean event on 26 February 1975. Published epicenter 
information from seismic observations is given. 


11032 (AD-A—018102) Special data collection system event 
report - Northeastern China, 25 February 1975. Technical report. 
Woolson, J.R.; Solari, D.D.; Reinbold, D.J.; Markle, R.J. 
(Teledyne Geotech, Alexandria, Va. (USA)). 8 Sep 1975. Con- 
tract F08606-74-C-0013. 8p. (SDCS-ER—75-2). NTIS $3.50. 

The event report contains seismic data from the Special 
Data Collection System (SDCS), and other sources for the 
Northeastern China event on February 1975. Published epicenter 
information from seismic observations is given. 


11033 (AD-A—018103) Special data collection system event 
report - NTS Event ‘Obar’, 30 April 1975. Technical report. Wool- 
son, J.R.; Solari, D.D.; Reinbold, D.J.; Markle, R.J. (Teledyne 
Geotech, Alexandria, Va. (USA)). 8 Sep 1975. Contract F08606- 
74-C-0013. 24p. (SDCS-ER—75-4). NTIS $3.50. 

The event report contains seismic data from the Special 
Data Collection System (SDCS), and other sources for the NTS 
Event ‘OBAR’, event on 30 April 1975. Published epicenter infor- 
mation from seismic observations is given. 


11034 (AD-A—018104) Special data collection system event 
report - Western Kazakh, 25 April 1975. Technical report. Wool- 
son, J.R.; Solari, D.D.; Reinbold, D.J.; Markle, R.J. (Teledyne 
Geotech, Alexandria, Va. (USA)). 8 Sep 1975. Contract F08606- 
74-C-0013. 16p. (SDCS-ER—75-5). NTIS $3.50. 

The event report contains seismic data from the Special 
Data Collection System (SDCS), and other sources for the 
Western Kazakh event, on 25 April 1975. Published epicenter in- 
formation from seismic observations is given. 


11035 (AD-A—018105) Special data collection systenP event 
report - Eastern Kazakh, 27 April 1975. Technical report. Wool- 
son, J.R.; Solari, D.D.; Reinbold, D.J.; Markle, RJ. (Teledyne 
Geotech, Alexandria, Va. (USA)). 8 Sep 1975. Contract F08606- 
74-C-0013. 18p. (SDCS-ER—75-6). NTIS $3.50. 

This event report contains seismic data from the Special 
Data Collection System (SDCS), and other sources for the Eastern 
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Kazakh event, 27 April 1975. Published epicenter information 
from seismic observations is given. 


11036 (AD-A—018375) Special data collection system event 
report, Eastern Kazakh, 20 February 1975. Woolson, J.R.; Solari, 
D.D.; Reinbold, D.J.; Markle, R.J. (Teledyne Geotech, Alexandria, 
Va. (USA)). Sep 1975. Contract F08606-74-C-0013. 16p. (SDCS- 
ER—75-8). NTIS $3.50. 

This event report contains seismic data from the Special 
Data Collection System (SDCS), and other sources for the event in 
Eastern Kazakh, 20 February 1975. Published epicenter informa- 
tion from seismic observations is given. 


11037 (AD-A—018376) Special data collection system event 
report, NTS Event ‘Topgallant’. 28 February 1975. Woolson, J.R.; 
Solari, D.D.; Reinbold, D.J.; Markle, R.J. (Teledyne Geotech, 
Alexandria, Va. (USA)). Sep 1975. Contract F08606-74-C-0013. 
1S5p. (SDCS-ER—75-9). NTIS $3.50. 

This event report contains seismic data from the Special 
Data Collection System (SDCS), and other sources for the NTS 
Event "TOPGALLANT’, 28 February 1975. Published epicenter 
information from seismic observations is given. 


11038 (AD-A—018378) Special data collection system event 
NTS Event ‘Tybo’, 14 May 1975. Woolson, J.R.; Solari, 
D.D.; Reinbold, D.J.; Markle, R.J. (Teledyne Geotech, Alexandria, 
Va. (USA)). Sep 1975. Contract F08606-74-C-0013. 23p. (SDCS- 
ER—75-10). NTIS $3.50. 
This event report contains seismic data from the Special 
Data Collection System (SDCS), and other sources for the NTS 
Event "TYBO’, 14 May 1975. Published epicenter information 
from seismic observations is given. 


11039 (AD-A—018380) Special data collection system event 

NTS Event ‘Cabrillo’, 7 March 1975. Woolson, J.R.; Solari, 
D.D.; Reinbold, D.J.; Markle, R.J. (Teledyne Geotech, Alexandria, 
Va. (USA)). Sep 1975. Contract F08606-74-C-0013. 17p. (SDCS- 
ER—75-11). NTIS $3.50. 

This event report contains seismic data from the Special 
Data Collection System (SDCS), and other sources for the NTS 
Event ‘CABRILLO’, 7 March 1975. Published epicenter informa- 
tion from seismic observations is given. 


11040 (AD-A—018381) Special data collection system event 
report, Eastern Kazakh, 11 March 1975. Woolson, J.R.; Solari, 
D.D.; Reinbold, D.J.; Markle, R.J. (Teledyne Geotech, Alexandria, 
Va. (USA)). Sep 1975. Contract F08606-74-C-0013. 17p. (SDCS- 
ER—75-12). NTIS $3.50. 

This event report contains seismic data from the Special 
Data Collection System (SDCS), and other sources for the SDCS 
Event Report No. 12 in Eastern Kazakh, 11 March 1975. 
Published epicenter information from seismic observations is given. 


11041 (AD-A—018382) Special data collection system event 
report, Central Kazakh SSR, 28 February 1975. Woolson, J.R.; 
Solari, D.D.; Reinbold, D.J.; Markle, R.J. (Teledyne Geotech, 
Alexandria, Va. (USA)). Sep 1975. Contract F08606-74-C-0013. 
12p. (SDCS-ER—75-13). NTIS $3.50. 

This event report contains seismic data from the Special 
Data Collection System (SDCS), and other sources for the event in 
Central Kazakh SSR, 28 February 1975. Published epicenter infor- 
mation from seismic observations is given. (GRA) 


11042 (AD-A—018384) Special data collection system event 
report, Afghanistan-USSR border region, 3 March 1975. Woolson, 
J.R.; Solari, D.D.; Reinbold, D.J.; Markle, R.J. (Teledyne Geotech, 
Alexandria, Va. (USA)). Sep 1975. Contract F08606-74-C-0013. 
12p. (SDCS-ER—75-14). NTIS $3.50. 

The event report contains seismic data from the Special 
Data Collection System (SDCS), and other sources for the SDCS 
Event Report No. 14. Published epicenter information from 
seismic observations is given. 


11043 (AD-A—018385) Special data collection system event 

NTS Event ‘Mast’, 19 June 1975. Woolson, J.R.; Solari, 
D.D.; Reinbold, D.J.; Markle, R.J. (Teledyne Geotech, Alexandria, 
Va. (USA)). Sep 1975. Contract F08606-74-C-0013. 19p. (SDCS- 
ER—75-18). NTIS $3.50. 

This event report contains seismic data from the Special 
Data Collection System (SDCS), and other sources for the NTS 
Event ‘MAST’, 19 June 1975. Published epicenter information 
from seismic observations is given. 


11044 (AD-A—018737) Seismic data analysis center. Final re- 
port Jul 1973—Jul 1975. Hartenberger, R.A. (Teledyne Geotech, 
Alexandria, Va. (USA). Seismic Data Lab.). 28 Jul 1975. Contract 
F08606-74-C-0006. 66p. (SDAC-TR—75-11). NTIS $4.50. 
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One of the more important results of this work was the per- 
formance of the seismic event processing systems. Of 265,453 pri- 
mary automatic detections during the period, 16,344 were 
declared legitimate events after a second automatic detection run 
based on a more stringent criterion than the pri run, and after 
visual analysis; these were subsequently re in daily and 
weekly summaries. During these two years of operation of the on- 
line and batch processors, the capabilities of the systems were im- 
proved by upgrading techniques and by modifying and correcting 
system software. Scientists at the SDAC completed and published 
22 reports which deal with the seismological ts of the work. 
Eight of the reports concerned the detection of seismic waves by 
arrays and networks. Seven reports dealt with test evasion and 
counter-evasion techniques, two studies described path affects, and 
one explained a new source theory. Of the four remaining reports, 
one described new source discriminates, two concerned the event 
location capability of a large array, and one was a special analysis 
of the Rio Blanco explosion. Six reports were completed in Net- 
work Research studies. Three of these evaluated the ILLIAC com- 
puter as a processor of seismic data, two reports evaluated the 
SDAC as network headquarters, and the last described seismic 
data files. In addition the design and documentation plans were 
completed for the revised LASA Processing System (LASAPS), for 
the new Detection Processor, and for the Network Event Proces- 
sor. The coding, testing, and demonstration of the LASAPS system 
were also completed. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 9635, 11101 


11045 (AD-A—021703) Climatic change. Gates, W.L.; Imbrie, 
J. (Rand Corp., Santa Monica, Calif. (USA)). May 1975. 45p. 
(P—5437). NTIS $5.00. 

During the past four years interest in the problem of cli- 
matic change has greatly increased, due in part to growing recogni- 
tion of its impact on human affairs. This has been matched by a 
surge of scientific research on nearly all aspects of the problem, 
especially the areas of climatic data analysis and climatic modeling 
for both present and past climates. During this period the large- 
scale distribution of global climate was successfully simulated by a 
variety of numerical models, and extensive efforts are underway to 
further improve their accuracy. Climate models have also been 
used in new diagnoses of the mechanisms of both past and possible 
future climatic changes, an activity which has underscored the 
need for more complete documentation of both recent instrumen- 
tally observed climatic changes and of those inferred from histori- 
cal and paleoclimatic sources. (GRA) 


11046 (AD-A—021754) Linear models of 


Memorandum report. Baker, L.; Strobel, 
Research Lab., Washington, D.C. (USA)). Feb 1976. 22p. (NRL- 
MR—3222). NTIS $3.50. 

See also Report No. NRL-MR—3101, AD-A—016585. 

The linear separable models of mesospheric circulation and 
structure developed in AD-A016 585 have been improved with the 
inclusion of the improved and more accurate heating functions ob- 
tained by Baker (1975). These models accurately simulate the ob- 
served zonal wind and temperature fields at mid and high latitudes 
in the upper stratosphere and mesosphere. (GRA) 


11047 (ATDL—76/14, pp 294-309) Time it mesoscale 
wind fields over complex terrain. Nappo, C.J. Jr. Sep 1976. 

In 1975 annual report. 

Wind soundings simultaneously made at five stations over a 
mesoscale region of complex terrain during the Eastern Tennessee 
Trajectory Experiment (ETTEX) are objectively analyzed, verti- 
cally averaged and interpolated over a uniform grid. The temporal 
and spatial variability of the resulting mesoscale wind field are ex- 
amined for several observation periods, each lasting about six 
hours. Finally, the observed trajectories of tetroons are compared 
with trajectories computed using wind fields measured during the 
tetroon flights. A result of the analysis is that during stable night 
time conditions, the wind field has marked horizontal variability 
which diminishes with the development of convective boundary 
layer. Hence terrain effects may be more significant in their effect 
on the mesoscale flow at night than during the day. 
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11048 (ATDL—76/14, pp 377-385) Standard deviation of 
wind direction as a function of time; three hours to five hundred 

-six hours. Culkowski, W.M. Sep 1976. 

In 1975 annual report. 

The standard deviation of horizontal wind direction 
i sub theta/ increases with time of averaging up to a maximum 
value of 104°. The average standard deviation of horizontal wind 
directions averaged over periods of 3, 5, 10, 16, 24, 36, 48, 72, 
144, 288, and 576 hours were calculated from wind data obtained 
from a 100 meter tower in the Oak Ridge area. For periods up to 
100 hours, sigma/sub theta/ varies as t/sup .28/; after 100 hours 
sigma/sub theta/ varies as 6.5 In t. 


11049 (ATDL—76/14, pp 425-478) Plume rise predictions. 
Briggs, G.A. Sep 1976. 

In 1975 annual report. 

Anyone involved with diffusion calculations becomes well 
aware of the strong dependence of maximum ground concentra- 
tions on the effective stack height, h/sub e/. For most conditions 
chi/sub max/ is approximately proportional to h/sub e/~*, as has 
been recognized at least since 1936 (Bosanquet and Pearson). 
Making allowance for the gradual decrease in the ratio of vertical 
to lateral diffusion at increasing heights, the exponent is slightly 
larger, say chi/sub max/ approximately h/sub e/~ 2.*. In inversion 
breakup fumigation, the exponent is somewhat smaller; very crude- 
ly, chi/sub max/ approximately h/sub e/-'.5. In any case, for an 
elevated emission the dependence of chi/sub max/ on h/sub e/ is 
substantial. It is postulated that a really clever ignorant theoreti- 
cian can disguise his ignorance with dimensionless constants. For 
most sources the effective stack height is considerably larger than 
the actual source height, h/sub s/. For instance, for power plants 
with no downwash problems, h/sub e/ is more than twice h/sub s/ 
whenever the wind is less than 10 m/sec, which is most of the 
time. This is unfortunate for anyone who has to predict ground 
concentrations, for he is likely to have to calculate the plume rise, 
Ah. Especially when using h/sub e/ = h/sub s/ + Ah instead of 
h/sub s/ may reduce chi/sub max/ by a factor of anywhere from 4 
to infinity. Factors to be considered in making plume rise predic- 
tions are discussed. (CH) 


11050 (BNL—21599) Calculations of unipolar aerosol charg- 
ing. Marlow, W.H. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract E(30-1)-16. 12p. (CONF-760653—3). 
Dep. NTIS $3.50. 

From International conference on colloids and surfaces; San 
Juan, Puerto Rico (21 Jun 1976). 

By using the best available data for charging rates for small 
spheres with arbitrary dielectric constants, the time-dependent 
charge distributions of two unipolar polydisperse aerosols is calcu- 
lated. The behavior of this charging is studied as a function of 
polydispersity in both aerosol and ion distributions. Particles rang- 
ing from 0.005 um to 1.0 wm radius are included and ions typical 
of the atmosphere and atmospheric applications are used. 


11051 (PB—246318) The natural stratosphere of 1974. CIAP 
monograph 1. Final report. (Institute for Defense Analyses, Arling- 
ton, Va. (USA). Science and Technol Div.). Sep 1975. Con- 
tract DOT-OS-30057. 1339p. NTIS $41.75, 

See also PB-246 319. 

The Climatic Impact Assessment Program (CIAP) of the 
U.S. Department of Transportation is charged with the 
‘assessment’ of the impact of future aircraft fleets and other vehi- 
cles operating in, or transiting through, the stratosphere. CIAP 
——s. 1 gives a survey, largely from an experimental stand- 
point, of what is known in 1974 about the unperturbed strato- 
sphere with respect to an application to stratospheric flight. It 
reviews the overall structure of the stratosphere, its origin in terms 
of ozone photochemistry, solar irradiance and overall radiative 
energy balance, other chemically reactive minor species, and at- 
mospheric motions on a variety of scales of time and distance. The 
limitations of our understanding are emphasized in the presenta- 
tion. Also, the monograph examines briefly what is known about 
the effect of massive injections of nitrogen oxides (from at- 
mospheric nuclear explosions) and sulfur oxides (from major vol- 
canic eruptions). (GRA) 


11052 (PB—246319) effluents in the . 
CIAP monograph 2. Final report. (Institute for Defense Analyses, 
Arlington, Va. (USA). Science and Technology Div.). Sep 1975. 
Contract DOT-OS-30057. 472p. NTIS $12.00. 

See also PB-246 318. 

The Climatic Impact Assessment Program (CIAP) of the 
U.S. Department of Transportation is charged with the 
‘assessment’ of the impact of future aircraft fleets and other vehi- 
cles operating in, or transiting through, the stratosphere. The 
vehicular portion of the overall problem is treated in depth in this 
monograph, which emphasizes aircraft. The impact of future air- 
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craft fleets depends on the introduction rate (e.g., kg/year) of pol- 
lutants, altitude, and to some extent, season location at which 
such pollutants are injected. Thus, trends and projections for air- 
craft operations, to determine and thereby gain time to forestall 
climatic problems that might otherwise result are examined. Also 
technol improvements for minimizing adverse effects are ex- 
amined. Upper-bound and expected projections are offered 
through the year 2000. The year 2025 is examined as an anchor 
point, i.e., as a time frame beyond that of interest but with which 
intermediate projections must be in line. In addition, emissions 
from the Space Shuttle vehicle, other rockets, and hypersonic 
transport (research vehicles only) are noted. (GRA) 


11053 (PB—249316) The natural and radiatively perturbed 
troposphere. CIAP 4. Final report. (Institute for 
Defense Analyses, Arlington, Va. (USA). Science and Technology 
Div.). Sep 1975. Contract DOT-OS-30057. 645p. NTIS $16.25. 

See also PB—246318. 

The Climatic Impact Assessment Program (CIAP) of the 
U.S. Department .of Transportation is charged with the 
‘assessment’ of the impact of future aircraft fleets and other vehi- 
cles operating in, or transiting through, the stratosphere. Mono- 
graph 4 considers the perturbations of the UV radiation and the 
climate at the earth’s surface, which could be caused by the emis- 
sions of engine effluents from a potential, large-scale operation of 
aircraft in the lower stratosphere. Perturbation of the UV radiation 
depends primarily on the magnitude of the NOx emission index 
(i.e., g of NO,/kg of fuel), since the NOx effluents would produce 
an ozone column decrease and, therefore, a UV radiation increase 
at the earth’s surface. Monograph 4 treats the problem of the UV 
radiation increase from solutions of the radiative transfer equation 
for clear sky conditions. These solutions yield the maximum in- 
crease in the direct and diffuse components of UV radiation as a 
function of wavelength, solar zenith angle, and ozone decrease. 
Perturbations of the earth’s climate would depend on the mag- 
nitude of the NOx, SO2, and H2O engine effluents. In contrast to 
predicting UV radiation changes, it is impossible to conclusively 
predict the climate perturbations at the present time: the current 
understanding of the processes controlling the variability of the 
earth’s climate, i.e., the general circulations of air in the at- 
mosphere and sea water in the oceans, is limited. Considerations of 
climate perturbations are restricted to partial descriptions of 
geophysical phenomena, involving the use of mechanistic models 
to describe the temperature radiation couplings in time scales of 
decades, which seems to be appropriate for CIAP. (GRA) 


(PB—249691) Problems of meteorology: review of the 
work of the Institute of Experimental Meteorology. Petrosyantsa, 
M.A.; Voloshchka, V.M. Translated from Tr., Inst. Eksp. 
Meteorol.; 7: vp( 1971). 493p. (TT—74-53069). NTIS $12.50. 

Sponsored in part by National Science Foundation, 
Washington, DC. Special Foreign Currency Science Information 
Program. 

Subjects covered are cloud physics; theory of formation of 
the cloud spectrum; hydrodynamic analyses of aerodispersive 
system; laboratory analysis of cloud physics; nuclear meteorology; 
analysis of migration in the atmosphere with the help of radioac- 
tive tracers; natural migration of radioactivity in the atmosphere, 
vegetation-soil mantle and surface waters of the earth; radioactive 
aerosols in the free atmosphere; method of measurement of 
radioactive samples of the outer media; boundary layer physics; 
analysis of the turbulent diffusion in the lower of the atmosphere; 
Analysis of the turbulent condition of the boundary layer of the at- 
mosphere with the help of measuring equipment of the 
meteorological high tower; upper layer atmosphere physics, artifi- 
cial clouds in the upper atmosphere; rocket test of ionosphere; 
analysis of wind condition at altitudes of 80 to 100 km by meteoric 
radio location tracks; agricultural meteorology; and nuclear 
hydrology. (GRA) 


11055 Use of airborne sensor systems for environmental moni- 
toring. Friedman, H.A.; Mason, H.J. Jr. (National Oceanic and At- 
mospheric Administration, Miami, FL). pp 415-433 of In Pollu- 
tion: engineering and scientific solutions. Barrekette, E.S. (ed.). 
New York; Plenum Publishing Corp. (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

In line with the need for basic measurements of data-void 
areas, a feasibility study is continuing on state-of-the-art methods 
available for measurement of atmosphere py Primary 
methods used in detection or measurement of the pollutants are 


— techniques vad rag and collection techniques for solids. 


¢ program is desi to improve the efficiency and reliability 
of present detectors and sampling methods. Absorption techniques 
presently used are to be unreliable, especially remote 
sensing from aircraft, . om to back nd noise, optical alignment 
and other fundamental problems. ( ) 
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11056 Particle a and diffusivities smooth sur- 
faces. Sehmel, G.A. ( lle Pacific Northwest ., Richland, 
WA). pp 564-571 of In Pollution: engineering and scientific solu- 
tions. Barrekette, E.S. (ed.). New York; Plenum Publishing Corp. 


(1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

Particle mass transport and deposition mechanisms of eddy 
diffusion, particle inertia, and lift forces are described by 
"effective’’ eddy diffusion coefficients, epsilon, directed toward 
the deposition surface. Of principal concern is the eddy diffusion 
coefficient in the region very close to a surface in which the turbu- 
lence scale and intensity decrease idly as the surface is ap- 
proached. These eddy diffusion ients are i from 
particle deposition velocity measurements through the use of a 
model which describes particle deposition in terms of eddy diffu- 
sion, Brownian diffusion, and the terminal settling velocity. 


11057 Assessment of open sources: Chalekode, P.K. (Monsanto 
Research Corp., Dayton, OH); Peters, J.A.; Oestreich, D.K. pp 
363-368 of In for the environment. Rolinski, E.J. (ed.). 
Dayton, OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on ene and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

This paper describes a method developed for comparing and 
ranking open sources based on published data and/or estimates of 
the magnitude and composition of the emissions. A preliminary 
ranking was used to select sources that are to be analyzed in detail 
for the purpose of ranking future control technology development 
projects. Specific methods for sampling open sources which avoid 
problems are described. Emission factors were developed from an 
example case for total iculates from crushed granite unit 
operations such as drilling, blasting, loading, unloading, crushing, 
screening, and transportation. Measurements and subsequent cal- 
culations showed that the mean emission factor for total particu- 
late emission level was 0.13 kilogram per megagram of material 
processed through the primary crusher. The mean free silica con- 
tent of the emissions was 27.7 percent by weight. 
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REFER ALSO TO CITATION(S) 8978, 8979, 8984, 8991, 8999, 
9006, 9026, 9027, 9256, 9401, 9402, 9429, 9637, 9638, 9666, 
9668, 10131, 10174, 10184, 10587, 10866, 10867, 11049, 11050, 
11051, 11052, 11147, 11156, 11204, 11205, 11369, 11374, 11375 


11058 (AD-A—023545) Polycyclic aromatic hydrocarbons: oc- 
currence and analysis: a partial y- Technical report. 
Martin, A.; Blumer, M. (Woods Hole Ocean ic Institution, 
Mass. (USA)). Jan 1975. Contract N00014-74-C-0262. 262p. 
(WHOI—75-22). NTIS $9.00. 

Sponsored in by Grant NSF-DES-74-22781. 

A file of 1,055 references on the occurrence of polycyclic 
aromatic hydrocarbons in nature, their origin, composition, fate 
and analysis, has been collated into a bibliography. Selected 
references from marginally related fields are also included. The 
bulk of the citations refer to work reported between 1970 and 
mid-1973. The references have been processed by computer into a 
bibliography consisting of four sections: the main body of 
references, a keyword-in-context index, an index of all authors, 
and a listing of journals cited in the references, with abbreviations 
and full names. (GRA) 


11059 (ATDL—76/14) 1975 annual report. (National Oceanic 
and Atmospheric Administration, Oak Ridge, Tenn. (USA). At- 
tic Turbulence and Diffusion Lab.). Sep 1976. 588p. Dep. 
NTIS $13.25. 
i abstracts were prepared for 20 sections of this re- 
port. (CH) 


11060 (ATDL—76/14, pp 1-15) Summary of activities and 

FY 1976—1977. Hosker, R.P. Jr.; Green, R.A. Sep 1976. 

In 1975 annual report. 

The ——_ Turbulence and Diffusion Laboratory 
(ATDL) in Oak Ridge, Tennessee, is operated for the Energy 
Research and Deve nt Administration (ERDA) the Na- 
tional Oceanic and Atmospheric Administration's (NOAA) Air 
Resources Laboratories, a group of research units generally con- 
cerned with problems of environmental pollution and its control. 
The ATDL is organized to perform research studies on atmospher- 
ic diffusion, t , and removal of pollutants, including heat, 
and moisture with most emphasis on up to regional size (up 
to approximately 200 km). Current research programs include air 
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transport studies, especially for the eastern Tennessee region; air 
pollution studies, including the meteorological effects of cooling 
towers and energy centers; research on plume and wake behavior, 
including effects of buoyancy, active thermal convection, and 
removal ; extension of atmospheric transport, diffusion, 
and effluent removal models to special situations such as over- 
water and over-forest flows; and study of the role of forest struc- 
ture on the energy balance and on diffusion. 


11061 (ATDL—76/14, pp 25-43) Turbulent diffusion-typing 
schemes: a review. Gifford, F.A. Sep 1976. 

In 1975 annual report. 

Recent environmental concerns have greatly increased the 
need for turbulent typing schemes in atmospheric diffusion calcula- 
tions. The standard methods by Brookhaven National Laboratory, 
Pasquill, the Tennessee Valley Authority, and others are reviewed, 
and differences, inconsistencies, and modifications to the basic 
schemes are discussed. Various exceptional flows occur to which 
existing turbulence typing schemes should not be ied directly: 
diffusion in near-calm, very stable conditions: diffusion over cities, 
water bodies, and irregular terrain; and diffusion in building wakes 
and near highways. Possible modifications to typing schemes in 
these cases are discussed. In all such exceptional cases, many more 
observational data are needed before reliable diffusion estimates 
can be made. 


11062 (ATDL—76/14, pp 221-263) Modeling smog along the 
Los Angeles-Palm Springs trajectory. Hanna, S.R. Sep 1976. 

In 1975 annual report. 

Observations of smog concentrations and wind patterns dur- 
ing the summer of 1973 in Los Angeles, Pomona, Riverside, 
Banning, and Palm Springs, California are presented which show 
that high oxidant concentrations at Banning and Palm Springs are 
often due to advection of smog from source regions in the more 
densely populated western part of the Los Angeles basin. At 
Pomona and Riverside, advection from upwind source regions 
combines with the effects of local emissions to cause long dura- 
tions of high oxidant concentrations with peak times in the mid af- 
ternoon. An empirical model for the diurnal oxidant variation is 
suggested which satisfactorily simulates observed concentrations. 
More complex models which include chemical kinetics systems do 
not perform very satisfactorily at the rural stations of Banning and 
Palm Springs, especially at night when observed oxidant concentra- 
tions remain high. 


11063 (ATDL—76/14, pp 265-291) Research required for 
the behavior of pressurized gases escaping into the at- 
. Briggs, G.A. Sep 1976. 


In 1975 annual report. 

The prediction of the behavior of pressurized gases ac- 
cidentally released into the atmosphere requires many considera- 
tions, among which are thermodynamics, momentum, buoyancy 
(positive and negative), entrainment, and ambient wind and tem- 
perature structure. The problem can be divided into four parts: 
thermodynamics of expanding gases; diffusion of jets (momentum 
effects dominate); diffusion of light gases (positive buoyancy); and 
diffusion of dense gases (negative buoyancy). 


11064 (ATDL—76/14, pp 312-335) Atmospheric dispersion 
models for environmental pollution applications. Gifford, F.A. Sep 
1976. 

In 1975 annual report. 

Pollutants are introduced into the air by many of man’s ac- 
tivities. The potentially harmful effects these can cause are, 
broadly speaking, of two kinds: long-term, possibly large-scale and 
wide-spread chronic effects, including long-term effects on the 
earth’s climate; and acute, short-term effects such as those as- 
sociated with urban air pollution. This section is concerned with 
mathematical cloud or plume models describing the role of the at- 
mosphere, primarily in relation to the second of these, the acute 
effects of air pollution, i.e., those arising from comparatively high 
concentration levels. The need for such air pollution modeling stu- 
dies has increased spectacularly as a result of the National En- 
vironmental Policy Act of 1968 and, especially, two key court 
decisions; the Calvert Cliffs decision, and the Sierra Club ruling on 
environmental non-degradation. 


11065 (ATDL—76/14, pp 338-356) Urban diffusion problems. 
Hanna, S.R. Sep 1976. 

In 1975 annual report. 

It is hoped that urban diffusion models of air pollutants can 
eventually confidently be used to make major decisions, such as in 
planning the layout of a new industrial park, determining the ef- 
fects of a new highway on air quality, or estimating the results of a 
new automobile emissions exhaust system. The urban diffusion 
model itself should be able to account for point, line, and area 
sources, and the local aerodynamic effects of street canyons and 
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building wakes. Removal or transformations due to dry or wet 
deposition and chemical reactions are often important. It would be 
best if the model included meteorological parameters such as wind 
speed and temperature as dependent variables, since these parame- 
ters vary significantly when air passes from rural surfaces over 
urban surfaces. 


11066 (ATDL—76/14, pp 358-363) Relative diffusion of 
tetroon pairs during convective conditions. Hanna, S.R. Sep 1976. 

In 1975 annual report. 

Observations of mesoscale or regional diffusion are cur- 
rently important because of our need to make estimates of the en- 
vironmental impact of various effluents at these scales. The data 
studied here cover distances from 100 m to 50 km and times from 
2 min to 2 h. Two tetroons were released simultaneously and their 
transponders tracked by an M-33 radar system. The relative speeds 
and separations of the balloons were then analyzed, and the results 
compared with the results of similar experiments in ‘other loca- 
tions, and with the predictions of theories developed to explain 
relative diffusion. Applications in measurements of SO, plume dif- 
fusion from a fossil-fuel steam plant are described. (CH) 


11067 (ATDL—76/14, pp 366-376) Dispersion of sulfur diox- 
ide emissions from area sources. Gifford, F.A.; Hanna, S.R. Sep 
1976. 

In 1975 annual report. 

Methods used in evaluating surface concentrations of sulfur 
dioxide emitted generally over an area are described. The most 
common example of an area source is provided by urban domestic 
and industrial heating, for which it is necessary to consider the 
sum of a large number of individual sources over an area of some 
convenient size. Given an area-source inventory, a simple, syste- 
matic procedure for calculating the surface concentration at any 
point, averaged over an hour, a day, or a year is presented. The 
basic physical model of atmospheric diffusion employed is the 
same as for tall-stack emissions. Area-source concentration calcu- 
lations are a recent development compared with calculations of 
concentrations from isolated sources. There are discussions of 
some of the methods now available, but these all require the use of 
a high-speed electronic computer. The method to be described, 
although very simple, has been shown to provide results of a preci- 
sion comparable with that of the more elaborate computer calcula- 
tions and can be used with confidence for area-source calculations 
in urban air pollution and regional air quality studies. An even sim- 
pler area-source calculation suitable for many air pollution control 
purposes is also described. The model is described here in such a 
way that all the calculations can be done by hand. For the purpose 
of making many applications of the model, it has also been pro- 
grammed in Fortran. 


11068 (ATDL—76/14, pp 389-394) Validation of a mul- 
tisource d model for atmospheric sulfur concentration. Cul- 
kowski, W.M. Sep 1976. 

In 1975 annual report. 

Two tenths of one percent of the annual world output of 
SO, is generated within twenty-five kilometers of the Walker 
Branch watershed in the vicinity of Oak Ridge, Tennessee. The 
prevailing wind pattern dictates that a substantial fraction of this 
effluent is transported to the vicinity of the Walker Branch area. 
The Air Transport Model (ATM) is the mechanism employed to 
estimate the concentration and/or deposition of an effluent at any 
given point. A test of the validity of the ATM was undertaken, 
therefore, using data from SO, monitoring stations established by 
the Tennessee Valley Authority (TVA). The location and type of 
monitoring stations employed were far from ideal. In addition, the 
tabulating requirements of TVA are often an order of magnitude 
more gross than the model predicts. Nevertheless, comparison of 
the model with TVA data showed excellent agreement. 


11069 (ATDL—76/14, pp 479-498) Asymptotic solutions of a 
simple urban dispersion model for chemical pollutants. D’ Arruda, 
J.J. (Pembroke State Univ., NC); Hanna, S.R. Sep 1976. 

In 1975 annual report. 

An analytical solution is developed for the set of partial dif- 
ferential equations describing the time rate of change of pollutant 
concentrations over an urban area, knowing the emissions source 
pooner the wind speed, the height of the pollutant cloud, the 
length of the region, and the chemical kinetics equations. The 
urban dispersion model described by Hanna (1973) and the chemi- 
cal kinetics system proposed by Friedlander and Seinfeld (1969) 
are used as the basis for analysis. The resulting asymptotic solu- 
tions are shown to agree to three significant figures with solutions 
obtained by numerical integration using a high speed digital com- 
puter. 


11070 (ATDL—76/14, pp 503-506) Chemistry of sulfur in the 
atmosphere. Baes, C.F. Jr.; Holdeman, J.T.; Culkowski, W.M. Sep 
1976. 
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In 1975 annual report. 

Industrially produced sulfur enters the atmosphere in reac- 
tive forms, primarily SO, and SO;, that should not be treated as 
inert pollutants for purposes of modeling. An effort was made to 
describe the equilibrium and kinetic aspects of sulfur chemistry in 
a form suitable for inclusion in the atmospheric transport model 
(ATM). At the usual low concentrations of SO, in the atmosphere 
(typically 10-* atm), it reacts with water only if condensed water 
already is present, producing the dissolved species H*, SO,(aq), 
HSO,-, and SO,?-. In contrast, SO; reacts vigorously and 
completely with either gaseous or liquid water to produce acid 
droplets containing the additional species HSO,- and SO,?-_ These 
droplets can be partially or completely neutralized by atmospheric 
NHs, the end product being solid particles of (NH,)2SO, or, if the 
relative humidity exceeds approximately 80 percent, droplets of 
ammonium sulfate. 


11071 (ATDL—76/14, pp 509-551) Predicted and observed 
cooling tower plume rise and visible plume length at the John E. 
Amos power plant. Hanna, S.R. Sep 1976. 

In 1975 annual report. 

A one-dimensional numerical cloud growth model and 
several empirical models for plume rise and cloud growth are com- 
pared with twenty-seven sets of observations of cooling tower 
plumes from the 2900 MW John E. Amos fossil-fuel power plant 
in West Virginia. The three natural draft cooling towers are 200m 
apart. In a cross wind, the plumes begin to merge at a distance of 
about 500m downwind. In calm conditions, with reduced entrain- 
ment, the plumes often do not merge until heights of 1000m. The 
average plume rise, 750m, is predicted well by the models, but 
day-to-day variations are simulated with a correlation coefficient of 
about .5. Model predictions of visible plume length agree, on the 
average, with observations for visible plumes of short to moderate 
length (less than about Ikm). The prediction of longer plumes is 
hampered by our lack of knowledge of plume spreading after the 
plumes level off. Cloud water concentrations predicted by the nu- 
merical model agree with those measured in natural cumulus 
clouds (about .1g/kg to 1 g/kg). 


11072 (ATDL—76/14, pp 553-576) Note on diffusion from 
some simple extended sources treated as a collection of Gaussian 
point sources. Ulriksen, P. Sep 1976. 

In 1975 annual report. 

The behavior of several simple extended sources of air pol- 
lutants, treated as summations of point sources, each having a 
Gaussian diffusion pattern, is discussed. Line sources, vertical area 
sources, and horizontal area sources are included. Line and 
horizontal area sources are common in air pollution problems. 
Vertical area sources are not usual in atmospheric diffusion, but 
can be found in some problems of fluid mechanics or oceanic ap- 
plications. Diffusion from extended sources is found by summing 
contributions from an infinite number of point sources. 


11073 (ATDL—76/14, pp 578-583) Estimation of downwash 
effects. Briggs, G.A. Sep 1976. 

In 1975 annual report. 

This is a simplified approach to the calculation of ground- 
level concentrations of chemical effluents from small industrial and 
fuel-burning installations. It is intended to serve as a first approxi- 
mation to a very complex process. Because each stack, building, 
and terrain configuration is different, actual ground concentration 
may frequently differ from the values calculated here by a factor 
of two. The procedures given here were designed especially for 
source heights of less than 100 m; some of the simplifications 
made are not valid for large emissions. It is important to note that 
all lengths are in meters (m) and velocities are in meter per 
second (m/sec) in these formulas. A method for predicting the oc- 
currence of downwash is presented. This is a common occurrence 
with small emissions, and greatly increases ground concentrations 
in the immediate vicinity downwind of the source. 


11074 (BMFT-FB-T—76-22) Development of an_ infrared 
analyzer following the bifrequency principle for automatic and con- 
tinuous measurement of gaseous emissions. Marckmann, J. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Jun 1976. 72p. (In German). Dep. NTIS (US 
Sales Only) $4.50. 

A dispersive Infrared-Analyzer following the bifrequency- 
principle for automatic and continuous measurement of gaseous 
emissions has been developed. The instrument quantitatively scans 
the concentration of a sample gas component by measuring the ab- 
sorption of a characteristic infrared band of the sample relative to 
the background absorption at a reference frequency. The instru- 
ment sequentially scans the concentration of up to 4 components 
within the spectral range from 4150 cm to 1,000 cm~'. The spec- 
tral range may be modified by the exchange of different gratings 
and detectors. The optical layout allows the use of different in- 
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frared liquid cells and special accessories as well as of longpath gas 
cells. The system is completed by the gas probe with heated coarse 
and fine gas filters, heated gas tubings and a gas pump. 


11075 (BNWL-SA—5713) Analysis format and evaluation 
methods for effluent particle sampling systems in nuclear facilities. 
Schwendiman, L.C.; Glissmeyer, J.A. (Battelle Pacific Northwest 
Labs., Richland, Wash. (USA)). Jun 1976. Contract E(45-1)-1830. 
23p. (CONF-760822—27). Dep. NTIS $3.50. 

From 14. US ERDA air cleaning conference; Sun Valley, 
Idaho, United States of America (USA) (2 Aug 1976). 

Airborne effluent sampling systems for nuclear facilities are 
frequently designed, installed, and operated without a systematic 
approach which discloses and takes into account all the circum- 
stances and conditions which would affect the validity and adequa- 
cy of the sample. Without a comprehensive check list or something 
similar, the designer of the system may not be given the important 
information needed to provide a good design. In like manner, an 
already operating system may be better appraised. Furthermore, 
the discipline of a more formal approach may compel the one who 
will use the system to make sure he knows what he wants and can 
thus give the designer the needed information. An important con- 
sideration is the criteria to be applied to the samples to be taken. 
This analysis format consists of a listing of questions and state- 
ments calling forth the necessary information required to analyze a 
sampling system. With this information developed, one can 
proceed with an evaluation, the methodology of which is also 
discussed in the paper. Errors in probe placement, failure to sam- 
ple at the proper rate, delivery line losses, and others are evaluated 
using mathematical models and empirically derived relationships. 
Experimental methods are also described for demonstrating that 
quality sampling will be achieved. The experiments include using a 
temporary, simple, but optimal sample collection system to evalu- 
ate the more complex systems. The use of tracer particles injected 
in the stream is also discussed. The samples obtained with the ex- 
isting system are compared with those obtained by the temporary, 
optimal system. 


11076 (CONF-741187—) Proceedings of the thirteenth annual 
Purdue air quality conference, I Indiana, November 
13—14, 1974. Young, R.A. (ed.). (Purdue Univ., Lafayette, Ind. 
(USA). School of Civil Engineering). 1974. 278p. Purdue Univ., 
Lafayette, IN. 

From 13. annual purdue air quality conference; Indi- 
anapolis, Indiana, United States of America (USA) (13 Nov 
1974). 

Eight papers were presented dealing with basic modeling ef- 
forts, equipment and detection techniques, and actual SO, removal 
research programs by the electric utility industry. Individual ab- 
stracts were entered for 13 papers. 


11077 (CONF-741187—, pp 1-19) Transportation emissions. 
Hanley, G.P. 1974. 

From 13. annual purdue air quality conference; Indi- 
anapolis, Indiana, United States of America (USA) (13 Nov 
1974). 

In Proceedings of the thirteenth annual Purdue air quality 
conference. 

Improved definitions of transportation duty cycles are re- 
ported. The magnitude of the technical effort to reduce the rela- 
tive significance of the transportation sector to overall pollution 
loading is evident from the reported activity. Attention has been 
directed to the very real threat of NO/sub x/ overkill at the ex- 
pense of a proper balance between control of visible and gaseous 
emissions, fuel economy and other economic considerations. 


11078 (CONF-741187—, pp 30-47) Energy production and 
the electric utility industry. Dowd, A.J. 1974. 

From 13. annual purdue air quality conference; Indi- 
——. Indiana, United States of America (USA) (13 Nov 
1974). 

In Proceedings of the thirteenth annual Purdue air quality 
conference. 

The economic hardships in meeting the air quality standards 
set for mid-1975 falls heavily on the utility industry although it 
represents a national rather than an industry problem, according to 
this author. The shortage of low-sulfur coal means that expensive 
air-pollution control technology and instrumentation must be 
added to existing facilities. Suggestions for alleviation on the 
government policy level are given. (PCS) 


11079 (CONF-741187—, pp 48-69) Odor measurement and 
control. Jutze, G.A. (PEDCO-Environmental Specialists, Inc., Cin- 
cinnati). 1974. 

From 13. annual purdue air quality conference; Indi- 
——. Indiana, United States of America (USA) (13 Nov 
1974). 
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In Proceedings of the thirteenth annual Purdue air quality 
conference. 

An overview of odor measurement techniques plus a discus- 
sion of the licability of a variety of control technologies cur- 
rently utili to abate odorous emission is presented. It draws 
heavily on a series of state-of-the-art reports recently prepared for 
the Air Pollution Control Association, Committee on Gas and 
Odor Control. Specific applications reviewed include thermal ox- 
idation/incineration; absorption and adsorption techniques; and 
counteraction with additives. Economics relative to the control 
techniques is also discussed. (PCS) 


11080 (CONF-741187—, pp 70-84) Evaluation of landfill off- 
gases as a community odor . Cross, F.L. Jr. (Dept. of Pol- 
lution Control, Orlando, FL); Hesketh, H.E. 1974. 

From 13. annual purdue air quality conference; Indi- 
—. Indiana, United States of America (USA) (13 Nov 
1974). 

In Proceedings of the thirteenth annual Purdue air quality 
conference. 

The information presented deals with the environmental im- 
pact of off-gases vented from a sanitary landfill. Significant decay 
products of municipal refuse are hydrogen sulfide and methane. 
This gas can be either collected, incinerated or vented raw to the 
atmosphere. This paper sites some examples on the potential im- 
pact of these landfill off-gases on a community when they are not 
properly handled. 


11081 (CONF-741187—, pp 85-99) Odor control hardware, 
state-of-the-art. Hanf, E.B. 1974. 

From 13. annual purdue air quality conference; Indi- 
anapolis, Indiana, United States of America (USA) (13 Nov 
1974). 

In Proceedings of the thirteenth annual Purdue air quality 
conference. 

A state-of-the-art overview of odor abatement techniques, 
energy consumption, economics and efficiency is presented. 
Scrubber technology receives the greater discussion because of 
economics of initial costs and limited fuel consumption. Other con- 
trol techniques are masking, incineration and adsorption. (PCS) 


11082 (CONF-741187—, pp 100-161) Status of sulfur dioxide 
removal research projects. Land, G.W. (AMAX Coal Co., Indi- 
anapolis); Nicoson, F.E. 1974. 

From 13. annual purdue air quality conference; Indi- 
anapolis, Indiana, United States of America (USA) (13 Nov 
1974). 

In Proceedings of the thirteenth annual Purdue air quality 
conference. 

State-of-the-art reviews of 25 companies in the US and 
Japan are presented covering seventeen approaches for desul- 
furization of flue gas. Scrubbing techniques cover: ammonia scrub- 
bers, Cat-Ox catalytic conversion; citric acid scrubber; dry absor- 
bent-aluminum oxide catalyst; dry lime injection (Corson); lime 
(calcium hydroxide wet scrubber); limestone slurry wet scrubbers; 
magnesium oxide slurry scrubber; olten carbonate scrubber; or- 
ganic compound absorption plus scrubber; potassium formate wet 
scrubber; sodium carbonate wet scrubber; sodium hydroxide absor- 
bent scrubber with electrolytic regeneration; sodium hydroxide wet 
scrubber—lime regeneration; and water scrubbers for ash particu- 
late. Three tables are included for flue gas SO, removal processes 
and system; manufacturers; and costs. (PCS) 


11083 (CONF-741187—, pp 162-184) Ambient air quality 
mobile monitors. Jacko, R.B.; Dowell, K.; 
Mikula, J. (Purdue Univ., Lafayette, IN). 1974. 

From 13. annual purdue air quality conference; Indi- 
anapolis, Indiana, United States of America (USA) (13 Nov 
1974). 

In Proceedings of the thirteenth annual Purdue air quality 
conference. 

Conservative air pollution data were gathered and stored 
with corresponding meteorological data on a computer bank. Data 
will provide necessary base to validate Gaussian theoretical models 
now used for estimating air pollution episodes. (PCS) 


11084 (CONF-741187—, pp 201-222) Indianapolis 1974 
summer ozone study. Bourke, R.C. (Indianapolis Center for Ad- 
vanced Research). 1974. 
From 13. annual purdue air quality conference; Indi- 
lis, Indiana, United States of America (USA) (13 Nov 
1974). 


In Proceedings of the thirteenth annual Purdue air quality 
conference. 

Ozone measurements were made in the City of Indianapolis 
for a four-month period, June through September 1974. Data were 
taken at six ground sites and from aircraft at various altitudes. 
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High pane ozone concentrations and high background and 
weekend data raise serious questions a the source of the 
ozone. The complexity of the Indianapolis air chemistry is demon- 
strated by the fluctuating ozone concentrations at various altitudes. 


11085 (CONF-741187—, pp 223-241) Air pollution impact 
analysis for a urban way. Rosen, S.S. (Parsons, 
Brinckerhoff, Quade and Douglas, Inc., New York). 1974. 

From 13. annual purdue air quality conference; Indi- 
anapolis, Indiana, United States of America (USA) (13 Nov 
1974). 

In Proceedings of the thirteenth annual Purdue air quality 
conference. 


11086 (CONF-741187—, pp 256-270) Impact of Indiana 


power plants on ambient air quality. Eid, J. 1974. 

From 13. annual purdue air quality conference; Indi- 
anapolis, Indiana, United States of America (USA) (13 Nov 
1974). 


In Proceedings of the thirteenth annual Purdue air quality 
conference. 

Modelling techniques are described as an effective tool for 
the estimation of annual average air quality impacts or large point 
sources. Tables are presented using SO, emissions from Illinois 
power stations as reference pollutant. Meteorological data and 
plume diffusion characteristics are included for annual average air 
quality, 24-hr maximum air quality, and short-term (3-hr) max- 
imum air quality. (PCS) 


11087 (N—75-25336) Atmospheric pollution. Part 1. Smoke 
and sulfur dioxide. Part 2. Precipitation measurments using storage 
gages pollution. Monthly bulletin, Jul 1973. (Institut Royal 
Meteorologique de Belgique, Brussels). Jul 1973. 37p. NTIS $3.75. 

Prepared jointly with Inst. d’Hyg. et d’Epidemiol. 

Data obtained at Belgian weather stations for July 1973 are 
tabulated. The air pollution apparatus and rain gage are briefly 
described. (GRA) 


11088 (NTIS/PS—76/0144) Air pollution tracer studies in the 
lower atmosphere (a bibliography with abstracts). Report for 
1964—Feb 1976. Lehmann, E.J. (National Technical Information 
Service, Springfield, Va. (USA)). Mar 1976. 60p. NTIS $25.00. 

The cited reports cover Federally-funded research on the 
use of tracers to study lower atmospheric air pollution movements. 
The tracers used include sulfur hexafluoride, krypton 85, carbon 
14, and other radioactive isotopes. The studies cite the results and 
—— used, tracer movement from nuclear power plants, in- 
dustrial stacks, urban areas, and the detectors used in their mea- 
surement. (Contains 55 abstracts) (GRA) 


11089 (NTIS/PS—76/0185) Automobile air pollution. Part III. 
Control equipment (citations from the NTIS data base). Report for 
1970—Feb 1976. Lehmann, E.J. (National Technical Information 
Service, Springfield, Va. (USA)). Mar 1976. 130p. NTIS $25.00. 

Supersedes NTIS/PS—75/311. See also NTIS/PS—76/0186. 

The bibliography of Federally-sponsored research cites con- 
trol equipment and retrofit techniques to control automobile ex- 
haust emissions. The topics include the design and performance of 
catalytic and thermal reactors, retrofit devices, carburetors, and ig- 
nition timing systems. The effects of this equipment on the indus- 
try and studies of catalysts are also covered. New engine designs to 
improve emission exhaust are not included here but rather in Part 
4. (The updated bibliography contains 125 abstracts, 25 of which 
are new entries to the previous edition.) (GRA) 


11090 (NTIS/PS—76/0186) Automobile air pollution. Part III. 
Control equipment. Catalytic converters (citations from Engineering 
Index). Report for 1970—Feb 1976. Lehmann, E.J. (National 
Technical Information Service, Springfield, Va. (USA)). Mar 
1976. 150p. NTIS $25.00. 

See also NTIS/PS—76/0185. 

These citations of worldwide engineering literature cover 
automotive catalytic converters. Included are such topics as con- 
verter design and materials, performance tests, effectiveness in pol- 
lutant reduction, catalyst poisoning, catalyst selection, chemistry 
involved in the emission control, and the overall feasibility of using 
these converters under normal driving conditions. The problem 
and control of sulfuric acid and sulfate emissions is also discussed. 
(Contains 145 abstracts) (GRA) 


11091 (NTISUB/B—135) Summaries of f 
environmental reports. Number 41. (Environmental Protection 
Agency, Washington, D.C. (USA)). 1976. Vp. NTIS $4.00. 

Summaries of Foreign Government Environmental Reports, 
a monthly publication of EPA, is now available as a subscription 
item from NTIS. Reports cover air, water, and noise pollution; 
— pesticides; toxic substances; radiation; and land use. 
( ) 


government 
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11092 (NTISUB/B—135-76/001) Summaries of foreign 
government environmental . Number 41. (Environmental 
Protection Agency, Washington, D.C. (USA)). Jan 1976. Sip. 
NTIS $4.00. 

See also PB-231 665-40. 

The U.S. Environmental Protection Agency, under a series 
of documents exchanges with foreign governments and interna- 
tional organizations, is collecting environmental reports from 
around the world. This publication, a monthly announcement of 
documents received by EPA under the exchanges covers: air, 
water, noise, solid wastes, pesticides, toxic substances, radiation, 
land use. (GRA) 


11093 (NTISUB/B—135-76/002) Summaries of foreign 
government environmental reports. Number 42. (Environmental 
Protection Agency, Washington, D.C. (USA)). Feb 1976. 66p. 
NTIS $4.00. 

See also NTISUB/B—135-76/001. 

The U.S. Environmental Protection Agency, under a series 
of documents exchanges with foreign governments and interna- 
tional organizations, is collecting environmental reports from 
around the world. In each issue the document summaries are 
grouped by subject, by category of document, and by country. 
Subject areas, which reflect EPA programs, include: air, water, 
noise, solid wastes, pesticides, toxic substances, radiation, land use. 
(GRA) 


(PB—243363/9ST) Demonstration of reduced hydrocar- 
bon emissions from gasoline loading terminals. Final report, Jun 
1973—Sep 1974. Walker, D.C.; Husa, H.W.; Ginsburgh, I. (Amoco 
Oil Co., Naperville, Ill. (USA). Research and Development Dept. ). 
Jun 1975. Contract EPA-68-02-1314. SSp. NTIS $4.25. 

The report gives results of test work to demonstrate the ef- 
fectiveness of hydrocarbon oxidation for reducing emissions from a 
gasoline truck loading terminal in Philadelphia that pumps about 2 
million barrels of gasoline per year. Major objectives of the pro- 
gram were to determine control efficiency, to observe operational 
characteristics, and to compare this installation with other known 
systems. Tests run during each of the four seasons showed that the 
oxidizer safely and efficiently disposes of 99+% of the vapor it 
receives, even in extremely cold weather when the air-gasoline 
vapor mixture is in the flammable range. Initially, a large portion 
of the vapor from the trucks was not reaching the oxidizer, 
primarily because of blockage caused by liquid carryover to the 
vapor collection system. After this was corrected, collection and 
disposal of the vapor exceeded 90%. High efficiency and low flame 
temperatures of the oxidizer limit formation of emissions. (GRA) 


11095 (PB—246060) Study of aerosol formation § in 
photochemical air pollution. Annual report. Kocmond, W.C.; Kittel- 
son, D.B.; Yang, J.Y.; Denmerjian, K.L. (Calspan Corp., Buffalo, 
N.Y. (USA)). Aug 1975. Contract EPA-68-01-1231. 19Ip. 
(CALSPAN-NA—5365-M-2). NTIS $7.50. 

Sponsored by Coordinating Research Council, Inc., New 
York. 

Photochemical aerosol production in several SO, + clean air 
(filtered air), HC+NO and HC+NO+SOQ2 systems has been ex- 
amined using the smog chamber approach. The reaction vessels 
used in this study were the 20,800 ft(3) Calspan chamber and the 
600 ft(3) University of Minnesota chamber. Aerosol formation, 
growth, and decay mechanisms are described for each of the 
systems studied. It has been possible in this investigation to charac- 
terize system reactivity in terms of aerosol behavior. The most im- 
portant variables are maximum number concentration, equilibrium 
surface concentration, and particle volumetric growth rate. Mea- 
surements of these variables are made for several systems and are 
discussed within the text. (GRA) 


11096 (PB—246208) Photochemical oxidant . volume 
ii. detailed technical report. Final report. Patterson, R.M.; Mills, 
M.T.; Ward, E.P.V.; Bryant, D.A.; Galkiewicz, R.C. (GCA Corp., 
Bedford, Mass. (USA). GCA Technol Div.). Apr 1975. Con- 
tract EPA-68-02-1376. ISip. NTIS $6.75. 

See also Volume 1, PB-245 915. 

This report describes review and analysis activities which 
have been undertaken to support the EPA goal of developing 
technical and policy guidelines for assessing the oxidant air quality 
impact of highway development under the 3-C planning process. 
Separate sections discuss somewhat diverse topics, although they 
are all directed towards oxidant impact assessment. These sections 
include (1) a review of the techniques and computer models 
available for estimating mobile source emissions; (2) a brief sum- 
mary of oxidant formation processes; (3) a discussion of the oxi- 
dant modeling activities of this project using the DIFKIN and Gif- 
ford-Hanna photochemical models, and (4) a ‘test run’ of the 
109(j) and indirect source review guidelines. (GRA) 
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11097 (PB—246264) A western regional energy development 
study: environmental impacts. Volume I. Final report. 
(Radian y= Austin, Tex. (USA)). | A 1975. Contract 
EQSACOS7. 93p. (RC—100-064-Vol-1). NTIS $7.50. 
olume 2, PB-246 265. 
phim Colorado, Montana, New Mexico, North Dakota, 
Utah, and Wyoming contain coal, oil, natural gas, oil shale, tight 
sands, tar sands, uranium, and geothermal resources. The re- 
port examines the primary environmental impacts of 38 energy 
resource development scenarios: the air and water emissions, solid 
waste, and land requirements of a plant or process. Projected 
ground level ambient concentrations of pollutants are compared 
with federal and state standards. Scenarios include al! aspects of 
— conversion, and transportation to the point of end use. 
(GRA) 


11098 ote’ ae A western regional energy de 
study: environmental Volume Il. Final 
(Radian Cop. Austin, Tex. (USA)). 1 Aug 1975. Contract 
EQ4AC037 TIp. (RC—100-064-Vol-2). NTIS $18. 75. 
ona See also Volume 1, PB-246 264, and Appendices, PB-246 
The report examines the primary environmental impacts of 
38 energy resource development scenarios: the air and water emis- 
sions, solid waste, and land requirements of a plant or process. 
Projected ground level ambient concentrations of pollutants are 
compared with federal and state standards. Scenarios include all 
aspects of development: extraction, conversion, and transportation 
to the point of end use. (GRA) 


11099 (PB—247724) Impacts of climatic change on the bio- 
sphere. CIAP monograph 5. Part 1. Ultraviolet radiation effects 
(Chapters 1 through 3). Final report. (Institute for Defense 
Analyses, Arlington, Va. (USA). Science and Technology Div.). 
Sep 1975. Contract DOT-OS-30057. 632p. NTIS $16.25. 

See also PB-247 725. 

Subjects covered are expected changes in solar UV radia- 
tion; impacts of elevated UV-B radiation intensities on the bio- 
oe potential depletion of the ozone column from stratospheric 

light, expected changes in the middle UV and biologically effec- 
tive doses; penetration-of solar ultraviolet radiation into terrestrial 
plant communities; penetration of ultraviolet radiation into natural 
waters; general UV-radiation physics and photobiological princi- 
ples; effects of UV radiation on nucleic acids; genetic and 
chromosomal effects of UV radiation; and linking photobiological 
studies at 254 NM with UV-B. (GRA) 


11100 yam 247725) ry = of climatic 

sphere. CIAP monograph 5. Part 1. Ultraviolet 

(Chapters 4 through 10). Final report. (Institute for Defense 
Analyses, Arlington, Va. (USA). Science and Technology Div.). 
Sep 1975. Contract DOT-OS-30057. 704p. NTIS $18.75. 

See also PB-247 724 and PB-247 726. 

Subjects covered are plant responses to UV radiation; 
responses to UV radiation by bacteria, algae, protozoa, aquatic in- 
vertebrates, and insects; nonhuman vertebrate responses to UV 
radiation; biomedical implications of UV changes for man; predict- 
ing evolutionary response of natural populations to increased UV 
radiation; error and sensitivity analysis of estimated biological 
responses to ultraviolet perturbation; and monitoring for effects of 
=_ ory aviation - biospheric impact and assessment (MESA 

). ( ) 


11101 (PB—249684) The stratosphere perturbed by propul- 
sion effluents. CIAP monograph 3. Final report. (Institute for 
Defense Analyses, Arlington, Va. (USA). Science and Techno! 
Div.). Sep 1975 . Contract DOT-OS-30057. 746p. NTIS $18.75. 
See also PB—249316. 
The Climatic Impact Assessment Program (CIAP) of the 
U.S. Department of Transportation is charged with the assessment 
of the impact of future aircraft fleets and other vehicles operating 
in, or transiting through, the stratosphere. Monograph 3 considers 
the perturbations of the radiation fluxes, and therefore the com- 
position of the stratosphere, that are produced by the emission of 
engine effluents from potential, large-scale operations of aircraft in 
the porcine snp (e.g., 29 to 69 kft or 9 to 21 km). The im- 
a are emissions are the odd nitrogen oxides (NO/sub x/ 
po NO NOs). sulfur dioxide (SO,), and water vapor (H,O). 
considers the significant perturbations in the com- 
me of ta radiative species in the stratosphere, which include 
ozone (O;), nitrogen dioxide (NO,), sulfuric acid aerosols (75 per- 
cent H,SO,), and water vapor. These considerations require an un- 
derstanding of complex phenomena involving radiative, chemical, 
d ic, and thermodynamic processes in the stratosphere. Since 
TAP is concerned with peediotions of effects that take place in 
the distant future, the methodology used for this purpose is based 
on models of atmospheric phenomena. (GRA) 
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11102 oS US Department of Transportation CIAP 
monitoring and The program and results. 

Final report, May 1972—Jun 1975. Massa, R.J.; Penndorf, R. 
(Dyes natrend, Inc., Burlington, Mass. (USA)). Jun i97s. Contract 

T-OS-20104. 415p. (D—101-75-FR). NTIS $11. 

This report describes the CIAP atmospheric ~ and 
experiments subprogram as it was executed between 1972 and 
1975. Included is a brief descriptive compendium of the strato- 
spheric measurement instruments used and the instrument plat- 
forms deployed by the more than 60 investigators who participated 
in the program. The technical data obtained from these strato- 
spheric measurements is summarized and interpreted with respect 
to its impact on the assessment of the effects of stratospheric pol- 
lution by high altitude jet aircraft. Conclusions drawn and recom- 
mendations for future stratospheric measurements are also in- 
cluded. (GRA) 


11103 (PB—251587) Ozone and particulate formation in 
reactions. Final report. Shen, C.; Springer, G.S. 
—— Univ., Ann Arbor (USA)). Apr 1975. 139p. NTIS 
Experiments were performed to investigate the photochemi- 
cal formation of nuclei and aerosols in sulfur dioxide-air mixtures 
and the photochemical formation of ozone, nuclei, and aerosols in 
cyclohexene-nitrogen dioxide-air mixtures. The mixtures were ir- 
radiated by ultraviolet fluorescent lamps while flowing at a steady 
speed through a 9.12 m long and 15.2 cm i.d. Pyrex tube. The 
amounts of ozone, nuclei, and aerosols generated in the gas-air 
mixtures were measured at various points along the tube by a 
chemiluminescent analyzer, a condensation nuclei counter, and an 
aerosol counter, respectively. Photooxidation experiments with sul- 
fur dioxide-air mixtures were performed for five different initial 
sulfur dioxide concentrations (0.2, 0.3, 0.5, 0.7, and | ppm) and 
for four relative humidities (25, 50, 75, and 100%). The data 
showed that the maximum number of nuclei produced is directly 
proportional to the initial sulfur dioxide concentration and to the 
square of the relative humidity. There were no measurable 
amounts of aerosols observed during the tests. Experiments with 
cyclohexene-nitrogen dioxide-air mixtures were performed with the 
initial cyclohexene concentration ranging from 0.5 to 50 ppm and 
the initial nitrogen dioxide concentration from 0.6 to 10 ppm. 
(GRA) 


11104 (PB—25 1696) Modeling of the effects of pollutants and 
dispersion in urban atmospheres. Final report, 1 Jun 1971—31 Jan 
1975. Viskanta, R.; Bergstrom, R.W. Jr; Johnson, R.O. (Purdue 
Univ., Lafayette, Ind. (USA). School of Mechanical Engineering). 
Feb 1976. 126p. NTIS $6.00. 

The short-term effects of radiatively participating pollutants 
upon the thermal structure and dispersion in an urban atmosphere 
were studied by constructing one-and two-dimensional transport 
models for the planetary boundary layer. Special attention was 
focused on the interaction of solar and thermal radiation with 

and particulate pollutants as well as natural atmospheric 
constituents. (GRA) 


11105 (PB—252175) Preliminary emissions assessment of con- 
ventional stationary combustion systems. Volume II. Final report, 
Mar—Dec 1975. Surprenant, N.; Hall, R.; Slater, S.; Susa, T.; Suss- 
man, M. (GCA Corp., Bedford, Mass. (USA). GCA Technology 
Div.). Mar 1976. Contract EPA-68-02-1316. 557p. (GCA-TR—75- 
26-G-Vol-2). NTIS $13.50. 

See also PB-251 612. 

The report gives results of a preliminary emissions assess- 
ment of the air, water, and solid waste pollutants produced by con- 
ventional stationary combustion systems. It gives results in four 
principal categories: utilities (electric generation), industrial 
(steam generation, space heating, and stationary engines), — 
mercial/institutional (space heating and stationary engines), and 
residential (space heating). For each principal combustion system 
category, it gives: process types and operating efficiencies, fuel 
consumption, pollutant sources and characteristics, major research 
and development trends, fuel consumption trends, and technical 
areas where emission data are incomplete or unreliable. It also 
gives the pollutant emissions from applicable unit operations for 
each of 56 source classifications, using a uniform combustion 
source classification system. It identifies major gaps in available 
data regarding the population and capacity of combustion systems, 

lication of control measures, fuel composition, and other 
parameters which rye influence pollutant characteristics 
and emission rates. ( 


11106 (UCCND/CSD—19) Influence of ground cover on the 
dry rate of materials. Murphy, B.D. (Oak Ridge 
National Lab., Tenn. _— Aug 1976. Contract W-7405-ENG- 
26. 33p. Dep. NTIS $6. 
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We discuss dry deposition rates for gaseous pollutants such 
as SO, on vegetated surfaces. From the discussion there follows a 
scheme for calculating deposition velocity. This scheme takes into 
account the equally important roles of aerodynamic and surface 
processes. In treating the surface-dependent part of the problem, 
we have identified those features which are of major importance 
and we discuss their parameterization. Results, derived for typical 
situations, show the manner in which the kind and condition of 
surface cover affects deposition rate. The concluding section 
points out the necessity for empirical validation, particularly for 
the case of forest cover. 


11107 Pollution: engineering and _ scientific solutions. 
Proceed of a conference held in Tel Aviv, Israel, June 12—17, 
1972. Barrekette, E.S. (ed.). New York; Plenum Publishing Corp. 
(1973). 797p. (CONF-720673— ). $39.50. 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

It was the pu of the meeting to address presently 
known or foreseeable environmental insults, that is, to focus on 
those aspects of air, noise, land, water or any other environmental 
quality for which there already exist engineering, scientific, legal or 
other solutions. Separate abstracts were entered for 23 items. 


11108 Global effects of contaminants in the upper atmosphere. 
Machta, L. (NOAA, Silver Springs. MD). pp 1-9 of In Pollution: 
engineering and scientific solutions. Barrekette, E.S. (ed.). New 
York; Plenum Publishing Corp. (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

In summary, there is little doubt that jet aircraft have in- 
creased the amount of high clouds; all of us can attest to persistent 
contrails in the sky. But whether the increase is significant or 
negligible is not yet resolved. The weather station records con- 
sistently indicate more high clouds in the post jet period but natu- 
ral variability precludes identifying the increase from 1965-69 as 
necessarily due to aircraft operations rather than due to natural 
causes. There are a variety of weather and climate effects which 
might follow from an increase in high clouds but further research 
will be required to make a case for or against a weather change. 


11109 Model for fluid mechanical studies of air pollution. Liu, 
C.Y.; Agopian, K.G. (Univ. of California, Los Angeles). pp 77-94 
of In Pollution: engineering and scientific solutions. Barrekette, 
E.S. (ed.). New York; Plenum Publishing Corp. (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

A simple model suitable for fluid mechanical studies of pol- 
lutants distribution in the atmosphere is constructed, and it is 
verified against several sets of experimental data. The model is 
shown capable of predicting the behavior of key pollutants. Two 
limiting cases equivalent to a ‘'static’’ and a ‘’convective’’ smog 
chamber, are examined; their results set the upper and lower 
bounds of the pollutants levels. The ‘’static’’ model gives good 
agreement for hydrocarbons and oxides of nitrogen levels but 
overestimates the ozone level. The ‘’convection’’ version gives 
good agreement for tk ozone level, while underestimating the 
hydrocarbon and oxides of nitrogen levels. Applications of the 
model to the formulation of simple scaling laws and the evaluation 
of vehicle engines are also performed. The model at its present 
stage of development is perhaps too simple to describe all relevant 
chemical species in the lower atmosphere, yet it identifies the im- 
portance of the problem as being a chemical one. The next task 
should be the verification of the model for the prediction of pollu- 
tants distribution including all transport processes. 


11110 Sulfur dioxide removal from _ gases,  U.S.: 
lime—limestone. Raben, I.A. (Bechtel, Corp., San Francisco). pp 
192-214 of In Pollution: engineering and scientific solutions. Barre- 
kette, E.S. (ed.). New York; Plenum Publishing a (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

The status of lime-limestone scrubbing for removal of sulfur 
dioxide from waste gases in the U. S. is reviewed. The chemistry 
involved, the main design problems, the status of pilot plant work, 
and the status of full-size installations are described. In the U. S., 
the most advanced SO, removal process is _lime-limestone 
scrubbing. This is a myn yg process, producing a 
throwaway product, calcium sulfate. This product is essentially in- 
soluble, and therefore, does not contribute to water pollution. 
When properly dewatered, it can be used as landfill. Twenty-three 
full-size installations are operating or being engineered to provide 
important data for industry in the U. S. These installations are 
discussed. Several pilot plant studies are discussed including the 
Environmental Protection Agency's Alkali Scrubbing Test Facility. 
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11111 Sulfur dioxide removal from waste gases: a status —_ 
for United States, recovery processes. Harrington, = 
(Environmental Protection Agency, Rockville, MD). pp 224-234 
of In Pollution: engineering and scientific solutions. Barrekette, 
E.S. (ed.). New York; Plenum Publishing Corp. (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

Various recovery-type flue gas desulfurization processes cur- 
rently being developed are reviewed. Processes considered include: 
magnesium oxide scrubbing, catalytic oxidation, the Wellman-Lord 
process of sulfur dioxide absorption, the sodium citrate process, 
ammonium scrubbing, Unive Oil Products Corporation's Sul- 
foxel process, double alkali scrubbing, molten carbonate scrubbing, 
the char sorption process, potassium formate scrubbing, metal 
oxide sorption, and the Stone and Webster/Ionics process. A brief 
description of each process is given along with preliminary testing 
results. Most of the processes are in the early stages of develop- 
ment or demonstration. 


11112 Sulphur dioxide removal from waste gases: a status re- 
port for Japan. Ando, J.; Hori, S. (Tokyo Univ.). pp 235-252 of In 
Pollution: engineering and scientific solutions. Barrekette, E.S. 
New York; Plenum Publishing Corp. (1973). 

From 1. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

Desulfurization of waste gases is growing in importance in 
Japan parallel to the mounting use of heavy fuel oil containing 
2.5% sulfur on the average. Many processes for sulfur dioxide 
removal have been developed and used recently on a commercial 
scale. The increasing dependence on energy from petroleum and 
the lack of low-sulfur fuel oil are described. Since even 
hydrodesulfurization cannot meet the demand for low-sulfur fuel 
oil, stack gas desulfurization must be used in many cases to meet 
SO, emission standards. The history of waste gas desulfurization in 
Japan is discussed including ammonia scrubbing, the zinc oxide 
process, the lime-gypsum process and the rotary atomizer, catalytic 
oxidation, regeneration dry processes using charcoal or copper 
oxide, reduction using sodium carbonate, direct-recovery process, 
the lime-gypsum process, the dilute sulfuric acid process, the am- 
monia process, the manganese oxide process, the activated carbon 
process, and other processes. Desulfurization cost is about $7.58/kl 
oil to treat flue gas from a 100 MW power plant and $.55/kI oil 
for a 350 MW plant. Wet flue gas desulfurization, dry flue gas 
desulfurization, and topped-crude hydrodesulfurization give, 90, 
80, and 70% sulfur removal, respectively. Many of the methods for 
removing SO, produce by-products which can be used in various 
processes. The estimated supply and demand forsulfur and its com- 
pounds are reviewed. A considerable oversupply of sulfur and its 
compounds may occur. Gypsum seems to be the most promising 
by-product. 


11113 Sulfur dioxide removal from waste gases: a status report 
for Europe. Brocke, W. (Landesanstalt fuer Immissions, Essen). pp 
253-267 of In Pollution: engineering and scientific solutions. Barre- 
kette, E.S. (ed.). New York; Plenum Publishing Corp. (1973). 

From 1. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

Europe is predicting an increased consumption of fuel oil 
and a concurrent decrease in solid fuel use. Efforts for fuel desul- 
furization or waste gas purification are receiving major attention. 
A review of the major methods for sulfur removal is given. Rela- 
tive economics of the processes are discussed. (PCS) 


11114 Control of nitrogen oxide emissions for vitric acid 
plants. Rigo, H.G.; Mikucki, W.J.; Davis, M.L. (Construction En- 
gineering Research Lab., Champaign, IL). pp 278-287 of In Pollu- 
tion: engineering and scientific solutions. Barrekette, E.S. (ed.). 
New York; Plenum Publishing Corp. (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

Four nitrogen-oxide control techniques were reviewed: im- 
proved ammonia oxidation process design, incineration, scrubbing, 
and selective catalytic reduction. The most economical control ap- 
pears to be afforded by use of a molecular sieve. It is mandatory 
that life-cycle cost analysis be considered since cost effectiveness 
will change with the state-of-the-art, the degree of control desired, 
energy and water costs, and how the technique fits into the process 
being controlled. (PCS) 


11115 Measurement and collaborative testing for implementa- 

tion of air quality. Altshuller, A.P. pp 398-414 of In Pollution: en- 

eg and scientific solutions. Barrekette, E.S. (ed.). New 
ork; Plenum Publishing Corp. (1973). 
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From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

Although the discussion centered on air quality measure- 
ments, the same principles and often very similar instruments can 
be utilized with the appropriate sampling interface for source emis- 
sion measurements. Air quality measurements discussed included 
those needed for research on health effects and transport 
processes, trend monitoring, episodes, and enforcement actions. 
However, the corresponding requirements for instrumentation have 
considerable commonality, so a single integrated R/D program can 
a all requirements generated by these applications most effi- 
ciently. 


11116 Profiles of the natural contaminant radon-222 as a mea- 
sure of the vertical diffusivity. Roffman, A. (Westinghouse Electric 
Corp., Pittsburgh). pp 469-476 of In Pollution: engineering and 
scientific solutions. Barrekette, E.S. (ed.). New York; Plenum 
Publishing Corp. (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

This paper shows that averaging of radon-222 concentra- 
tions over a long period of time is insufficient to represent changes 
in the vertical diffusivity when thermal inversion dissipates and 
convection due to ground heating is initiated and that the eddy dif- 
fusion coefficient changes by a factor of 20 or more during this 
period. 


11117 Air pollution trends in Tel Aviv, Israel. Donagi, A.E. 
(Tel Aviv Univ., Israel); Mamane, J.; Anavi, T. pp 664-670 of In 
Pollution: engineering and scientific solutions. Barrekette, E.S. 
(ed.). New York; Plenum Publishing Corp. (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

A year’s experience with Israel's first air quality monitoring 
network is reported. Tables of comparison with USA statistics are 
presented for sulfur dioxide, carbon monoxide and the soiling 
index. The information has value mostly for indicating trends for 
future research. (PCS) 


11118 Dual-purpose air pollution alert and implementation 
system for the greater Tel Aviv area. Donagi, A.E. (Ministry of 
Health, Jerusalem); Naveh, M.; Manes, A.; Rindsberger, M.; Gat, 
Y.; Friedland, A. pp 671-679 of In Pollution: engineering and 
scientific solutions. Barrekette, E.S. (ed.). New York; Plenum 
Publishing Corp. (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

A dual purpose air pollution alert and implementation 
system for the greater Tel Aviv area was described. The system 
takes into consideration potential high air pollution concentrations 
resulting from both a single tall and big point source (a thermal 
power plant) and from numerous smaller and lower sources spread 
throughout the city. The power plant has caused no air pollution 
episodes for testing the implementation plan. It was found that an 
efficient pollution monitoring network with a meteorological warn- 
ing system can function effectively at a relatively low cost through 
—- effort of various governmental and private institutions. 
( ) 


11119 Control of NO/sub x/ emission from municipal refuse in- 
cinerators. Hirayama, N. (Tokyo Metropolitan Univ.). pp 197-201 
of In Conversion of refuse to energy. Piscataway, NJ; Inst. of Elec- 
trical and Electronic Engineers, Inc. (1975). 

From |. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The results of a systematic study of NO/sub x/ emissions 
from refuse incinerators in Tokyo are ee They show that the 
rate of combustion has no effect on the emissions, but they in- 
crease with increasing furnace outlet temperatures. Therefore 
the cooling air to regulate the furnace temperature should be sup- 
plied through the afterburning grate rather than at the furnace out- 
let. Increase of the calorific value of the refuse increases NO/sub 
x/ emissions. As the fresh air preheat temperature affects the emis- 
sions, it is recommended that incinerators should be operated at 
air preheat temperatures lower than 150°C. Flue gas recirculation 
decreases the emission of NO/sub x/, but a recirculation ratio of 
more than 20 percent is unnecessary. (JSR) 


11120 Treatment of toxic gases in waste incineration 
Kisters, T. (Buettner-Schilde-Haas AG, Krefeld, Ger.). pp 179-184 
of In Conversion of refuse to energy. Piscataway, NJ; Inst. of Elec- 
trical and Electronic Engineers, Inc. (1975). (In German) 
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From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

In order to reduce the gaseous toxic wastes, primarily HCl 
and HF, from a waste incineration plant as much as possible, both 
absorption and adsorption methods have been studied. In the ab- 
sorption method the waste gases are mixed with a wash liquid to 
precipitate the chlorides and fluorides. In the adsorption method 
NaOH, CaO, or MgO are used as adsorbers. A comparative 
evaluation of the two methods indicate that the absorption method 
is the only safe method at the present. This method needs addi- 
tional development in order to reduce the amount of water needed 
and the regeneration of the wash liquid. (JSR) 


11121 Composition of dust in the waste gases of incineration 
plants. Kirsch, H. (VGB Technische Vereinigung der Grosskraft- 
werksbetreiber eV, Essen). pp 185-189 of In Conversion of refuse 
to energy. Piscataway, NJ; Inst. of Electrical and Electronic En- 
gineers, Inc. (1975). 

From 1. international conference and technical exhibition; 
Montreux, Switzerland (3 Nov 1975). 

See CONF-751188—. 

The composition of particulate matter was analyzed chemi- 
cally, by crystal structure, by morphology and size of particulates, 
and by water solubility. The results are tabulated. (JSR) 


11122 Geographical distribution of sensors in urban air moni- 
toring networks. Burr, J.; Clymer, B. (OEPA, Columbus, OH). pp 
222-231 of In Energy for the environment. Rolinski, E.J. (ed.). 
Dayton, OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment, 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

The state of the art of air monitoring network design is 
reviewed. Some limitations of the art are mentioned as opportuni- 
ties for further study. 


11123 Technique for insuring the validity of samples for high 
concentrations of sulfur dioxide using the EPA Method 5 sampling 
train. Mullins, B.J. Jr., Humphries, S. Jr. (Ecology Audits, Inc., 
Dallas). pp 237-241 of In Energy for the environment. Rolinski, 
E.J. (ed.). Dayton, OH; American Inst. of Chemical Engineers 
(1975). 

From 3. national conference on energy and environment, 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

The EPA Method 5 sampling train was evaluated for use in 
sampling relatively high concentrations of sulfur dioxide. For a 
concentration of the hydrogen peroxide absorbing solution, and for 
a concentration of sulfur dioxide, the collection efficiency and 
saturation points were determined as a function of sampling rate 
and sample volume. Graphs were produced which enable the 
technician in the field to select sampling rates and sample volumes 
which will insure the collection of a valid sample for high concen- 
trations of sulfur dioxide within 95 percent confidence limits. From 
these graphs, the technician can also evaluate the validity of his 
sample upon completion by determining the collection efficiency 
of the absorbing solutions. An evaluation was also made of the 
variability in the results of the analysis of the sulfur dioxide sam- 
ples. 


11124 Synthetic additives for SO, removal from combustion in 
a fluidized-bed coal combustor. Snyder, R.B.; Wilson, W.1.; Vogel, 
G.J.; Jonke, A.A. (Argonne National Lab., IL). pp 262-266 of In 
Energy for the environment. Rolinski, E.J. (ed.). Dayton, OH; 
American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Calcium oxide supported on a-Al,O, is being investigated as 
an additive in place of particulate limestone or dolimite for the 
removal of SO, from the gas in a fluidized-bed coal combustor. 
The supported additive, CaO in a-Al,O,;, is prepared by agen | 
alumina pellets in Ca(NO;), solution, then subsequently drying 
calcining the pellets. During calcination, the finely divided CaO 
reacts with Al,O, to form calcium aluminates, which are uniformly 
distributed throughout the support. During sulfation, the calcium 
aluminates react with SO, and O, to form CaSO,, which can be 
regenerated using a reducing gas. The SO, capture rate by the ad- 
ditive was investigated, using a thermogravimetric analyzer. The 
sulfation rate was 0.7 order with respect to the SO, concentration 
(0.05 to 3 percent) and 0.1 order with respect to O, (0 to 5 per- 
cent) when in excess. The sulfation rate increased with tempera- 
ture up to 900°C, where it became independent of temperature. 
Dolomite was sulfated to permit comparison. The rate was higher 
for the su additive and utilized 98 percent of the calcium; 
dolomite utilized only 60 percent of its calcium before the reaction 
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rate dropped to near zero. The regeneration rate of the sulfated 
additive was studied using CO, H,, or CH, (0.1 to 6 percent) at 
1100°C. The rate was essentially first order for all gases and was 
very rapid. Mathematical equations are presented that quantify the 
sulfation-regeneration kinetic data. 


11125 Method for evaluating SO, abatement strategies. Chi, 
C.T.; Eimutis, E.D.; Hedley, W.H.; Mote, L.B. (Monsanto 
Research Corp., Dayton, OH). pp 267-275 of In Energy for the en- 
vironment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. of 
Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

A probabilistic approach has been developed for an 
economic evaluation of SO, abatement methods of different gener- 
ic types. This method can be applied to a group of sources such as 
the nation’s utility plants or industrial boilers which have a wide 
range of mee and locations. Uncertainties in input variables 
are treated by using probability distribution functions. A common 
cost factor for comparing SO, abatement methods under different 
control strategies has been defined as the unit production cost of 
electricity or steam resulting from the costs of fuel, fuel handling, 
and either process addition/operation or boiler modification. Two 
general cost models for SO/sub x/ abatement, one for flue gas 
desulfurization, the other for the use of clean fuel, were derived 
for the calculation of the common cost factor. Monte Carlo 
(probabilistic) simulation was then applied to obtain the distribu- 
tion, mean, and standard deviation of the common cost factor for 
each abatement alternative. 


11126 Evaluating surface condensers for air pollution control 
applications. Connery, W.F. (Doyle and Roth Mfg. Co., New 
York); Kafes, N.; Buonicore, A.J.; Theodore, L. pp 276-282 of In 
Energy for the environment. Rolinski, E.J. (ed.). Dayton, OH; 
American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Calculations are presented to show if the vapor-liquid 
equilibrium is such that condensation can be considered for gase- 
ous pollution control and what effect specific operating conditions 
have on the condenser application. The discussion focuses on three 
compounds which cover a wide range of boiling points—normal 
amyl alcohol, heptane and benzene—at various concentrations in 
air. The gas pressure is allowed to vary from 1.0 to 10.0 atm and 
the pg | ce of the gas from the exchanger is set at 100, 
60, or 10°F. 


11127 Monte Carlo simulation to predict cyclone performance. 
Buonicore, A.J. (Office for Environmental Protection, Wright-Pat- 
terson AFB, OH); Theodore, L. pp 283-287 of In Energy for the 
environment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. of 
Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

This paper applies modeling and simulation techniques to 
predict overall particle collection efficiencies in cyclones. Particle 
trajectories in cyclones (centrifugal separators) are deterministic. 
The describing equations, containing several variables not previ- 
ously treated in the literature, are developed from fundamental 
principles. The effects of particle size distribution, gas velocity 
profile, particle mass flow rate gradient, and external force varia- 
tions on the particle collection efficiency are incorporated into the 
development. The solution of this model utilizes a random number 
technique, the Monte Carlo approach, to treat some of the more 
significant and complex system variables which are subject to ran- 
dom variations. Computer results of a perturbation analysis on the 
system are presented and collection efficiencies calculated by the 
new model compared with those obtained from the widely used 
particle ‘’cut size’’ procedure. Since the Monte Carlo method of 
solution is more akin to physical experimentation than analytical 
or numerical methods, it should find application in cyclone 
research and design studies. 


11128 Coal-fired boiler flyash control by bag filters. Helfritch, 
D.J.; Beach, G.H. (Dustex Corp., Buffalo). pp 288-294 of In Ener- 
gy for the environment. Rolinski, E.J. (ed.). Dayton, OH; Amer- 
ican Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

This paper documents the application of baghouses to coal- 
fired boilers from initial pilot plant testing to completed installa- 
tions. The evaluation of fabrics during several months of pilot 
plant testing is described. Teflon, Nomex and fiberglass bag fabrics 
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are compared with respect to lifetime, collection efficiency, and 
filter drag. Special construction, necessary for this application, is 
discussed. Upper and lower limits which must be maintained on 
flue = temperature are explained. Operating parameters, such as 
air cloth ratios and bag cleaning frequency and intensity are in- 
vestigated. A complete system, including automatic dampering is 
described. Nine months of continuous operation of two boiler 
baghouses is discussed. Problems and their resolution are ex- 
amined. 


11129 Technology for the control of sulfur oxides and nitrogen 

oxides in Japan. Masuto, Y. (Japan Trade Center, Houston, TX). 
p 317-324 of In Energy for the environment. Rolinski, E.J. (ed.). 

Fagen, OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

The current SO/sub x/ and NO/sub x/ situation in Japan is 
considered. Countermeasures against this pollution by citing en- 
vironmental standards and regulations are outlined with a list of 
anti-pollution budgets and investments. Pollution control technolo- 
gy is also discussed from the standpoint of applications, research, 
and development. 


11130 Predicting the highest ground level concentrations with 
simple dispersion equations. Herman, M.N. (Exxon Research and 
Engineering Co., Florham Park, NJ). pp 331-336 of In Energy for 
the environment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. 
of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Present ambient air quality standards are written in terms of 
the highest allowable ground level pollutant concentrations. There- 
fore, compliance with these regulations requires the explicit pre- 
diction of the highest ground level concentrations resulting from 
air pollution sources, especially large stationary sources. Previous 
authors have suggested that the critical concentration, that is, the 
ground level concentration mathematically maximized with respect 
to both wind speed and downwind distance, is the appropriate con- 
centration to be used when determining compliance with ambient 
standards. This paper generalizes the critical concentration formula 
previously derived to include a dependency of plume rise on 
downwind distance. Critical concentrations are then obtained for 
three simple dispersion calculation methods: that recommended by 
the American Society of Mechanical Engineers and those obtained 
by combining the plume rise formulas of Holland and Briggs with 
two-dimensional Gaussian dispersion utilizing Pasquill-Gifford coef- 
ficients. The resulting critical equations for each method do not 
predict equal critical concentrations. The implications of this for 
the validation of any individual calculation method are discussed, 
followed by general observations on the use of critical concentra- 
tions. 


11131 Prediction of baghouse performance by means of 2 

small, field test instrument. Helfritch, D.J. (Dustex Corp., Buffalo). 

pp 343-350 of In Energy for the environment. Rolinski, E.J. (ed.). 
yton, OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

A small test instrument designed to accomplish the objec- 
tives of pilot plant testing at a fraction of the cost and effort is 
described. The instrument isokinetically samples approximately 10 
CFM from the gas stream to which a baghouse is to be applied. 
From data obtained, performance curves of the proposed baghouse 
can be predicted. Pressure drop versus air cloth ratio and the col- 
lection efficiency for a variety of fabrics can be determined. Bag 
cleaning parameters, such as intensity and frequency, can also be 
examined. This instrument is fully portable and is desi; for high 
temperature field testing. Field experiences along with calibration 
methods will be discussed. 


11132 Particulate sampling at high temperature and high pres- 
sure. Blann, D.R. (Acurex Corp., Mountain View, CA). pp 351- 
356 of In Energy for the environment. Rolinski, E.J. (ed.). Dayton, 
OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

A sampling system has been designed and the procurement 
phase initiated for interfacing with process units operating under 
conditions of both high pressure and high temperature for the pur- 
pose of obtaining measurements of mass loading and size distribu- 
tion of suspended particulates. The system has traverse capability 
and incorporates accepted methods of iculate ture and re- 
tention. No test results are yet available. The sampling system is 
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applicable to the new coal conversion processes, such as fluidized 
bed combustion, coal gasification, combined cycle rt plants, 
and newly developing hot-gas cleanup techniques. ( ) 


11133: oe ee commerically ye ope 


a emissions control: a program. 
Burckle, J.O. (Environmental Protection Agency, Cincinnati). pp 
357-362 of In Energy for the environment. Rolinski, E.J. (ed 
Dayton, OH; American Inst. of Chemical Engineers (1975). 
From 3. national conference on energy 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 
CONF-7509 130—. 

— is outlined for performance testing of commer- 
cially ous gas cleaning devices for fine particle air pollution 
control. The overall facility is com of three types of aerosol 
sources and two independent test . one for fabric filters and 
one for wet scrubbers or fabric filters. The test aerosols are ob- 
tained from a slipstream from a coal-fired power plant, a metallur- 
gical fume generator, and a hammermill/classifier to generate a 
rock dust. Dual slipstreams from two te boiler systems will 
be considered in event a lengthy boiler outage should occur. 
Since the — efforts in particulate control have been directed 
towards coal-fired combustion sources, the fly-ash slipstream is in- 
cluded in this approach in order to provide a capability of adapting 
techno! and systems developed for power plant control to the 
industrial sector, 1.e., the slipstream will provide a base line. 


11134 History of the WES dust-control program. Styron, C.R. 
Ill. (U.S. Army Engineer Waterways Experiment Station, 
Vicksburg, MS). pp 376-383 of In Energy for the environment. 
Rolinski, E.J. (ed.). Dayton, OH; American Inst. of Chemical En- 
gineers ( a 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

A total of 315 materials were tested during the investiga- 
tion. Forty-nine of the materials processed through the laboratory 
tests were examined further, and 18 were selected for field testing. 
DCA-1295, a polyvinyl acetate, contract-developed material was 
selected as having the greatest potential for meeting the require- 
ments for a military dust-control material. (PCS) 


11135 Assessment and control of industrial odor problems. 
Kenson, R.E.; Cha, S.S. (TRC, The Research Corp. of New En- 
gland, Wethersfield, CT). pp 385-392 of In Energy for the environ- 
ment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. of Chemi- 
cal Engineers (1975). 

rom 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Examples show how the examination of alternate control 
concepts for odor control can lead to the selection of the most 
cost-effective solution to a specific odor problem. Proper definition 
of the odor problem and the degree of control required to solve it 
are the important preliminary steps required to achieve this. Past 
experience has shown that in many cases where incineration was 
the initial con considered, more cost-effective alternatives 
could be found. concepts most applicable to the control of or- 
ganic chemical (use and manufacture) odors are: process modifica- 
tion; taller stacks; chemical scrubbers; carbon adsorption; and in- 
cineration. Serious consideration should be given to chemical 
scrubbers as a possible odor control system in many cases where 
incineration might also be considered. Sound energy and environ- 
mental management dictates the consideration of lower capital and 

rating (fuel especially) cost alternatives to incineration. If in- 
cineration is the only viable solution, catalytic incineration should 
be seriously considered if the effluent does not contain materials 
which could poison or deactivate the catalyst. Pilot tests should be 
conducted before —- incinerators or chemical scrubbers are 
installed for odor control. 


11136 Fugitive dust from vehicles using unpaved roads. Hein- 
sohn, R.J.; Birnie, C. Jr.; Cuscino, T.A. (Pennsylvania State Univ., 
University Park). pp 393-404 of In Energy for the environment. 
Rolinski, E.J. (ed.). Dayton, OH; American Inst. of Chemical En- 
anes” ( — 

From national conference on energy and environment; 
Oxford, Ohio. United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Fugitive dust concentrations downwind of unpaved roads 
can be predicted from conventional atmospheric dispersion models 
with an accuracy of no better than a factor of 2 or 3. Experiments 
confirm these predictions. To adequately protect the health and 

tty of the public, fugitive dust regulations must be clarified to 
include statements about le size. Fugitive dust in wag tes areas 
is produced from a variety of sources, chief amongst these is 
vehicular traffic. Further research is needed to explain how vehi- 
cles '’generate’’ fugitive dust and how the dust is transported. 


and environment;: 
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11137 Effect of water wy om ee} the destruction of ozone in the 

perturbed by or NO/sub x/ pollutants. Liu, S.C.; 
Donahue, T.M.; Cicerone, R.J.; Chameides, W.L. (Univ. of 
Michigan, Ann Arbor). J. Geophys. Res.; 81: No. 18, 3111- 
3118(20 Jun 1976). 

Results are described for a self-consistent one-dimensional 
coupled flow calculation for O/sub x/, NO/sub x/, HO/sub x/, CIX, 
H,O, H,, CH,, H,O,, and N,O densities between 10 and 120 km. 
Results agree well with observations for the normal mid-latitude at- 
mosphere over this altitude range. CIX, NO/sub x/, and H,O were 
varied Sreegnteetly in the model. The effect of depletion of 
ozone by CIX is to remove ozone preferentially above 30 km and 
to lower the altitude of maximum ozone density. This leads to 
enhanced solar heating of the lower stratosphere and t 
and suggests the possibility of an increased flux of water into the 
stratosphere. Increasing water vapor in the stratosphere greatly 
enhances the rate of destruction of O, by CIX and also causes an 
increase in the rate of destruction of O; in the NO/sub x/-per- 
turbed atmosphere. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 9234, 9253, 9254, 9255, 9257, 
9258, 9312, 9314, 9630, 10942, 11060, 11075, 11088 


11138 (AD-A—023194) Analysis of the gas-stack monitor 
calibration data for the Diamond Ordnance Radiation Facility. 
Technical memo. oe T.P. (Harry Diamond Labs., Washington, 
D.C. (USA)). Oct 1975. 17p. (HDL-TM—75-19). NTIS $3.50. 

In order to effectively monitor the release of radioactive 
“Ar gas from the DORF site, it is necessary to periodically 
calibrate the monitoring — This report reviews the analy- 
sis of the calibration case. (GRA) 


11139 (BNL—21541) High efficiency mixed species 
radioiodine air sampling, readout, and dose assessment system 
Distenfeld, C.; Klemish, J. (Brookhaven National Lab., Coen. 
oe (USA)). May 1976. Contract E(30-1)-16. 65p. Dep. NTIS 
$4.50. 

Reactor accidents require monitoring to assess the impact to 
persons in the environment. This implies methods and apparatus to 
accurately and economically sample and evaluate possible released 
activity. The development of a prototype iodine air sampling 
system that can differentiate against noble gas activity and be eval- 
uated by standard Civil Defense instrumentation is reported. The 
apparatus can efficiently (95 percent) collect organic or inorganic, 
particulate or gaseous radioiodine in concentrations below stable 
atmospheric iodine, and under severe ambient conditions. 
Response to noble fission gases was reduced to less than 4 x i0™* 
of an equal iodine airborne activity by heating the collector to ap- 
proximately 100°C. Reliable sample size, +-5 percent, was 
achieved by using a simple air flow regulator. Thyroid dose com- 
mitment was mathematically and graphically related to the iodine 
isotope distribution expected in the environment and to the 

of the Civil Defense CDV-700 instrument used to evalu- 
ate the sample. Sensitivity of the method allows dose assessment of 
1 to 2 rads to a child’s thyroid. (CH) 


11140 (BNWL— 1857) Technological considerations in emer- 
gency instrumentation preparedness. Phase II-C. Emergency 
and meteorological instrumentation for fuel 
facilities. Andersen, B.V.; Carter, L.A.; Droppo, J.G. 
(Battelle Pacific Northwest Labs., Richland, Wash. (USA)). Aug 
1976. Contract E(45-1)-1830. 77p. Dep. NTIS $5.00. 
A reference fuel reprocessing plant, postulated to process 
fuels from light water reactors with initial enrichments less than 5 
percent 33) or equivalent fissile content, with exposures in the 
vicinity of 40,000 MWd/MTU and cooling times of approximately 
150 days, was used to determine the sources and magnitudes of 
radionuclide releases to the environment in the event of postulated 
accidents within the plant. Based on these estimates of accident 
generated conditions, performance criteria were developed for in- 
strumentation systems to (1) immediately detect the occurrence of 
a release, (2) determine the magnitude and direction taken by the 
release, and (3) permit estimation of the impact of the release on 
the environs of the plant. 


11141 (HASL—308) Health and Safety Laboratory environ- 
mental , June 1, 1976—September 1, 1976. Hardy, E.P. 
Jr. (Energy 


Research and Development Administration, New York 
(USA). Health and Safety Lab.). 1 Oct 1976. vp. Dep. NTIS 
$8.50. 
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This report presents current data from the HASL environ- 
mental programs. The initial section consists of interpretive reports 
and notes on Sr-90 concentrations in human bone through 1975, 
global deposition of Sr-90 through 1975, Pu-238 in canal and river 
sediment from the Mound Laboratory area, and trace metals in at- 
mospheric deposition. Subsequent sections include tabulations of 
radionuclide levels in stratospheric air; lead and radionuclides in 
surface air; Sr-90 in deposition, milk, diet and tap water. A 
bibliography of recent selected publications related to environmen- 
tal studies is also included. (auth) 


11142 (HASL—308(App.)) Appendix to Health and Safety 

environmental quarterly, June 1, 1976—September 1, 
1976. Hardy, E.P. Jr. (Energy Research and Development Ad- 
ministration, New York (USA). Health and Safety Lab.). 1 Oct 
1976. vp. Dep. NTIS $11.00. 

Tabulated data are presented on the content of Sr and ®Sr 
in fallout deposited at various world land sites; ®Sr in milk and 
drinking water samples from various locations; and the content of 
Pb in samples of surface air. (CH) 


11143 Local and global transport and dispersion of airborne ef- 
fluents. Hanna, S.R. (National Oceanic and Atmospheric Adminis- 
tration, Oak Ridge, TN). pp 7.1-7.14 of In Controlling airborne ef- 
fluents from fuel cycle plants. Hinsdale, IL; American Nuclear 
Society (1976). 

From Meeting on controlling airborne effluents from fuel 
cycle plants; Sun Valley, Idaho, United States of America (USA) 
(5 Aug 1976). 

See CONF-760806—. 

This review emphasizes advances in this area that have 
taken place in the past 3 years since the 1973 IAEA symposium on 
physical behavior of radioactive contaminants in the atmosphere. 
The following topics were discussed: interference of source build- 
ing on local diffusion, diffusion at short distances with no source 
interference, removal and transformation mechanisms, influences 
of topography on local plume diffusion, diffusion near shorelines, 
regional transport and dispersion, Monte Carlo simulation of diffu- 
sion on regional scales, and continental and global scale transport 
and diffusion. 35 references. (DLC) 


11144 Methods in environmental sampling for radionuclides. 
Ragaini, R.C. (Univ. of California, Livermore). JEEE Trans. Nucl. 
Sci.; NS-23: No. 3, 1202-1213(Jun 1976). 

This paper reviews methods of environmental sampling for 
radionuclides around operational and preoperational nuclear 
power plants. We examine in detail the implications of the 
established radiation standards and their effect on sampling 
procedures. Transport mechanisms of radionuclides in liquid ef- 
fluent, and the deposition of airborne radionuclides onto soil and 
vegetation are discussed. We evaluate water- and soil-sampling 
procedures. The Lawrence Livermore Laboratory program of ter- 
restrial gamma-ray surveys at preoperational nuclear power plants 
is described. 


11145 Thermoluminescence dosimetry: environmental monitor- 
ing near nuclear reactor sites. Burke, G.deP. (Energy Research and 
Development Administration, New York). JEEE Trans. Nucl. Sci.; 
NS-23: No. 3, 1224-1236(Jun 1976). 

The application of thermoluminescence dosimetry to en- 
vironmental monitoring, particularly in the vicinity of nuclear 
facilities, is discussed. The results of an intercomparison of TLDs 
and simultaneous TLD and ionization chamber measurements are 
presented. Techniques for interpreting measurements made in the 
environs of nuclear facilities are discussed and data are given 
demonstrating the application of these techniques for isolating ex- 
posures attributable to the operation of these facilities. The 
requirements of an ANSI Standard on environmental applications 
are summarized and the major features of commercial TLD 
systems discussed. Included is a short bibliography of general 
references, studies of the properties of phosphors and publications 
on the problems of environmental measurements. 


11146 (BNWL-tr—204) Investigations on deposits of elementa- 
ry and organically bound iodine on grass. Result report: July 
1971—December 1972 (Part II). Vogt, K.J.; Heinemann, K.; 
Matthes, W.; Polster, G.; Stoeppler, M.; Angeletti, L. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Zen- 
tralabteilung Strahlenschutz). 23 Aug 1976. Translation of 
JUL—999-ST. 84p. Dep. NTIS $5.00. 

Experiments are described in this report which had been ex- 
ecuted in the nuclear research facility Julich for the study of 
iodine deposits on grass and clover. The deposit rates determined 
in open air tests with natural elementary iodine are discussed on 
the basis of an empirical equation which covers in addition to 
meteorological parameters (u?/sub */anti u/), and the mass 
coverage of the ground with vegetation (dry mass) also biological 
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parameters such as the age of the grass and the growth period by 
means of a factor. This is a first attempt at taking into account the 
"biological quality’’ of the grass which obviously strongly affects 
the deposit. The deposit rates measured are in agreement with 
those of other authors. In addition to iodine deposits on grass, that 
of elementary iodine on clover was investigated in one experiment. 
The deposit rates measured are approximately twice as high as 
those on grass if they are related to identical mass coverage and 
meteorological parameters. In an additional test, the biological half 
life of iodine on grass was studied. A biological half life of (8.0 +- 
0.5) d was measured which turns out a little smaller than had been 
determined in most experiments of other authors with radio iodine. 
The iodine content of the grass does not reveal any effects of 
sunshine or rain. 


11147 (BNWL-tr—205) Investigations on iodine and aerosol 
deposits on vegetation and other contact surfaces. Result report: 
july 1973—June 1974 (Part 2). Vogt, K.J.; Angeletti, L.; 
Heinemann, K.; Horbert, M.; Matthes, W.; Polster, G.; Stoeppler, 
M. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Zen- 
tralabteilung Strahlenschutz). 23 Aug 1976. Translation of 
JUL—1144-ST. 47p. Dep. NTIS $4.00. 

Studies on iodine deposition on dead cut grass included 
determinations of the adherence period of iodine on grass exposed 
to sunlight and to darkness and of deposit rates of iodine and 
methyl iodide on vegetation. Desorption studies included deter- 
minations of the biological half life of iodine on grass and clover. 
Radioactive copper sulfate was used as a test aerosol in studies on 
measurement of aerosol deposits on vegetation. Results are 
presented in the form of tables and graphs. (HLW) 


11148 (BNWL-tr—207) Investigations on the propagation of 
spent air streams in the atmosphere. Report of results: July 
1971—December 1972 (Part I). Vogt, K.J.; Geiss, H.; Nordsieck, 
H.; Polster, G.; Rohloff, F. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Zentralabteilung Strahlenschutz). 23 
Aug 1976. Translation of JUL—998-ST. 129p. Dep. NTIS $6.00. 

The propagation of pollutants in the atmosphere is in- 
vestigated in the Nuclear Research facility Julich by tracer experi- 
ments with radioactive aerosol over a territory with considerable 
surface roughness. In the second annual report, progress and in- 
strumentation, test results and improved evaluation methods are 
described. The evaluations show that the standard deviations of 
horizontal and vertical concentration distributions are considerably 
higher than those of Pasquill’s values. Therefore, the maxima of 
concentration in the air close to the ground lie much closer to the 
source than can be calculated according to Pasquill’s practical 
system. Measurements with vector wind streams also confirm these 
results and correlations are established between the standard 
deviations of concentration distributions and those of wind fluctua- 
tions. The relationships are discussed for the linear formulation as 
well as for the exponential equation of the source distance depen- 
dence of the propagation parameters. Finally, an investigation is 
made of the effect which comes into being by inclusion of the 
wind profile on the position of the maximum of concentration 
close to the ground. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 9630, 11059, 11060, 11071, 
11116, 11203 


11149 Climatic aspects of waste heat. Peterson, J.T. (National 
Environment Research Center, Research Triangle Park, NC). pp 
10-18 of In Pollution: engineering and scientific solutions. Barre- 
kette, E.S. (ed.). New York; Plenum Publishing Corp. (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

If projected energy consumption patterns materialize, in- 
creased waste heat problems must be dealt with promptly. Since 
regional energy planning requires a dependable model and many 
years’ lead time must elapse for developing reliable climatic data 
models, the time to begin is now. (PCS) 


11150 Cooling towers and weather modification. Hummel, J.R. 
(Pennsylvania State Univ., University Park). pp 19-25 of In Pollu- 
tion: engineering and scientific solutions. Barrekette, E.S. (ed.). 
New York; Plenum Publishing Corp. (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 
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Meteorological studies have not linked cooling tower 
plumes conclusively with long-term weather modifications around 
the local power generating sites. The use of cooling towers is es- 
sential to preserve water supplies and prevent thermal pollution of 
water but weather modification is too great a price to pay. The 
author recommends lessening the potential effects by planning site 
locations away from highways and taking the local site’s lade 
ee patterns into consideration. More research is urged. 
( ) 


11151 Ambient effect of evaporative cooling towers. Ku, P.S.,; 
Moy, H.C.; Hsiang, P.; Szeligowski, J.J. (Consolidated Edison Co. 
of New York, Inc., New York). pp 183-190 of In Energy for the 
environment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. of 
Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Heat transfer of wet cooling towers is primarily by evapora- 
tion thus creating a saturated plume. The heat dissipation from the 
plume to the ambient, which is the ultimate heat sink, is described 
by mathematical models derived from principles of thermodynam- 
ics and atmospheric dispersion. Parametric analyses, including ef- 
fects of wind structure, topographical features and moisture con- 
tent in the plume are presented. 


REGULATIONS 


REFER ALSO TO CITATION(S) 9639, 10129, 10135, 10136, 
10141, 10142, 10145, 11076, 11078, 11082, 11129, 11130, 
11202, 11204, 11375, 11376 


11152 (CONF-741187—, pp 271-275) Indiana regulations 
now and the future. Williams, H. 1974. 

From 13. annual purdue air quality conference; Indi- 
anapolis, Indiana, United States of America (USA) (13 Nov 
1974). 

In Proceedings of the thirteenth annual Purdue air quality 
conference. 

An historical review of the Indiana air pollution control or- 
ganization and progress is presented with predictions for future 
programming. Most of the current regulations deal with com- 
bustion products. (PCS) 


11153 Development of an emission test procedure for a gasoline 
vapor control system. Westlin, P.R. (Environmental Protection 
Agency, Research Triangle Park, NC). pp 232-236 of In Energy 
for the environment. Rolinski, E.J. (ed.). Dayton, OH; American 
Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Test procedures in this paper address the determination of 
the mass emission rate rather than control efficiency. Two 
distinctly different technologies for vapor control at service sta- 
tions have been developed. The first, a displacement or balance 
system, routes gasoline vapors displaced during refueling from the 
vehicle fuel tank through a vapor hose to the underground supply 
tank. A special liquid-dispensing nozzle forms a seal at the nozzle- 
fillneck interface to prevent the displaced vapor from evaporating. 
The second type, vacuum-assisted system, uses a blower to 
produce a slight vacuum at the nozzle-fillneck interface. The 
vacuum minimizes leakage and forces vapors through a return line 
to a secondary processing device. Gasoline vapor control during 
underground tank filling is accomplished by transferring vapors 
from the underground tank to the delivery truck tank using either 
the displacement system or the vacuum-assisted system. (PCS) 


11154 Observing and evaluating source tests. De Wees, W.G. 
(Pedco-Environmental, Cincinnati). pp 242-249 of In Energy for 
the environment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. 
of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Helpful instructions are presented for persons given respon- 
sibility to observe and evaluate the ones | of both air-pollution 
sampling tests and techniques. The directions are applicable to 
—— from both regulating agencies and regulated industries. 
( ) 


11155 New directions in measurements. Sticksel, P.R. 
(Battelle’s Columbus Labs., OH). pp 250-256 of In Energy for the 
environment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. of 
Chemical Engineers (1975). 
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From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

The visible-emissions evaluation needs to become 
more sophisticated by respondin itively to constructive criti- 
cism and to the new information being generated. The visible-emis- 
sions inspector of the future will have to be more than a person 
who can a black and white opacity percentages. He must 
be knowledgeable about the operations of each facility he inspects 
so that he can identify the particular source of each visible emis- 
sion and the cause of any marked variation in opacity shade. 


11156 Particle resuspension in urban atmospheres. Harrison, 
P.R. (Meteorology Research Inc., Boulder, CO). pp 369-375 of In 
Energy for the environment. Rolinski, E.J. (ed.). Dayton, OH; 
American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

While formulating the control strategy for achieving the 
1975 Total Suspended Particulate Ambient Air Quality Standards 
of 75 yg/m*, it became evident that other emission mechanisms 
were in play than those used for the control of gaseous pollutants. 
Sensor siting was also shown to be a significant factor. Subsequent 
analysis showed that sensor height and location relative to local 
surfaces were important by factors of two. Average wind speeds, 
past rainfall, and seasons were also seen as related factors. Studies 
and analysis over the last three years have shown, in the city of 
Chicago: (1) The highest and lowest stations are different by about 
a factor of two. (2) Siting a sampler over a large area of grass can 
halve the particulate loading as compared to adjacent high activity 
areas. (3) Wind speeds in excess of 12 mph are efficient reflota- 
tion velocities. (4) Much of the material in urban areas is related 
to automobile activities, both direct emissions (tire dust and ex- 
hausts) as well as providing a wind field for resuspension. (5) The 
general trend follows rainfall patterns and agricultural activities. 
Many of the above observations lead to the conclusion that street 
washing and provisions for foliation of vacant land are desired and 
effective control strategies. 


11157 Ambient air quality standards: here we are, what do we 
do. Proceedings of a symposium held March 24—25, 1975, in St. 
Louis, Missouri. Moroz, W.J.; Wiedersum, G.C. (eds.). New York; 
American Society of Mechanical Engineers (1976). 270p. (CONF- 
750374—). $30.00. 

From 4. national symposium on ambient air quality stan- 
dards-here we are, what do we do; St. Louis, Missouri, United 
States of America (USA) (24 Mar 1975). 

The consensus from the meeting was that the air pollution 
control industry must solve the complex problems of long distance 
transport and atmospheric interactions before moving to a higher 
control plateau. Several papers dealt with economic aspects of 
control and its toll of premium fuel during energy shortages. There 
was general agreement that Clean Air Act amendments are needed 
promptly to prevent unworkable strategies, such as certain trans- 
portation policies, from discrediting the air pollution control indus- 
try. All thirteen papers are abstracted separately for ERDA Energy 
Research Abstracts (ERA); six of these are included in Energy Ab- 
stracts for Policy Analysis. (PCS) 


11158 Fine particulate standard: an assessment of the need and 
an attempt of its formulation. Husar, R.B. (Washington Univ., St. 
Louis). pp 1-32 of In Ambient air quality standards: here we are, 
what do we do. Moroz, W.J.; Wiedersum, G.C. (eds.). New York; 
American Society of Mechanical Engineers (1976). 

From 4. national symposium on ambient air quality stan- 
dards-here we are, what do we do; St. Louis, Missouri, United 
States of America (USA) (24 Mar 1975). 

See CONF-750374—. 

The present air quality standards for particulates are ex- 
pressed in terms of the total mass in y~g/m*. Future ambient stan- 
dards for particulates need to consider the size and chemical com- 
position of suspended matter. As a first step, fine particulate mass 
(mass below 2 to 5 yum) may be used as an index of visibility 
reduction and respirable aerosols. The paper summarizes the cur- 
rent understanding of the characteristics, sources and effects of 
fine particulates. The need for fine particulate air quality standard 
is assessed and an approach toward the formulation of such a stan- 


dard is presented from the point of view of an environmental en- 
gineer. 


11159 Coatings industry and oxidant. Murray, 
K.J. 33-43 of In Ambient air quality standards: here we are, 
what do we do. Moroz, W.J.; Wiedersum, G.C. (eds.). New York; 
American Society of Mechanical Engineers (1976). 

From 4. national symposium on ambient air quality stan- 
dards-here we are, what do we do; St. Louis, Missouri, United 
States of America (USA) (24 Mar 1975). 
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See CONF-750374—. 

In view of recent experiments in urban transport measure- 
ments, high natural oxidant backgrounds, questions about the mea- 
suring procedure, and unclear syne’ — relations with hydrocar- 
bon emissions, the author urges regu — encies to discontinue 
the photochemical control measures which have already been 
adopted. Prudence and good economic sense dictate more stable 
grounds for pollution regulations. (PCS) 


11160 Development of equipment to meet emission control 

schedules in the utility industry. Walker, A.B. 
(Research-Cottrell, Inc., Bound Brook, NJ). pp 59-85 of In Am- 
bient air quality standards: here we are, what do we do. Moroz, 
W.J.; Wiedersum, G.C. (eds.). New York; American Society of 
Mechanical Engineers (1976). 

From 4. national symposium on ambient air quality stan- 
dards-here we are, what do we do; St. Louis, Missouri, United 
States of America (USA) (24 Mar 1975). 

See CONF-750374—. 

A review of control equipment and techniques available to 
the public utilities shows that sulfur dioxide control is effective. 
Ninety percent removal efficiency has already been achieved. 
Problems have been mostly mechanical. New plant designs incor- 
porate multimodule designs applicable to full range of sizes and 
requirements for meeting federal regulations. Nitrogen oxide 
removal technology still centers on combustion modification which 
appears adequate for new installations but enforcement of those 
standards appears unlikely for some time. (PCS) 


11161 Capital costs of sulfur dioxide control systems for utility 
boilers. Ponder, T.G. Jr.; Yerino, L.V. (PEDCo Environmental 
Specialists, Inc., Cincinnati). pp 189-209 of In Ambient air quality 
standards: here we are, what do we do. Moroz, W.J.; Wiedersum, 
G.C. (eds.). New York; American Society of Mechanical En- 
gineers (1976). 

From 4. national symposium on ambient air quality stan- 
dards-here we are, what do we do; St. Louis, Missouri, United 
States of America (USA) (24 Mar 1975). 

See CONF-750374—. 

An overview of the studies of flue gas desulfurization 
systems, the costs of such systems, and the factors relating to the 
variability in costs is given. Tables and graphs present the informa- 
tion in condensed form. (PCS) 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 10140 


11162 (ORNL/TM—S5517) Ecological age an Page mo 
perspective. Classical and current 

literature. Van Voris, P. (Oak Ridge National Lab Te Pong (USA). 
Oct 1976. Contract W-7405-ENG-26;EPA-INA-IAG-05-0713. 40p. 
Dep. NTIS $4.00. 

The term ‘’stability,’’ in its ecological context, has been ap- 
plied to populations, communities, and, most recently, to 
ecosystems with such an array of meanings that it has almost 
become a panchreston. This review of selected literature points out 
the problems inherent in relying on either static measures (e.g., 
species diversity, connectivity, or energy balance) as a measure of 
complexity to arbitrarily rank the relative stabilities of ecosystems, 
or the dynamic approach of analyzing the mathematical stability md 
linear or nonlinear models. The research direction em 
that of develupment of new measures of ecosystem complexity 
based on ecosystem level characteristics (e.g., nutrient retention, 
or ecosystem metabolism) and relating these measures of complex- 
ity to an a priori defined ecosystem stability. 


11163 ee A ng Soil structure interaction calculations: 
a comparison of methods. Wight, L.; Zaslawsky, M. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 22 Jul 1976. 
Contract W-7405-ENG-48. 60p. Dep. NTIS $4.50. 

Two approaches for calculating soil structure interaction 
(SSI) are compared: finite element and lumped mass. Results in- 
dicate that the calculations with the lumped mass method are 
generally conservative compared to those obtained by the finite 
element method. They also suggest that a closer agreement 
between the two sets of calculations i is possible, depending on the 
use of fi soil springs and dashpots in the 
lumped mass calculations. There is a total lack of suitable 
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guidelines for implementing the lumped mass method of calculat- 
ing SSI, which leads to the conclusion that the finite element 
method is generally superior for calculative purposes. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 10947 


11164 (PB—251122) Soil moisture survey experiment at 
Phoenix, Arizona. Feimster, E.L.; Fritzsche, A.E.; Jupiter, C. (EG 
and G, Inc., Las Ve Nev. (USA)). Nov 1975. Contract NOAA- 
31-USC-686. 36p. (EGG—1183- 1674). NTIS $4.00 

An aerial survey employing the measurement of natural ter- 
restrial gamma radiation was carried out over farm lands east of 
Phoenix, Arizona, on March 18, 1975. The purpose of the survey 
was to determine soil moisture by detecting differences in the ter- 
restrial gamma flux attentuation as a function of soil moisture con- 
tent. The ave’ soil moisture value for the 16-mile survey 
line 1, derived from these aerial measurements was 21.56%. Mile- 
by-mile averages of the aerial data ranged from 16.6% to 32.2%. 
This survey was carried out in order to offer an independent 
method of validating soil moisture data derived from aerial 
microwave and infrared measurements performed by the National 
Aeronautics and Space Administration. (GRA) 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 9006, 10131, 11097, 11098, 
11106, 11107 


11165 (COO—2530-7) — of pollutant gases by soils. 
Progress report, December 1, 1975—November 30, 1976. Bremner, 
J.M. (lowa State Univ. of Science and Tech , Ames (USA)). 
Aug 1976. Contract E(11-1)-2530. 8p. Dep. NTT $3.50. 

Gas chromatographic studies showed that soils have a sub- 
stantial capacity for sorption of N,O and may represent an impor- 
tant natural sink for atmospheric N,O. Sorption of N,O by soils is 
a microbial process involving reduction of N,O to Ng. It is 
promoted by anaerobic conditions and by organic substances that 
promote growth of soil microorganisms. Nitrogen isotope dis- 
crimination during denitrification of nitrate in soils was found to 
be of sufficient magnitude to invalidate the use of N isotope-ratio 
analyses for assessment of the contributions of soil and fertilizer N 
to nitrate in surface and ground waters or to N,O in the at- 
mosphere. Studies with 24 soils selected to obtain a wide range in 
properties showed that the SO, sorption capacity of air-dry sam- 
ples was significantly correlated (1 percent level) with clay content 
and surface area (positive correlations) and with sand content 
(negative correlation), but not with pH or organic-matter content. 
The SO, sorption capacity of moist samples was significantly corre- 
lated with CaCO, equivalent (1 percent level) and with pH (5 per- 
cent level), but not with other soil properties studied. Most of the 
S taken up by soils exposed to SO, could be accounted for by 
analyses for sulfate S and sulfite S. 


11166 (COO—2727-4) Contamination of groundwater by 
heavy metals from the land disposal of fly ash. Technical progress 

June 1, 1976—August 31, 1976. Theis, T.L. (Notre Dame 
Univ., Ind. (USA). Dept. of Civil Engineering). 1 Oct 1976. Con- 
tract EY-76-S-02-2727. 44p. Dep. NTIS $4.00. 

A useful method of differentiating surface from total heavy 
metals associated with fly ash is selective extraction for those 
metal oxide sinks (Fe, Al, Mn) with which the heavy metals have 
become associated. This association is important in defining the 
release of the metals in aqueous environments. This desorption, as 
well as subsequent onto local soil matter is pH depen- 
dent, lower pH values favoring greater release or less adsorption in 
the system. Another aspect of trace metal chemistry is solubility, 
which generally decreases with increasing pH. In view of this pHi 

ndency, it would appear that the more critical case of poten- 
tial contamination of water resources is that of the acid fly ashes, 
i.e., those where iron oxide deposits control the pH of the system. 
The problem could be reduced by maintaining the ash in a neutral 
or alkaline environment, although at extremely high pH values 
(approximately 12) the desorbtive tendency of most metals in- 
creased slightly. Even at neutral pH values, soluble complexes may 
increase the concentration of a given metal in excess solubility, 
The average percentage of metals released for all fly ashes studied 
from their surface sinks at pH = 9 were cadmium—17 percent, 
lead—8 percent, chromium—6 percent, copper—! percent, and 
zinc less than | percent. Another important factor is the absolute 
amount of metal on the surface. For instance, even though copper 
is released very little at neutral pH's, surface concentrations up to 
200 ug/g of fly ash were found. 
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RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 9630, 10942, 11144, 11145, 
11146, 11192 


11167 (COO— 1156-85) **Pu contamination in snakes inhabit- 
ing the Rocky Flats Plant site. Geiger, R.A.; Winsor, T.F. 
(Colorado State Univ., Fort Collins (USA). Dept. of Radiology 
and Radiation Biology). 1975. Contract E(11-1)-1156. 1 
NTIS $3.50. ve 
For approximately four years studies have been under pe | 
at the Rocky Flats plant to determine contamination 
concentrations of Pu in the biota. Contamination of the R Rocky 
Flats environs has resulted from at least three incidents, a Sep- 
tember 1957 fire, a May 1969 fire, and leaking barrels containing 
utonium-laden cutting oil. The latter incident was considered by 
‘ar the major source of the plutonium contamination. Results are 
reported from a study conducted to determine whether snake tis- 
sues of the area contained detectable amounts of Pu and, if so, 
at what concentrations. Eastern yellow-bellied racers (Coluber 
constrictor flaviventris, bullsnakes (Pituophis melanoleucus sayi, 
and prairie rattlesnakes (Crotalus viridis viridis, were collected for 
™Pu bioassay of lung, liver, and bone tissues. Snakes were cap- 
tured using drift fences oe in funnel traps and by oppor- 
tunistic sampling. Results led to the conclusion that snakes are not 
an important organism in the redistribution of Pu. (CH) 


11168 (COO—3462-13) Fission- and study of 
biogeochemistry of plutonium and uranium in carbonates of Bikini 
and Enewetak atolls. report, January 1, 1976—December 
31, 1976. Levy, Y.; Miller, D.S.; Friedman, G.M. (Rensselaer 
Polytechnic Inst., Troy, N.Y. (USA). . of Geology). Sep 1976. 
Contract EY-76-S-02-3462. 32p. Dep. S $4.00. 

Alpha emitters have been detected with a resolution of a 
few tens of micrometers using a solid state track detector 
(cellulose nitrate) to map the activity in a coral sample from 
Bikini. Calibration methods used include: a Pu source of 0.15 wCi 
in conjunction with polycarbonate and CaCO, absorbers of dif- 
ferent thicknesses (2 to“30 micrometers), and a powdered coral 
sample which had been analyzed previously for alpha emitters by 
chemical methods in conjunction with an alpha spectrometer. 0.04 
mm* can be measured routinely; smaller concentrations can be 
determined but with a lower resolution. CaCO, of the coral Favites 
virens from Bikini lagoon was analyzed by placing the detector 
directly on the sample for thirty days. Sections and thin sections 
cut perpendicular to one another, but parallel to the direction of 
coral , give very different concentrations and distributions 
of al emitters. Maximum concentrations of 800 pCi/g were 
measured in a volume of 0.004 mm’ in void-filling cement 
separated from the coral and in an area in which coral skeleton 
and cement could not be distinguished. Areas of high alpha emitter 
concentrations coincide with areas of coral growth interruption 
where non coral material exists that is composed of a mixture of 
encrusting bryozoan like carbonate material and skeletal debris. 


11169 agg mag First observations of tritium in ground 
water outside chimneys of underground nuclear explosions, Yucca 
Flat, Nevada Test Site. Crow, N.B. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 20 May 1976. Contract W- 
7405-ENG-48. . Dep. NTIS $4.00. 

Abnormal Is of radionuclides had not been detected in 
ground water at the Nevada Test Site beyond the immediate vicini- 
ty of underground nuclear explosions until April 1974, when 
above-background tritium activity levels were detected in ground- 
water inflow from the tuff beneath Yucca Flat to an emplacement 
chamber being mined in hole U2aw in the east-central part of 
Area 2. No other radionuclides were detected in a sample of water 
from the chamber. In comparison with the amount of tritium esti- 
mated to be present in the ground water in nearby nuclear chim- 
neys, the activity level at U2aw is very low. To put the tritium ac- 
tivity levels at U2aw into proper Fceetty: tos the maximum tritium 
activity level observed was less than the maximum 
conidia connanuntios. yet 
from a 1974 until the e t chamber was ex- 
a> ber 1974, the tritium activity exceeded the MPC 
peed gr gpet on i Above-bac! ind tritium activity was also 


beneath the water table, believed to be the source of the tritium 
observed, is Commodore (U2am), located 465 m southeast of the 
emplacement chamber in U2aw. Commodore was detonated in 
rw 1967. In May 1975, tritium yabenesny May significantly hi 
than regional background. was in ground water from 
Ue2ar, 980 m south of the caeuudinent chamber in U2aw and 
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361 m from a second unde nuclear ‘yo Agile (U2v), 
also detonated below the water table, in February 1967. This 
paper describes these occurrences of tritium in the ground water. 
. — to account for the movement of tritium is postu- 


11170 In situ methods for specific radionuclides. 
A L.R. (Univ. of California, Livermore). Contract W- 
740: Tp 48. IEEE Trans. Nucl. Sci.; NS-23: No. 3, 1190- 
1196(Jun 1976). 

Field spectrometry methods utilizing high resolution detec- 
tors can be used to quantify the concentration of radionuclides in 
soil, and the resulting external exposure rate. Advantages of the 
method compared to soil sampling followed by laboratory analysis 
are greater speed of analysis, integration of inhomogeneities of 
radionuclide areal distribution, and the immediate availability of 
data to guide further field studies. A disadvantage is that the calcu- 
lation of results depends upon some knowledge or assumption 
about the distribution of radionuclides with depth in soil. The 
procedures necessary to calibrate and use a field spectrometer are 
discussed, and a practical guide is developed. Examples of uses of 
field spectrometry are the quantitation of complex mixtures of 
radionuclides in soil, the calculation of the resulting external 
gamma exposure rate apportioned by radionuclide, geochemical 
studies, preoperational and continuing studies at nuclear reactor 
sites, and the identification of short-lived, noble gas radionuclides 
in reactor plumes. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 11141, 11142, 11167, 11207 


11171 (ATDL—76/14 45-219) Photographic 
deciduous forest radiation lation veghess. Hutchison, B.A. vm og & 1976. 

In 1975 annual report. 

A model of forest radiation is proposed that assumes that 
solar radiation in the forest is composed of a spatially non-varying 
diffuse component upon which is superimposed a spatially varying 
direct beam component. Structural parameters required to drive 
this model are obtained from measurements made on hemispheri- 
cal forest canopy photographs. Predictions calculated using this 


model and measurement _ oach are compared to observed data 
c 


collected in the forest on 


pap (ATDL—76/14, pp 395-423) Beam enrichment of dif- 
in a deciduous forest. Hutchison, B.A.; Matt, D.R. 
19 


partly cloudy, and overcast days. 


in et annual report. 
ying a model developed by Reifsnyder et al. 
(1971/73) oo to solar radiation data collected in and above an East 
Tennessee deciduous forest, solar radiation budgets were approxi- 
mated for three forest levels within the winter leafless, spring 
leafless, summer fully leafed and autumnal fully leafed forest 
phenoseasons. 


11173 et , See —_ of aes 
and decontamination Hanford 


Rickard, W.H.; _ ates ELL. EL. (Battelle Pacific Northwest ee 
Richland, Wash. (USA)). Jun 1976. Contract E(45-1)-1830. 67p. 
Dep. NTIS $4.50. 

The Hanford environment and biota are described in rela- 
tion to decommissioning of obsolescent facilities contaminated 
with low-levels of radioactive materials. The aridity at Hanford 
limits both the productivity and diversity of biota. Both productivi- 
ty and diversity are increased when water is added, as for example 
on the margins of ponds. Certain plants, especially Salsola kali 
(Russian thistle or tumbleweed), are avid accumulators of minerals 
and will accumulate radioactive materials if their roots come into 
contact with contaminated soils. Data on concentration ratios (pCi 
per gDW of plant/pCi per gDW soil) are given for several native 
plants for long-lived radionuclides. Plants are generally more re- 
sistant than animals to ionizing radiation so that impacts of high- 
level radiation sources would be ex to occur primarily in the 
animals. Mammals and birds are discussed with information 
on where they are to be found on the Reservation and what role 
they may play in the long-term management of radioactive wastes. 
Food habits of animals are discussed and ts which are palata- 
ble to common herbivores are listed. Food chains leading to man 
are shown to be very limited, ry a soil-plant-mule deer-man 
path for terrestrial sites and a pond-waterfowl-man pathway for 
pond sites. Retention basins are ussed as an example of how an 
ecologically sound ceenaaemnieanes might be planned. 
Finally, burial of large volumes of low-level wastes can probably be 
done if barriers to biological invasion are provided. 


11174 ore Conversion of gaseous molecular tritium to 
tritiated water in biological systems. Murphy. CE. Jr.; Boni, A.L.; 
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Tucker, S.P. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. 
(USA). Savannah River Lab.). Jun 1976. Contract AT(07-2)-1. 
15p. Dep. NTIS $3.50. 

The exposure of field soils to molecular tritium under 
laboratory conditions showed that molecular tritium was converted 
to tritiated water within the soil column. Soil conditions which 
promoted active metabolism of soil microorganisms also increased 
the amount of tritium found as tritiated water. Soil sterilization 
greatly decreased the conversion of molecular tritium, while rein- 
noculation with soil microorganisms restored the conversion ability 
of the soil. On the basis of these results, we conclude that molecu- 
lar tritium is converted to tritiated water in soil through the 
metabolic action of soil microorganisms. A series of experiments 
was also carried out in which closed plant-soil systems were ex- 
posed to molecular tritium. Tritiated water was found in the soil 
and plant water after exposure. In some cases, the concentration of 
tritiated water in the plants was higher than the concentration in 
the soil. This observation suggests that there may be conversion of 
molecular tritium to tritiated water associated with the metabolism 
of the plants. 


11175 (ORO—3299-140) Effects of ionizing radiation upon 
natural populations and ecosystems. Final report. McCormick, J.F. 
(North Carolina Univ., Chapel Hill (USA)) 1976. Contract E(40- 
1)-3299. 458p. Dep. NTIS $12.00. 

Accomplishments throughout a 10-year period summarized 
include: a study of the effects of radiation from a y source on the 
ecology of the El Verde rain forest in Puerto Rico, with emphasis 
on the role of secondary succession in the recovery of forest 
ecosystems following irradiation; the effects of light and tempera- 
ture on gaseous exchange in trees using CO, as a tracer in Pal- 
courea; the nature of the sensitivity of pine trees to ionizing radia- 
tion and the possible synergistic effects of elevated ozone levels on 
radiosensitivity; the combined effects of radioactive and thermal 
effluents on plant communities of a swamp hardwood forest; and 
the development of a new conceptual approach to the evaluation 
of environmental quality, with emphasis on ecological perspectives 
in land use planning. (CH) 


11176 (ORO—5147-1) Multivariate Ornstein—Uhlenbeck 
process in studies of home range. Technical report No. 2. Dunn, 
J.E. (Arkansas Univ., Fayetteville (USA). Statistical Lab.). 15 Jul 
1976. Contract E(40-1)-5147. 52p. Dep. NTIS $4.50. 

In home range studies, the statistical analysis of radio 
telemetry data poses special problems due to lack of independence 
of successive observations along the sample path. Assuming, how- 
ever, that such data is generated by a continuous, stationary, Gaus- 
sian process possessing the Markov property, then a multivariate 
Ornstein-Uhlenbeck diffusion process is necessarily the source and 
is proposed here to be a workable model. Its characterization is 
given in terms of the typical descriptive properties of home range 
such as center of activity, homing tendency, and confidence re- 
gions. Invariance of the model with respect to the choice of an ob- 
servational coordinate system is established, while data for twin 
deer is used to illustrate the manner in which the model may be 
used for the study of territorial interaction. An approximate max- 
imum likelihood procedure is proposed for estimation purposes, 
with results being reported for deer, coyote, and bird tracking 
data. Estimates based on the coyote tracking data are used to illus- 
trate how the concept of statistical information may be utilized to 
examine various sampling strategies. 


11177 Transport of airborne effluents to man via the food 
chain. Vaughan, B.E.; Wildung, R.E.; Fuquay, J.J. (Battelle Pacific 
Northwest Labs., Richland, WA). pp 8.1-8.17 of In Controlling air- 
borne effluents from fuel cycle plants. Hinsdale, IL; American 
Nuclear Society (1976). 

From Meeting on controlling airborne effluents from fuel 
cycle plants; Sun Valley, Idaho, United States of America (USA) 
(5 Aug 1976). 

See CONF-760806—. 

Literature on environmental behavior of radioactive con- 
taminants is reviewed in the light of trace metal behavior and 
radioactivity uptake processes in green plants and the soil system. 
Attention is directed to **Pu, *°?“Pu, **'Am, *Cm, *’Np, ™Sr, 
21, and ®Tc. Experimental studies show that size of particulate 
matter plays a controlling role as to whether plants retain 
deposited materials; chemical form may be a secondary considera- 
tion. This factor is frequently discounted in present assessment 
models owing to use of data inappropriate to the low-level chronic 
release situation. For the latter situation, foliar uptake may be the 
dominant route of entry to green plants, with very efficient reten- 
tion. After foliar deposition, for example, the small particles are 
held tightly by leaves with 80 percent or higher long-term reten- 
tion. This is true for Pu and Sr and probably also true for Cs, Ce, 


Na, Cd, and Zn, ay particle size is not clearly characterized 


in the latter examples. Analysis of data on soil processes indicates 
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that a range of 10° for Pu CR’s would be expected. Higher CR’s 
for Pu are seen in the field, indicative of foliar uptake. Am has 
been less systematically studied. The higher CR values reported for 
Am are associated with chelated forms which maintain the solubili- 
ty of Am in the soil system, thus affecting the extent of root ab- 
sorption in plants. Cases are also discussed where the concept of 
CR may be questionable; e.g., Tc, which has a soil k/sub d/ of 
less than 4. When plant/soil CR’s (operational) exceed 0.4 and/or 
gastrointestinal absorption fractions exceed 107‘, the food chain 
pathway will be quantitatively more important than the inhalation 
pathway, for particles of respirable size range. 7 tables, 60 
references. (DLC) 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 9630 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 9102, 9103, 9104, 9105, 9106, 
10121, 10146, 10147, 10163, 10185, 10186, 10195, 10210, 
10211, 10214, 11167, 11173 


11178 (NVO— 1253-9) Water table and related maps for 
Nevada Test Site and Central Nevada Test Area. Fenske, P.R.; Car- 
nahan, C.L. (Nevada Univ., Reno (USA). Center for Water 
Resources Research). Apr 1976. Contract E(29-2)-1253. 132p. 
Dep. NTIS $6.00. 

Water table maps, water table gradient maps, and depth-to- 
water maps have been constructed for the Nevada Test Site and 
the Central Nevada Test Area by empirical simulation using a 
digital computer. Although the digital computer program has been 
developed specifically for the areas mapped, it is directly applica- 
ble to any hydrologic province where ground-water recharge areas 
occur between the discharge areas such as humid regions and the 
arid Great Basin of the Western United States. This report presents 
maps constructed during May 1975, a listing of the water level 
control points, and a brief description of the empirical mapping 
technique. 


11179 (PB—252176) Vegetative stabilization of mineral waste 
heaps. Final report. Donovan, R.P.; Felder, R.M.; Rogers, H.H. 
(Research Triangle Inst., Durham, N.C. (USA)). Apr 1976. Con- 
tract EPA-68-02-1325. 318p. NTIS $9.75. 

The report reviews the establishment of vegetative cover as 
a candidate method for reclaiming mineral ore waste heaps. It 
begins by describing the location and properties of spoils and 
tailings from mining and ore beneficiation, and briefly reviews 
present methods for controlling dust emissions from them. Most of 
the report develops fundamentals for establishing vegetative cover, 
and gives a detailed review of case histories of both successful and 
unsuccessful revegetation. The report also contains a catalog of in- 
dividual plant species. This mass of information can be used to 
provide general guidelines for establishing vegetative cover. (GRA) 


11180 Study of the effectiveness of backfilling in controlling 
mine drainage. Kirk, K.G. (Pennsylvania State Univ., University 
Park). pp 331-345 of In Pollution: engineering and scientific solu- 
oa. Barrekette, E.S. (ed.). New York; Plenum Publishing Corp. 
(1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

The effectiveness of contour backfilling in curbing acid 
mine drainage was investigated using variable of mine age, geolog- 
ic age of coal, and method of backfill (contoured, struck-off, and 
untouched). Computer program ANOVES was used for statistical 
computations. Results indicated contour and struck-off methods 
were effective for some coal seams. However, the study also 
showed that the acid content was due primarily to the chemical 
content of the overburden since some mines did not exceed the 
state standards without treatment while others produced acid in 
excess of the standards regardless of the degree of reclamation. 
The age of the mine showed no significant relation to acid produc- 
tion. Recommendations for future studies are given. (PCS) 
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11181 (COO—2164-15) Energy exchange within ecosystems. 
Fifth annual progress report, January 1—December 31, 
1976. Gates, D.M. (Michigan Univ., Ann Arbor (USA)). 21 Sep 
1976. Contract EY-76-S-02-2164. 21p. Dep. NTIS $3.50. 

During the past year we have studied the effect of pH and 
inorganic carbon concentration on the photosynthesis of Elodea 
densa. In the pH range of 6 to 9, there is a dramatic change in the 
response of photosynthesis to pH. At | mM inorganic carbon and 
below photosynthesis increases with decreasing pH as expected, 
but at 10 mM and above there is a peak. This peak is between pH 
7.5 and 8.0 when the inorganic carbon concentration is 10 to 20 
mM and shifts to lower pH’s with increasing temperature and 
decreasing inorganic carbon concentration. At a given temperature 
the calculated concentration of free CO, is the same at those car- 
bon levels studied. Calculations and experiments have indicated 
that the presence of lacunae is not a major source of error in our 
system under the conditions used. 


RADIOMETRIC TECHNIQUES 
REFER ALSO TO CITATION(S) 11190 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 8999, 9006, 9096, 9097, 9098, 
9099, 9100, 9101, 9402, 10131, 10133, 10137, 10866, 11091, 
11092, 11093, 11097, 11098, 11105, 11107, 11166 


11182 (AD-A—024191) Aquatic field surveys at Radford, Hol- 
ston, Volunteer, and Milan Army Ammunition Plants. Volume I. 
Radford. Final report. Huff, B.L.; Duckert, W.; Barding, P.; 
Wheeler, J.; Bogardus, R.B. (Wapora, Inc., Washington, D.C. 


(USA)). 11 Dec 1975. Contract DAMD17-74-C-4138. 161p. NTIS 
$6.75. 


See also Volume 2, AD-A024 192. 

Laboratory and field studies were conducted on September 
16-20, 1974 at the Radford Army Ammunition Plant (RAAP) to 
determine possible effects of munition manufacturing wastes on 
the aquatic life in the New River, Virginia. Macroinvertebrate 
diversity was reduced below the C-line Acid Neutralization Facility 
and Nitroglycerin Area No. | discharges and remained at a low 
level. Decreased macroinvertebrate community diversity was found 
at the stations on Stroubles Creek below the major solvent and 
thermal discharges as compared with an upstream reference sta- 
tion. The following parameters determined from laboratory 
analyses of water samples were apparently affected by RAAP 
operations: alkalinity, color, total dissolved solids, total organic 
= sulfates, nitrates, nitrites, and total kjeldahl nitrogen. 
(GRA) 


11183 (BNWL-SA—S5705) In-situ 
marine sediments by x-ray fluorescence techniques. Wogman, N.A.; 
Nielson, K.K. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). Sep 1976. Contract E(45-1)-1830. 8p. (CONF- 
760908—2). Dep. NTIS $3.50. 

From Ocean 76 symposium; Washington, District of Colum- 
bia, United States of America (USA) (13 Sep 1976). 

An energy-dispersive X-ray fluorescence analyzer has been 
applied to the in-situ elemental analysis of marine and freshwater 
sediments. This technique allows upwards of 20 elements to be 
quantitatively measured to the 10 ppM level at water depths to 
300 ft. The analyzer system consists of a solid cryogen-cooled 
Si(Li) X-ray detector with a 20-mil Be window, a 50-mCi Cd ex- 
citation source, and an analyzer/computer system for data storage 
and manipulation. Details of the detector system, the actual in-situ 
spectra, and the recorded data with respect to the detection of pol- 
lutants at existing environmental concentrations are discussed. The 
system response illustrates the usefulness of the technique for rapid 
environmental pollutant studies and mineral exploration of the 
marine sedimentary materials. 


11184 (EPA—600/2-76-151) Loading functions for assessment 
of water pollution from nonpoint sources. McElroy, A.D.; Chiu, 
S.Y.; Nebgen, J.W.; Aleti, A.; Bennett, F.W. (Midwest Research 
Inst., Kansas City, Mo. (USA)). May 1976. 465p. NTIS. 

Methods for evaluating the quantity of water lutants 
generated from nonpoint sources including agriculture, silviculture, 
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construction, mining, runoff from urban areas and rural roads, and 
terrestrial disposal are developed and compiled for use in water 
quality planning. The loading functions, plus in some instances 
emission values, permit calculation of nonpoint source pollutants 
from available data and information. Natural background was con- 
sidered to be a source and loading functions were presented to 
estimate natural or background loads of pollutants. Loading func- 
tions/values are presented for average conditions, i.e., annual 
average loads expressed as metric tons/hectare/year 
(tons/acre/year). Procedures for estimating seasonal or 30-day 
maximum and minimum loads are also presented. In addition, a 
wide variety of required data inputs to loading functions, and 
delineation of sources of additional information are included in the 
report. The report also presents an evaluation of limitations and 
constraints of various methodologies which will enable the user to 
employ the functions realistically. 


11185 (CAT-T—2608) Economics of restricting plant chro- 
mate emission. Cooper, M.H.; Netzer, W.D. (Goodyear Atomic 
Corp., Piketon, Ohio (USA)). 15 Sep 1976. Contract E(33-2)-1. 
35p. Dep. NTIS $4.00. 

An economic evaluation was made of various methods 
proposed to restrict the emission of chromate, a corrosion inhibi- 
tor, from the plant in the RCW blowdown stream. Comparisons of 
the pollution abatement methods were made on the bases of ap- 
plicable figures, such as installed equipment costs, annual chemical 
costs, present worths, total annual costs and operating costs. The 
principal parameters involved were blowdown flow rates (1000 
and 1500 gpm) and interest rates (7'/,, 10, and 12'/, percent). 
Plant power levels corresponding to the 1000 and 1500 gpm flow 
rates are 1690 and 2540 MW, respectively. 


11186 (PB—246267) A western regional energy development 
study: primary environmental impacts. executive summary. Final 
report. (Radian Corp., Austin, Tex. (USA)). | Aug 1975. Contract 
EQ4AC037. 60p. (RC—100-064-ES). NTIS $4.50. 

See also Appendices, PB-246 266. 

The report summarizes primary environmental impacts of 
38 energy resource development scenarios: the air and water emis- 
sions, solid waste, and land requirements of a plant or process. 
Projected ground level ambient concentrations of pollutants are 
compared with federal and state standards. Scenarios include all 
aspects of development, including extraction, conversion, and 
transportation to the point of end use. (GRA) 


11187 (RLO—2229-T1-30) Trace metal associations in sub- 
artic fjord environments. Progress report April 1974—March 1975. 
Burrell, D.C. (Alaska Univ., College (USA). Inst. of Marine 
Science). 1976. Contract AT(45-1)-2229, TA1. 125p. Dep. NTIS 
$5.50. 


Progress is reported on the following research projects: 
trace metal dynamics in estuaries of subarctic active fjords of 
southeast and south central Alaska; soluble chemical species of 
copper and lead in marine water; inorganic solid-liquid reactions 
across the fresh-marine water interface; and development of trace 
metal analysis techniques. The following reports on completed 
work are also presented: sedimentation in the Beaufort Sea; annual 
flushing of Resurrection Bay; texture, clay mineralogy, and chemis- 
try of bottom sediments, west Beaufort Sea; observations of deep 
water currents in subarctic fjord; suspended sediment dynamics at 
the head of Queen Inlet, Glacier Bay; and techniques for the deter- 
mination of soluble pollutant metals in seawater using carbon fila- 
ment atomization. (HLW) 


11188 (RLO—2229-T9-1) Effects of road construction on 
nearby lakes on Alaska’s north slope. Annual progress report, May 
1, 1975—January 31, 1976. Alexander, V.; Miller, M.C. (Alaska 
Univ., College (USA). Inst. of Marine Science). 1976. Contract 
E(45-1)-2229. 46p. Dep. NTIS $4.00. 

This research project aims at evaluating the effects of road 
construction in the arctic on lakes and ponds. The approach used 
is first of all to survey lakes and ponds along the new Trans-Alaska 
Pipeline road north of the Brooks Range to determine which may 
be impacted. Water bodies formed by the alteration of drainage 
patterns by the road bed are being monitored to observe the suc- 
cession (biological and chemical). The impact in terms of sediment 
addition from dust and particulate addition from automobile ex- 
haust is being studied by in situ monitoring and by bioassay experi- 
mentation. The relative effects of impact on waters on a latitudinal 
gradient is being evaluated, since we know that the chemical com- 
position of the lake waters chan significantly between the 
Brooks Range and Prudhoe Bay. C-14 primary production 
method is being used for the bioassay experiments. Long and 
short-term experiments are conducted. Nutrient levels in the pond 
and lake waters and water running off from the road bed are being 
determined using a Technicon Autoanalyzer II system. 
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11189 Removal of trace metals from wastewater by lime and 
ozonation. Netzer, A.; Bowers, A.; Norman, J.D. (McMaster Univ., 
Hamilton, Ont.). pp 380-386 of In Pollution: engineering and 
scientific solutions. Barrekette, E.S. (ed.). New York; Plenum 
Publishing Corp. (1973). 

From |. international meeting on pollution; Tel Aviv, Israel 
(12 Jun 1972). 

See CONF-720673—. 

Preliminary experiments with eleven metals (aluminium, 
cadmium, chromium, copper, iron, lead, manganese, mercury, 
nickel, silver and zinc) demonstrated that in the presence of ozone 
these metals precipitate in aqueous solutions as a result of forma- 
tion of insoluble hydroxides and oxides. However, for optimum 
removal by ozone, pH adjustments of the metal solutions were 
required. By using lime to adjust pH values to 7.0 to 9.0, 99% 
precipitation was obtained. Higher pH values were needed for zinc, 
cadmium, nickel and silver. (PCS) 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 9233, 9312, 9630, 11141, 
11142, 11144, 11169 


11190 (COO—3566-17) Distribution of some chemical ele- 
ments between dissolved and particulate in the ocean. 
Research period: August 1, 1975—July 31, 1976. (Woods Hole 
Oceanographic Institution, Mass. (USA)). 1976. Contract E(11-1)- 
3566. 176p. Dep. NTIS $7.50. 

Progress is reported on studies on the distributions of fallout 
2©Pb and ?!°Po in dissolved and particulate states in the Gulf of 
Maine and a transect of the equatorial North Atlantic Ocean. The 
ratio of ?!°Pb/?**Ra and ?'°Po/*"°Pb in seawater and suspended par- 
ticulate matter in samples collected from 10 stations in the tropical 
and eastern North Atlantic and two stations in the Pacific was also 
determined. (CH) 


11191 (EPA—520/S-76-005) Radionuclide accumulation in a 
reactor cooling lake. Shearin, R.L.; Lyon, R.J. (Eastern Environ- 
mental Radiation Facility, Montgomery, Ala. (USA)). Jul 1976. 
76p. Environmental Protection Agency, Washington, DC 

In the utilization of a cooling lake for a commercial power 
reactor, low-level quantities of liquid waste are released to the lake 
water. Due to the retention and recycling of water for condenser 
cooling purposes, concentrations of radionuclides can increase to 
levels which are directly measurable in the water. Such a site 
design is represented by the H. B. Robinson Unit 2 operated by 
the Carolina Power and Light Company at Hartsville, SC. For a 4- 
year period lake water and other lake components such as fish, 
aquatic vegetation, and benthic sediments were sampled and 
analyzed to determine if any long-term buildup occurred. Results 
indicated that the lake water concentrations followed general mix- 
ing equations and that turnover rates in the individual components 
of the lake were too short to quantitate with this study design. This 
indicates that concentrations of radionuclides in the lake would be 
primarily a function of parameters such as radioactivity released 
and lake flow for the previous year and essentially independent of 
earlier parameters. An estimate of annual external doses to an in- 
dividual utilizing the lake for recreation (i.e., swimming, boating, 
and fishing) would be about 5 microrem. 


11192 egg a ar ty Ecosystem models (a bibliography 
with abstracts). Report for 1964-Nov 1975. Harrison, E.A. 
(National Technical Information Service, Springfield, Va. (USA)). 
Nov 1975. 219p. NTIS $25.00. 

Supersedes NTIS/PS-75/088. 

The bibliography contains abstracts which cover marine 
biology, natural resources, wildlife, plants, water pollution, 
microorganisms, food chains, radioactive substances, limnology, 
and diseases as related to ecosystem models. Contains 214 ab- 
stracts (GRA) 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 11173, 11191, 11198, 11207 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 9630, 10131, 10133, 11365, 


11366, 11367 


ERA VOL. 2, NO. 5 


11193 (AD-A—021952) Heat dispersion in physical estuarine 
models. II. Experiments in the Delaware River model. 
Trawle, M.J. (Army Engineer Waterways Experiment Station, 
“uae (USA)). Feb 1976. 141p. (WES-RR-H—75-2-2). 
NTIS 

See also report dated Jun 1975, AD-A—012651. 

The report is the second of three to be published on the 
results of investigations of heat dispersion in physical estuarine 
models conducted in the Delaware River and Trinity Bay models 
for the Office, Chief of Engineers, U. S. Army. The results of this 
investigation indicate that the Delaware River physical model at 
the U. S. Army Engineer Waterways Experiment Station can be 
used effectively to predict the thermal plume characteristics from 
certain types of heated discharges into the Delaware Estuary. 
Specifically, the discharges investigated on the Delaware River are 
classified as low densimetric Froude number discharges, i.e. canals 
or low-exit-velocity pipe discharges. The near-field distortion effect 
is at a minimum in the model with this type of discharge. (GRA) 


11194 (PB—247090) Three-dimensional simulation of ther- 
mally-influenced hydrodynamic flows. Technical report. Spaggs, 
L.D.; Street, R.L. (Stanford Univ., Calif. (USA). Dept. of Civil En- 
gineering). Aug 1975. Contract DI-14-31-0001-3675. 339p. (CE- 
TR—190). NTIS $10.00. 

Revision of report dated January 1975, N75-26301. 

A study was undertaken to develop a three-dimensional nu- 
merical model for prediction of the temperature regime and energy 
transfers in bodies of water subjected to thermal loadings. The Na- 
vier-Stokes equations, a heat energy equation, a pressure equation 
and a continuity equation are non-dimensionalized using three 
characteristic length scales. Hence, all physical problems are 
treated numerically, and mathematically, inside a unit cube. The 
Boussinesq approximation is used for density variations. Sub-grid- 
scale turbulence simulation is used with an eddy viscosity hypothe- 
sis. The numerical model follows a Marker-and-Cell-style format in 
variable placement, etc., was coded in FORTRAN, and was imple- 
mented on IBM 360/168 and CDC/7600 computers. Many 
problems were successfully simulated, including laboratory tests 
with wind and in/out flows, and idealized lake forms. (GRA) 


11195 (PB—249890) Winter-regime thermal response of 
heated streams. Paily, P.P. (lowa Univ., lowa aan (USA). Dept. of 
Mechanics and Hydraulics). May 1974. 203p. NTIS $7.75. 

Thesis. 

The one-dimensional convection-diffusion equation was 
solved to predict the winter-time temperature distributions and 
lengths of ice-free reaches in natural streams subjected to artificial 
thermal inputs. It was shown that the surface heat exchange 
between water and atmosphere could be expressed, for most prac- 
tical purposes, as a linear function of the water temperature. The 
coefficients of the linearized heat loss model, applicable to labora- 
tory conditions, have been developed from experiments conducted 
at subzero air temperatures. For determining the heat loss coeffi- 
cients for field conditions, relations have been developed, describ- 
ing the coefficients in terms of the meteorological parameters. 
Using the linearized heat loss term, a closed-form solution of the 
governing equation was developed to describe the temperature dis- 
tributions under stable meteorological conditions and thermal 
discharge rates. For the general case with time-dependent climatic 
conditions and the thermal discharge rates, a numerical scheme 
was developed for the solution of the problem. (GRA) 


11196 Aerial measurement of cooling-water discharge tempera- 
tures at electric stations. Tourin, R.H. (New York State 
Energy Research and Development Authority, New York). pp 152- 
159 of In Energy for the environment. Rolinski, E.J. (ed.). Dayton, 
OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

New infrared techniques of measurement and data analysis 
for the aerial measurement of temperature distributions in water- 
ways are discussed briefly. Applications in monitoring cooling 
water discharge temperatures at electric generating stations in New 
York State are described. The thermal maps produced were 
— from the air without reference to surface measurements. 
(CH) 


11197 Triaxial temperature measurements of thermal plumes 
from mobile vessels. Parketsky, L.C. (Consolidated Edision Co. of 
New York, New York); Cataldo, J.C. pp 160-172 of In Energy for 
the environment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. 
of Chemical — (1975). 

From 3. national conference on ene and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 





MAR.15, 1977 


Three dimensional temperature information on the thermal 
plume of the Indian Point nuclear power plant was acquired by 
utilizing both mobile scanning techniques, whereby a boat towed a 
thermistor string in the Hudson River estuary, and profiling 
techniques, whereby vertical temperature profiles were obtained at 
selected horizontal locations. From field experience during a one- 
age it was found that both techniques are desirable. 

ms of scanning a oo in an est caused by al- 
teration in the plume shape by tidal changes are discussed. (CH) 


11198 Fish and invertebrates in a small trout stream 
thermal effluents. Williams, S.L. (Hudson-Lake rg Li i- 
cal Research Center, Inc., Schenectady, NY). pp 173-182 of In 
Energy for the environment. Rolinski, E.J. (ed.). Dayton, OH; 
American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 
See CONF-7509130—. 

For twenty years (1955 to 1975) an average of approxi- 
mately 1.5 cubic feet per second of heated effluent has been 
discharged to a small trout stream located in a wooded rural area 
of northeastern New York state. The heated effluent has resulted 
in temperature increases in the stream averaging 2°F in the 
summer and 4°F in the winter with maximum increases recorded of 
8°F in the summer and 10°F in the winter. The benthic inver- 
tebrate, fish, and attached algae populations have been recently 
examined upstream and downstream of the thermal discharge and 
are discussed, together with past fish surveys conducted by New 
York state. It is concluded from calculations of species diversity as 
well as past and present fish populations that the introduction of a 
megawatt of heat to the small trout stream over the 20-year period 
has had only a minor effect on the stream biota. 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 11173 


REGULATIONS 


11199 (EPA—440/1-76/015-a) Development document for best 

construction, and 

adverse 

environmental impact. Train, R.E.; Breidenbach, A.W.; Hall, E.P.; 

Barnes, D. (Environmental Protection Agency, Washington, D.C. 
(USA). Effiuent Guidelines Div.). Apr 1976. 263p. GPO $3.40. 

This document presents the findings of an extensive study of 

the available technology for the location, design construction and 

capacity of cooling water intake structures for minimizing adverse 

environmental impact, in compliance with and to implement Sec- 

tion 316(b) of the Federal Water Pollution Control Act Amend- 

ments of 1972. 


ENVIRONMENTAL-SOCIAL ASPECTS 
OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 11175 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 9669, 10148, 10188, 10267, 
11129, 11254 


11200 (CONF-761017—1) and applications of 
spatial data resources in energy and 

Olson, R.J.; Goff, F.G.; Olson, J.S. (Oak Ridge National Lab., 
Tenn. (USA)). 1976. Contract W-7405-Eng-26. 8p. Dep. NTIS 
$3.50. 

From Proceedings of the advancements in retrieval 
technology as related to information systems; Arlington, Virginia, 
United States of America (USA) (20 Oct 1976). 

Research in energy related assessment and planning at Oak 
Ridge National Laboratory involves investigating environmental 
themes at several levels requiring data at appropriate spatial and 
temporal scales. In the Environmental Sciences Division, a spatial 
data base is being developed for the Eastern United States at the 
county-subcounty unit level of resolution. The data base contains 
information on terrain, water resources, climate, land use, forest 
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iculture, wildlife resources, critical natural areas, 
tion and energy uses. A spatial hierarchy of metric, 
geodetic, and geopolitical scales as a framework to izing the 
data has been defined. Spatial units within a hierarchical level 
serve as building blocks that can be assembled or aggregated to 
satisfy analysis needs. Building blocks also allow accessing more 
detailed spatial data by using pointers to information not stored in 
the data base. Uses of the data base are related to the capability to 
cross-reference and integrate information in various subject sec- 
tors, utilizing spatial units and temporal periods commensurate 
with regional themes. An investigation + potential changes in 
vegetation patterns related to predicted temperature changes from 
increased atmospheric CO, is presented to illustrate an ongoing ap- 
plication of the data resources. Other themes include coal extrac- 
tion in A hia, | patterns, habitat and population 
dynamics of selected biological species, and energy facility siting. 


11201 (PB—250003) Energy development: the environmental 
tradeoffs. Volume 4. papers. and environment 
series. Levine, M.D.; Steele, R.V.; Yabroff, IW. (Stanford 
Research Inst., Menlo Park, Calif. (USA)). Oct 1975. Contract 
EPA-68-01-2469. 132p. NTIS $6.00. 

Background information directly relevant to the analysis of 
environmental tradeoffs among the different measures to increase 
U.S. energy supply is presented. Subject areas covered include: 
technological Overview; social impacts of energy development in a 
rural area: a case example of western coal development; water 
availability and consumption for energy; water pollution potential 
of energy conversion processes; and air pollution impacts of energy 
processes. (GRA) 


11202 Effect of EPA performance standards on fuel suppliers. 
Healy, T.G. (Peabody Coal Co., St. Louis). pp 87-100 of In Am- 
bient air quality standards: here we are, what do we do. Moroz, 
W.J.; Wiedersum, G.C. (eds.). New York; American Society of 
Mechanical Engineers (1976). 

From 4. national symposium on ambient air quality stan- 
dards-here we are, what do we do; St. Louis, Missouri, United 
States of America (USA) (24 Mar 1975). 

See CONF-750374—. 

The author feels that the Clean Air Act implementation has 
been counterproductive to our nation’s energy goals. He cites an 
example where electric utilities, in an effort to meet sulfur dioxide 
standards, have been blending high-sulfur residual oil available to 
them with low-sulfur oil and diesel fuel. Three years ago they used 
6000 barrels of this premium fuel per day; this year they are using 
in excess of 200,000 barrels per day. He feels the energy-shortage 
price the nation is paying for tomorrow's clean air is unacceptable 
now and will become intolerable in the future. The solution he of- 
fers is working to convince legislators that Clean Air implementa- 
tion must be accomplished in some other way. (PCS) 


resources, 
human 


ASSESSMENT OF ENERGY TECHNOLOGIES 
REFER ALSO TO CITATION(S) 10085, 11059 


11203 (ATDL—76/14, pp 17-24) Meteorological effects of 
energy dissipation at large power parks. Hanna, S.R.; Gifford, F.A. 
Sep 1976. 

In 1975 annual report. 

Large (10,000 to 50,000 MW) power parks are being stu- 
died as one means of satisfying the nation’s demand for energy. 
The dissipation of waste energy from these installations may result 
in significant meteorological effects. It is shown that the rate of at- 
mospheric dissipation of the waste energy from these power parks 
is ss equal to the —— dissipation of energy by 
geop phenomena such as thunderstorms, volcanoes, and 
large bushfires. Cumulus clouds and whirlwinds often result from 
these energy releases. There is a possibility that natural vorticity 
will be concentrated by large a parks. A theory of multiple 
plume rise is used to estimate the enhancement of plume rise from 
multiple cooling towers. Calculations of plume rise, ground level 
fog intensity, and drift deposition due to emissions from cooling 
towers at a hypothetical 40,000 MW nuclear power park are 
made. The plume rise from 50 towers is estimated to be more than 
110 percent of that from a single tower if the tower spacing is less 
than about 300 m. 


11204 (CONF-741187—, pp 20-29) Coal-energy and SO,. 
Healy, T. (Peabody Coal Co., St. Louis). 1974. 

From 13. annual purdue air quality conference; Indi- 

is, Indiana, United States of America (USA) (13 Nov 
1974). 

In Proceedings of the thirteenth annual Purdue air quality 
conference. 
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The author questions the validity of EPA land use and air 
quality regulations governing coal use and sulfur dioxide emissions 
in particular. Given the consensus that coal will be the energy life- 
saver of the world he maintains that EPA should institute a case- 
by-case study of individual power plants and set realistic air p msn 
standards with compliance and enforcement varying by the degree 
of energy needed. (PCS) 


11205 State of the art of particulate and SO, removal on coal- 
fired boilers. McIlvaine, R.W. (Mcllivaine Co., Northbrook, IL). pp 
257-261 of In Energy for the environment. Rolinski, E.J. (ed.). 
Dayton, OH; American Inst. of Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

The history and projections of purification of boiler exhaust 
emission are given. The economics of scrubbers vs. electrostatic 
precipitators for compliance with the Clean Air Act is discussed. 
Materials recovery processes for sulfur and sulfuric acid are cur- 
rently being explored. (PCS) 


ENVIRONMENTAL IMPACT STATEMENTS 


11206 (ERDA—1549( Vol.1)(Draft)) Portsmouth Gaseous Dif- 
fusion Plant expansion, Piketon, . Volume 1. Draft environmen- 
tal statement. (Energy Research and Development Administration, 
Washington, D.C. (USA)). Jun 1976. 776p. Office of NEPA Coor- 
dination, Washington, DC. 

Subject to authorizing legislation and funding, ERDA will 
proceed with steps for additional uranium enrichment capacity at 
the Portsmouth Gaseous Diffusion Plant near Piketon, Ohio. This 
environmental statement was prepared by ERDA to cover this ac- 
tion. The statement was prepared in accordance with the National 
Environmental Policy Act of 1969, and ERDA’s implementing 
regulations, 10 CFR Chapter III, Part 711. The statement describes 
the reasonably foreseeable environmental, social, economic and 
technological costs and benefits of the construction and operation 
of the expanded enrichment plant and its reasonably available al- 
ternatives and their anticipated effects. 


11207 (ERDA—1549(Vol.2)(Draft)) Portsmouth Gaseous Dif- 
fusion Plant expansion, Piketon, Ohio. Volume 2. Draft environmen- 
tal statement. (Energy Research and Development Administration, 
Washington, D.C. (USA)). Jun 1976. 487p. Office of NEPA Coor- 
dination, Washington, DC. 

The need for additional uranium enrichment facilities and 
the environmental impacts of the add-on gaseous diffusion plant 
proposed for the Portsmouth Gaseous Diffusion Plant are 
discussed. A detailed description of the proposed facilities is in- 
cluded and unavoidable adverse environmental effects, possible al- 
ternatives, and anticipated benefits from the proposed facilities are 
considered. The flora and fauna of the area are tabulated and 
possible effects of air and water pollution on aquatic and terrestrial 
ecosystems are postulated. The extent of anticipated noise impact 
on the vicinity and the anticipated extent of civic envolvement are 
discussed. (CH) 


11208 (REG/G—4.11(7.76)) Terrestrial environmental studies 
for nuclear power stations. (Nuclear Regulatory Commission, 
Washington, D.C. (USA). Office of Standards Development). Jul 
1976. 8p. NUREG. 

This regulatory guide provides technical information for the 
design and execution of terrestrial environmental studies for 
nuclear power stations. The information resulting from these stu- 
dies, as they relate to ecological aspects of site selection, assess- 
ment of terrestrial effects of station construction and operation, 
and formulation of related monitoring activities, may be ap- 
propriate for inclusion in the applicant’s environmental report. 
Although there is a need for a thorough evaluation of environmen- 
tal impacts, it is important that resources not be needlessly dis- 
sipated on programs of limited value. The need for accurate 
evaluation and timely review of the environmental report makes it 
essential to focus quickly on meaningful issues and to avoid ex- 
haustive analyses not directly related to station impacts. This guide 
recommends site selection assessments, resource management, 
source control, and control of effects as means for protecting the 
terrestrial ecology. The ase recommended for terrestrial sur- 
veys begins with broadly based land-use and biotic inventories and 
then focuses on a limited number of significant environmental is- 
sues. 


11209 (SAND—76-566) Guidelines for environmental impact 
Statements on noise (airblast). Reed, J.W. (Sandia Labs., Al- 
ar. N.Mex. (USA)). 1976. Contract E(29-1)-789. 7p. 
(CONF-760919—3). Dep. NTIS $3.50. 
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From 17. DOD explosives safety seminar; Denver, 
Colorado, United States of America (USA) (14 Sep 1976). 

Guidelines for preparing environmental impact statements 
on noise were recently assembled and submitted for agency 
reviews. Acousticians have made considerable progress in unifying 
their concepts for prediction, measurement, and assessment of in- 
jury and annoyance resulting from many kinds of continuous tone 
noises. There have also been numerous attempts to transform im- 
pulse type noise parameters into regular acoustic terms, particu- 
larly for evaluating explosion waves and sonic booms. For low 
overpressures from explosions, well below the eardrum injury 
threshold of 35kPa (5 psi), environmental concern is primarily 
with minor damage thresholds, rather than annoyance from single 
events or events widely spaced in time. Low frequency com- 
ponents cannot be ignored in this context, so a compromise has 
been reached in the guidelines. Blast wave analyses, rather than 
acoustic analyses, will be made when sound pressure levels above 
140dB (200Pa, 0.03 psi overpressures) are expected. A conserva- 
tive evaluation, relating an explosion yield limit to exposed popula- 
tion and distance, has been developed to allow simple decision- 
making, regarding the analysis system to be used. This paper 
describes the derivation of this yield-limit relationship. 


BIOMEDICAL SCIENCES, BASIC 
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11210 Nonlinear interactions underlying visual orientation 
behavior of the fly. Poggio, T.; Reichardt, W. (Max-Planck-Inst. 
fuer Biologische Kybernetik, Tuebingen, Ger.). pp 635-645 of In 
Cold Spring Harbor symposia on quantitative biology. Volume XL. 
The synapse. Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
(1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Experimental evidence and theoretical considerations, as 
summarized above, suggest that the visual orientation and tracking 
behavior of the fly can be quantitatively predicted from the cor- 
responding ‘‘open-loop’’ reactions by a phenomenological theory. 
The part of the visual system responsible for these reactions can be 
described by a parallel organized network with many inputs 
(receptors) interacting in a nonlinear way. (Linear transductions 
are also present, but they do not play a role in the mainly time- 
averaged reactions described here.) Three types of nonlinear func- 
tional interactions are required for the explanation of the 
behavioral responses. One of them underlies the direction-sensitive 
optomotor response, related to the speed-dependent term ropsi in 
thehe phenomenological equation. The other two are responsible 
for the direction-insensitive response, which mediates the 
"attractiveness’’ of a pattern and appears in the phenomenological 
equation as the position-dependent response D(psi). Second-order 
(antisymmetric) cross-interactions between pairs of receptors com- 
pose the part of the network responsible for the direction-sensitive 
respc the mo t-(speed-) dependent evaluation. The 
two-dimensional topology of these mechanisms has only partially 
been unravelled so far. These interactions are present in both the 
upper ard lower parts of the eye and seem to be rather homogene- 
ously distributed. 
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REFER ALSO TO CITATION(S) 10634, 11277, 11279, 11285, 
11287, 11288, 11289, 11290, 11291, 11293, 11310, 11318 


11211 (COO— 2084-19) Studies with infections fragments of 

DNA. Final report, January 1, 1970—June 30, 1976. 
Schachtele, C.F. (Minnesota Univ., Minneapolis (USA)). Aug 
1976. Contract E(11-1)-2084. 23p. Dep. NTIS $3.50. 

The minute, virulent and structurally intricate Bacillus sub- 
tilis bacteriophage phi 29 was utilized to study in vivo viral 
development. Purified strands of phi 29 DNA were used to analyze 
transcription of the viral genome. Early mRNA hybridizes to the 
light DNA strand which controls DNA replication and other early 
functions. Late mRNA hybridizes to the heavy DNA strand which 
codes for phage structural proteins. The temporal sequence of 
specific viral protein synthesis was analyzed by gel electrophoresis 
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and was shown to directly correlate with the RNA transcription 
pattern. The genes carried by phi 29 have been marked with ts and 
sus mutations and mapped by appropriate crosses yielding a linear 
map of 17 cistrons. F ents of the phi 29 DNA were shown to 
retain their a activity and marker rescue studies indicated 
that gene transfer could be performed with pieces having a 
molecular weight of less than | million daltons. Mutant infection 
under nonpermissive conditions and the analysis of precursor 
structures has allowed the formation of a tentative morphogenetic 
pathway leading to the formation of infectious particles. Work with 
hi 29 has established this virus as an advanta s model system 
or studying a variety of problems in molecular biol and ap- 
proximately a dozen laboratories in the country and abroad are 
working with this phage. 


11212 (COO—3040-5) Design, construction, and application of 
XRF systems for analysis of trace elements in clinical, biological, 
and environmental sam Progress report, August 1, 1975—June 
30, 1976. Laurer, G.R.; Kneip, T.J. (New York Univ., N.Y. 
(USA). Medical Center). 30 Jun 1976. Contract E(11-1)-3040. 
4ip. Dep. NTIS $4.00. 

A separation technique has been developed allowing 
preparation of fixed volumes of rbc’s and plasma. Replicate sam- 
pling shows rbc and plasma specimen weights of 43 +- 1.4 mg and 
36 +- 1.9 mg, eliminating large background variation due to weight 
differences of whole blood specimens. An improved specimen 
geometry has significantly increased the signal to background ratio 
for low Z elements and with the separation technique, allows quan- 
titative determination with good precision, of changes in the levels 
of Cl, K, Ca, Fe, Cu, Zn and Br, and in the intra/extra cellular 
ratios of these elements. Pb is detectable at ‘’normal’’ levels (20 
ug percent), depending on hematocrit with a one-minute count 
using 3 sigma confidence. Measurements of primate blood indicate 
a possible rise in bromine level with pregnancy in baboons. In 
preparation for use in proton-accelerator room, a wheel-based, 
rack-mount has been constructed which allows transportation of 
the XRF system for on-site and off-site analyses. (auth) 


11213 (COO—3326-48) Proton translocation in chloroplasts 
and its relationship to electron t between the photosystems. 
Fowler, C.F. (Martin Marietta Labs., Baltimore, Md. (USA)). Aug 


1976. Contract E(11-1)-3326. 27p. Dep. NTIS $4.00. 

Using dark adapted isolated spinach chloroplasts and 
sequences of brief saturating flashes the correlation of the uptake 
and release of protons with electron transport from Photosystem II 
to Photosystem I were studied. Flash induced proton uptake shows 
a weak, damped binary oscillation, with maxima occurring after 
the 2nd, 4th, etc., flashes. The damping factor is comparable to 
that observed in the O, flash yield oscillation and therefore ex- 
plained by misses in Photosystem II. Flash induced proton release 
inside the chloroplast membrane shows a strong damped binary 
oscillation with maximum release occurring also after the 2nd, 4th, 
etc. flashes. This phenomenon is correlated with the earlier re- 
ported binary oscillations of electron transport and shows that both 
electrons and protons are transported in pairs between the 
photosystems. In two sequential flashes 4H* from the outside of 
the thylakoid and 2e~ from water are accumulated at a binding site 
B. Subsequently, the two electrons are transferred to non- 
protonated acceptors in Photosystem I (probably plastocyanin and 
cytochrome f) and the 4H* are released inside the thylakoid. It is 
concluded that a primary proton transporting site and/or energy 
conserving step located between the photosystems is being ob- 
served. 


11214 (LA-UR—76-1868) Use of picosecond lasers for study- 

Campillo, A.J.; Shapiro, S.L. (Los Alamos 
Scientific Lab., N.Mex. (USA)). 1976. Contract W-7405-Eng-36. 
20p. (CONF-760832—9). Dep. NTIS $3.50. 

From 20. annual SPIE technical symposium; San Diego, 
California, United States of America (USA) (23 Aug 1976). 

The recent application of picosecond laser techniques to the 
study of photosynthesis is reviewed. Two techniques are 
emphasized In the first a streak camera is used in conjunction 
with a mode locked laser to determine the exciton migration time 
to the photosynthetic reaction center. In the second a novel non- 
linear optical technique is described which enables certain deduc- 
tions to be made about the topology of the photosynthetic unit. 
Bacteria and higher plant data are presented. 


11215 (ORNL-tr—4164) Studies on LDH RNase 

and RNase inhibitor activities in including 

[ope and cancer tissues. Lee, K.Y.; Park, S.C. Translated by 

.Y. Lee from Soul Uitae Chapchi; 15: No. 3, 224-234(Sep 1974). 
13p. << NTIS $3.50. 

i LDH isoenzyme and RNase activities of hepatic or 

reatic and muscle tissues were studied. The animals ex- 

amined are | species of echinoderm, 7 species of molluscs, 2 spe- 


BIOMEDICAL SCIENCES, BASIC STUDIES 1161 


cies of arth s, | species of chordate, and 6 species of ver- 
tebrate. The LDH isoenzymes and RNase activities were also ex- 
amined in the parasites such as ascaris and liver flukes along with 
their host tissues with reference to host-parasite relationships; and 
the same approach was conducted with stomach and cervical can- 
cers, comparing to control tissues. The total activities of LDH 
from the hepatopancreatic and muscle tissues of molluscs were ex- 
tremely low and the electrophoretic patterns of LDH isoenzymes 
were quite different from those of the equivalent tissues of mam- 
mals. The electrophoretic separation of LDH isoenzymes in fishes, 
was not clear with heavy tailing, as compared to that of mam- 
malian tissues. The RNase activity patterns of hepatopancreas and 
muscle of molluscs were quite different from those of equivalent 
tissues of mammals. The LDH isoenzymes in bovine liver fluke 
were electrophoretically separated into clear-cut 5 bands, in con- 
trast with lower animals, evidencing a close host-parasite relation- 
ship. The specific activity of LDH in liver fluke, however, was very 
low, as other lower animals. The LDH isoenzymes in muscle of 
swine ascaris was clearly fractionated into 3 bands on elec- 
trophoresis, unlike lower animals. The total RNase activity of liver 
fluke was much lower than that of host liver, but the RNase inhibi- 
tor activity was similar to that of host tissue, and the activities of 
total RNase and RNase inhibitor in muscle of ascaris were low. 
The total activities of LDH and RNase inhibitor activities were 
higher in stomach and cervical cancer tissues than in normal con- 
trol tissues, and the electrophoretic patterns of LDH isoenzymes of 
these cancer tissues were slightly different from those of the con- 
trols. 


11216 (LA-tr—75-36) Measurement of duration of 

fluorescence of chlorphyll in a pulsed fluorometer with excitation 

from a laser with synchronization of the modes. Pashchenko, V.Z.; 
Rubin, A.B.; Rubin, L.B. Translated by H.J. Dahlby from Kvan- 
tovaya Elektron. (Moscow); 2: 1336-1340(1975). 10p. Dep. NTIS 
3.50. 


Recently it has been considered as established that the 
specific of the process of photosynthesis of plants is determined by 
the nature of the primary photophysical stages of the deactivation 
of chlorophyll pigment in the reaction center of chloroplasts. The 
use of phase fluorometry to solve this question permitted establish- 
ing that the duration tau and the quantum yield of fluorescence of 
chlorophyll phi in leaves are 0.2 to 0.5 ns and 0.03, respectively. 
Such a reduction in the lifetime and quantum yield in comparison 
with these values for fluorescence of chlorophyll in a solution (tau, 
= 5.0 ns, phi = 0.32) is explained by the effective quenching of 
fluorescence of chlorophyll. Recent tests — picosecond laser 
excitation showed that in the kinetics of quenching of chlorophyll 
fluorescence in vivo two components of fluorescence are present, 
which by the authors were associated with the fluorescence of 
photosystem I (PSI) and photosystem II (PSII). 


11217 Crystal and molecular structure of organophosphorus in- 
secticides. III. Azin yl. Rohrbaugh, W.J.; Meyers, E.K.; 
Jacobson, R.A. (Ames Lab., IA). J. Agric. Food Chem.; 24: No. 4, 
713-717( 1976). 

The crystal and molecular structure of azinphos-methyl 
(O,0-dimethyl S-(4-oxo- 1 ,2,3-benzotriazin-3-yl methyl 
phosphorodithioate), C,oH,2:N,;O0,PS,, has been determined by 
three-dimensional x-ray analysis. The compound crystallizes in the 
monoclinic e group P2,/c with a = 12.084 +- 0.007, b = 
15.190 +- 0.008. c = 7.856 + 0.003 A, and B = 98.39 + 0.03° 
with Z = 4. Graphite-monochromated Mo Ka radiation (lambda = 
0.70954 A) was used for measurement of diffraction data at 10°C. 
The structure was solved via direct methods and refined by a full- 
matrix least-squares procedure to a final discrepancy index of R = 
0.080. The rus-(carbonyl carbon) distance corresponding 
to the anionic-esteratic site separation of acetylcholinesterase is 
4.83 (2) A for azinphos-methyl in the solid state. No appreciable 
intramolecular interactions which might limit the accommodation 
of a large range of anionic-esteratic separations were observed. 


11218 Protein of the gap junction. Duguid, J.R.; 
Revel, J.P. (California Inst. of Tech., Pasadena). pp 45-47 of In 
Cold Spring Harbor symposia on quantitative biology. Volume XL. 
The synapse. Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
(1976). 

From 40. Cold Spring Harbor symposium-the s ; Cold 
— Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

It is shown that connexin A and B are likely the products of 

degradation that takes place during the isolation of the 

and data are given on the structure and organization of 

components. Gap junctions were isolated from mouse 

and the purity of the preparations was checked by electron 

microscopy and by negative staining. Interrelationships of gap 
junction proteins are discussed. 
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that stimulates trans- 


11219 bungarotoxin, a phospholi 
mitter ¢ Oberg. S.G.; Strong, P.N.; Wagner, 


release. Kelly, R.B.; 


G.M. (Univ. of California, San Francisco). pp 117-125 of In Cold 
Spring Harbor symposia on quantitative biology. Volume XL. The 
a Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
(1976) 


From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Although electrophysiological measurements have provided 
a detailed, quantitative description of the release of neurotrans- 
mitter from nerve terminals, the molecular basis of the release 
process is unknown. Some information on the mechanism of neu- 
rotransmitter release has been obtained by perturbing that process 
with compounds of known biochemical function, such as cardiac 
glycosides or mitochondrial uncouplers. Another class of agents 
that disrupt transmitter release is the presynaptic neurotoxins, 
which thus provide a potential tool for further elucidation of the 
molecular mechanisms involved. We have studied the biochemical 
properties of B-bungarotoxin, a presynaptic neurotoxin from the 
venom of the snake Bungarus multicinctus, as well as the 
physiological changes it produces in neuromuscular transmission. 
The data show that §-bungarotoxin is a calcium-dependent 
phospholipase, A,, which, in the presence of extracellular calcium, 
causes an initial enhancement of spontaneous, evoked and delayed 
release before transmission fails. Since B-bungarotoxin, a basic 
protein, is unlikely to cross plasma membranes, we propose that 
exposure of the presynaptic terminal to B-bungarotoxin enhances 
the probability of fusion of vesicles of transmitter with the 
presynaptic membrane. Since the toxin can only modify synaptic 
transmission under conditions in which the phospholipase is active, 
we suggest that phospholipase activity may be involved in this 
process. 


11220 Substance P and exc transmitter of primary sen- 
sory neurons. Otsuka, M.; Konishi, S. (Tokyo Medical and Dental 
Univ.). pp 135-143 of In Cold Spring Harbor symposia on quan- 
titative biology. Volume XL. The synapse. Cold Spring Harbor, 
NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
on Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

The following topics are discussed: a search for sensory 
transmitter; isolated spinal cord of newborn rat; action of sub- 
stance P on the motor neurons; effect of substance P on 
monosynaptic and polysynaptic reflexes; antagonist of substance P; 
analogs of substance P; interaction between substance P and L-glu- 
tomate; and peptide as a neurotransmitter. (HLW) 


11221 Electrogenic effects of neutral amino acids on neurons of 
Aplysia californica. Kehoe, J. (Ecole Normale Superieure, Paris). 
pp 145-155 of In Cold Spring Harbor symposia on quantitative 
biology. Volume XL. The synapse. Cold Spring Harbor, NY; Cold 
Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Amino acids are commonly assayed in the search for new 
transmitter candidates. When, in this perspective, a variety of com- 
mon amino acids were tested on neurons of the pleural ganglion of 
Aplysia californica, it was noted that monoamino monocarboxylic 
(so-called neutral) amino acids cause electrogenic effects that are 
not typical of responses to substances known to serve a transmitter 
function. This paper describes the response of Aplysia neutrons to 
neutral amino acids, compares it to responses elicited by 
established transmitters, and discusses the possibility that the elec- 
trogenic effect caused by neutral amino acids reflects a sodium- 
coupled uptake of these amino acids in the Aplysia neurons. 


11222 Cyclic nucleotides, protein phosphorylation and synaptic 
function. Beam, K.G.; Greengard, P. (Yale Univ., New Haven, 
CT). pp 157-168 of In Cold Spring Harbor symposia on quantita- 
tive biology. Volume XL. The synapse. Cold Spring Harbor, NY; 
Cold Spring Harbor Lab. (1976). 

trom 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975 


). 

See CONF-7506133—. 

The following topics are discussed: hypothesis of cyclic 
nucleotide mediation of certain postsynaptic potentials; cyclic 
nucleotides and the genesis of postsynaptic potentials; protein 
phosphorylation and the genesis of postsynaptic potentials; en- 
——— cyclic creaming hosphorylation of microtubules; 

neurotransmitter synthesis. (HLW) 
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11223 Numtber of acetylcholine molecules in a quantum and the 
interaction between quanta at the subsynaptic membrane of the 
skeletal neuromuscular . Hartzell, H.C.; Kuffler, S.W.; 
Yoshikami, D. (Harvard Medical School, Boston). pp 175-186 of 
In Cold Spring Harbor symposia on quantitative biology. Volume 
XL. The synapse. Cold Spring Harbor, NY; Cold Spring Harbor 
Lab. (1976). 

From 40. Cold Spring Harbor symposium-the rm oy Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Postsynaptic responses to acetylcholine released from nerve 
terminals and trom iontophoretic micropipettes were investigated 
in skeletal twitchmuscle fibers of the snake. The preparation con- 
sists of thin sheets of muscle fibers in which details of the end 
plate, including the outlines of individual synaptic boutons, are 
clearly seen in the living state. After treatment with collagenase, 
the motor nerve and its terminal boutons can be removed to ex- 
pose the intact subsynaptic membrane to direct application of ACh 
by iontophoretic pipettes. The number of ACh molecules in a 
quantum was estimated to be fewer than 10,000. This was done by 
developing a sensitive bioassay to measure the output of ACh from 
iontophoretic pipettes needed to produce synaptic responses close- 
ly resembling nerve-released miniature postsynaptic potentials. 
Postsynaptic receptors are not saturated by the ACh in a quantum, 
since the peak of the quantal response adds linearly to the 
response produced by an appropriate background concentration of 
ACh from a pipette. It is suggested that postsynaptic potentiation 
between quanta may play a role in signaling at synapses which 
have nonlinear dose-response characteristics and where transmitter 
is not so rapidly inactivated as at the neuromuscular synapse. 


11224 Characterization of Torpedo californica acetylcholine 
receptor: its subunit com and ligand-binding properties. 
Raftery, M.A.; Vandlen, R.L.; Reed, K.L.; Lee, T. (California Inst. 
of Tech., Pasadena). pp 193-202 of In Cold Spring Harbor sympo- 
sia on quantitative biology. Volume XL. The synapse. Cold Spring 
Harbor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Some topics discussed are as follows: preparation and 
characterization of purified acetylcholine receptor; ligand-binding 
to T. californica ACh R; direct ligand binding; separate sites or 
negative cooperativity; and ligand-binding and _ receptor 
mechanism. (HLW) 


11225 Some structural properties of the cholinergic receptor 
protein in its membrane environment relevant to its function as a 

receptor. Changeux, J.P.; Benedetti, L.; Bourgeois, 
J.P.; Brisson, A.; Cartaud, J.; Devaux, P.; Gruenhagen, H.; 
Moreau, M.; Popot, J.L.; Sobel, A.; Weber, M. (Univ., Paris). pp 
211-230 of In Cold Spring Harbor symposia on quantitative biolo- 
gy. Volume XL. The synapse. Cold Spring Harbor, NY; Cold 
Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Topics discussed are as follows: characteristic structural 
properties of purified Electrophorus electricus receptor protein; 
structural organization of receptor protein in subsynaptic mem- 
brane; multiple states of affinity of the receptor protein; permea- 
bility response of Torpedo marmorata electroplaque and receptor- 
rich microsacs to cholinergic agonists; regulation of affinity states 
of membrane-bound receptor by cholinergic ligands; structural 
transitions of the membrane-bound receptor protein; explorations 
of the hydrophobic environment of the membrane-bound receptor; 
and pharmacological activation and desensitization of receptor 
protein during synaptic transmission. (HLW) 


11226 Interaction between cobra a-neurotoxin and the 
acetylcholine receptor. Maclicke, A.; Reich, E. (Rockefeller Univ., 
New York). pp 231-235 of In Cold Spring Harbor symposia on 
quantitative biology. Volume XL. The synapse. Cold se ma Har- 
bor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the s ; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 


1975). 

See CONF-7506133—. 

A sum is presented of experimental methods and 
results on the interaction of a-neurotoxin with the acetylcholine 
receptor. The data are discussed with regard to toxin-binding at 
low and high degrees of receptor saturation, distribution and 
topography of ligand-binding on the receptor, conformational 
transitions that accompany ligand-binding, and general properties 
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of : 7h complexes associated with multipoint attachments. 
(HLW) 


11227 Biochemical and 
in . J.P.; Berg, 


receptors in normal . 
D.K.; Hall, Z.W. (Harvard Medical School, Boston). pp 253-262 of 
In Cold Spring Harbor symposia on quantitative biology. Volume 
XL. The synapse. Cold Spring Harbor, NY; Cold Spring Harbor 
Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
S ring Harbor, New York, United States of America (USA) (3 Jun 
1 ). 

See CONF-7506133—. 

Experiments show that the receptors found at the end plates 
of mammalian skeletal muscle and those that occur in extrajunc- 
tional membrane during development and after denervation are 
closely related, but distinct, molecules. The two types of receptor 
have subtle differences in their interactions with li: and also 
have different isoelectric points. It is-unlikely that these differences 
are caused by the nonspecific binding of small molecules, such as 
phospholipids, because of the high salt and detergent concentra- 
tions used in receptor purification. Rather, results suggest that the 
two receptors are structurally different. The two receptors could 
be the products of different genes; an attractive alternative is that 
they are related by a simple covalent modification, such as a 
phosphorylation or glycosylation. The functional importance of the 
difference between junctional and extrajunctional receptors is un- 
clear. One possibility that has occurred to us is that extrajunctional 
—- May serve as precursors for junctional receptors during 
the formation of new synapses in developing muscle fibers and in 
adult denervated fibers. Chemical conversion of extrajunctional to 
junctional receptors could be locally mediated by the nerve. Ac- 
cording to this scheme, denervated and developing muscle fibers 
would require large numbers of extrajunctional ACh receptors in 
order to be able to form synapses, whereas their presence in nor- 
mal adult muscle would be unnecessary. 


11228 Persistence of junctional acetylcholine receptors follow- 
ing denervation. Frank, E.; Gautvik, K.; Sommerschild, H. (Univ. 
of Oslo). pp 275-281 of In Cold Spring Harbor symposia on quan- 
titative biology. Vokume XL. The synapse. Cold Spring Harbor, 
NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the s ; Cold 
Spring Harbor, New York, United States of America (Us ) (3 Jun 
1975). 

See CONF-7506133—. 

The relative number of acetylcholine receptors at normal 
and denervated end plates in rat soleus muscles was studied using 
the binding of '*I-a-bungarotoxin as a quantitative assay. After 
short-term denervation (up to 2.4 weeks), the extrajunctional bind- 
ing increased, but there was no change in specific binding to the 
motor end plate. Denervation for longer periods (up to 7 weeks) 
reduced binding sites at the end plate by as much as 60 to 70 per- 
cent. Direct electrical stimulation of these muscles for the entire 

tiod of denervation did not prevent the slow loss of junctional 

inding sites, even though it was adequate to abolish the increase 
in extrajunctional binding. Cross-innervation by a — nerve at 
a site distant from the original end plates was more effective than 
stimulation in preserving the old end plates; in cross-innervated 
muscles, many denervated end plates continued to bind normal 
amounts of toxin for over 4 months. In comparison with the rapid 
rate of appearance or disappearance of extrajunctional ACh recep- 
tors, however, the number of junctional receptors at all denervated 
end plates was quite stable, suggesting that the persistence of these 
receptors is not immediately dependent on the presence of a motor 
nerve terminal. 


synapses in — cord- 
muscle cultures and identification of relative peaks of ACh sensitivi- 
at sites of transmitter release. Fischbach, G.D.; Berg, D.K.; 
‘ohen, S.A.; Frank, E. (Harvard Medical School, Boston). a 
357 of In Cold Spring Harbor symposia on quantitative biology. 
Volume XL. The synapse. Cold Spring Harbor, NY; Cold Spring 
Harbor Lab. (1976). 
From 40. Cold — Harbor symposium-the s ; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 


See CONF-7506133—. 

Studies were conducted on the formation of nerve-muscle 
junctions in chick spinal cord-muscle cultures. Procedures are 
described for preparation of cultures and observation of muscle 

ursor osth and spinal cord cells. The distribution of 
acetylcholine was m by focal iontophoresis of 
acetylcholine or by autoradiog following exposure to '*I-a- 
ene. Results are discu with rd to increasing the 
incidence of nerve-muscle junctions, identification of sites of trans- 
mitter release, and distribution of acetylcholine receptors on inner- 
vated fibers. (HLW) 
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11230 Biochemical studies on the development of primary D 
pathetic neurons in cell culture. Patterson, P.H.; Reichardt, CF: 
Chun, L.L.Y. (Harvard Medical School, Boston). pp 389-397 of In 
Cold Spring Harbor symposia on quantitative biology. Volume XL. 
The s' . Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
(1976). 
From 40. Cold Spring Harbor symposium-the s ; Cold 
pm Harbor, New York, United States of America (USA) (3 Jun 
). 


See CONF-7506133—. 

It has been of interest to discover if neurons which synthes- 
ize and accumulate substantial amounts of the sympathetic trans- 
mitters norepinephrine and dopamine also synthesize other trans- 
mitters. It was not surprising to discover that the neurons did not 
accumulate detectable levels of serotonin, y-aminobutyric acid or 
histamine from labeled amino acid precursors. However, the neu- 
rons did synthesize very small amounts of labeled acetylcholine 
(ACh) from [*H]choline. These properties of neurons were deter- 
mined in the absence of other cellular influences; addition of vari- 
ous types of nonneuronal cells to the cultures might be expected to 
yield information on the role of nonneuronal cells in the develop- 
ment and function of sympathetic neurons. Coculture of several 
types of nonneuronal cells with the neurons gave a striking result: 
the synthesis and accumulation of ACh rose 100 to 1000-fold over 
that in cultures of neurons alone. Parallel electrophysiological stu- 
dies showed that the neurons in the mixed cultures secreted this 
transmitter at cholinergic synapses with each other or with skeletal 
myotubes. Recent biochemical work has focused on three aspects 
of this effect: the enzyme changes in the mixed neu- 
ronal/nonneuronal cultures; the mechanism by which the nonneu- 
ronal cells exert their effect on ACh synthesis; and the types of 
nonneuronal cells that cause this effect. Preliminary results of 
these experiments are reported under acetylcholine. 


11231 Photo-induced potentials across a polymer stabilized 
planar membrane, in the presence of bacteriorhodopsin. Shieh, P.; 
Packer, L. (Univ. of California, Berkeley). Biochem. Biophys. Res. 
Commun.; 71: No. 2, 603-609( 1976). 

Black lipid planar membranes were prepared by incorporat- 
ing polymers such as polystyrene in a membrane forming solution. 
The polymer-incorporated planar membranes showed greater sta- 
bility to applied electric fields and have longer lifetimes. 
Photopotentials were studied under several conditions: with bac- 
teriorhodopsin in the planar membrane; with bacteriorhodopsin in 
liposomes; with bacteriorhodopsin fragments in suspension; and 
with bacteriorhodopsin both in the planar membrane and in 
liposomes. Skulachev’s laboratory has reported that bacterior- 
hodopsin-liposomes develop potentials across a black lipid planar 
membrane. In our studies, because the polymer incorporated 
planar membranes are very stable, it was possible to obtain 
somewhat larger photopotentials in the presence of bacterior- 
hodopsin ranging between 30-500 mV. The enhancement of bac- 
teriorhodopsin catal photopotentials, found in the presence of 
Ca** (or other bivalent cations) and/or applied electric fields, ap- 
peared to result from an orientation effect of bacteriorhodopsin at 
the membrane interface. 


11232 Possible replicative form of brome mosaic virus RNA 4. 
Bastin, M.; Kaesberg, P. (Univ. of Wisconsin, Madison). Virology; 
74: No. 2, 536-539( 15 Jul 1976). 

A double-stranded RNA of a size expected for the replica- 
tive form of BMV RNA 4, the smallest of the four RNAs of brome 
mosaic virus, was isolated from infected leaves by a procedure in- 
volving removal of single-stranded RNA by precipitation in 2 M 
LiCl, followed by cellulose chromatography and polyacrylamide 
gel electrophoresis. Like the other double-stranded RNAs of BMV, 
it had characteristics of a replicative form, such as distinctive elu- 
tion patterns from cellulose and hydroxyapatite columns, and pur- 
ple staining with toluidine blue O. It coelectrophoresed in 2.5 per- 
cent polyacrylamide gels with double-stranded RNA synthesized in 
vitro by QB replicase with BMV RNA 4 as template. The origin 
and mode of replication of BMV RNA 4 is discussed. 


11233 Organization of DNA in chromatin. Sobell, H.M.; Tsai, 
C.C.; Gilbert, S.G.; Jain, $.C.; Sakore, T.D. (Univ. of Rochester, 
NY). Proc. Natl. Acad. Sci. U.S.A.; 73: No. 9, 3068-3072(Sep 
1976). 

Conformational changes in DNA that accompany drug in- 
tercalation have led us to if DNA first bends or ‘’kinks’’ to ac- 
cept an intercalative drug or dye. Kinking is made possible by al- 
tering the normal C2’ endo deoxyribose sugar ring puckering in B 
DNA to a mixed sugar puckering pattern of the type C3’ endo 
(3’—5')C2’ endo and partially unstacking base-paris. A kinking 
scheme such as this would require minimal stereochemical rear- 
rangement and would also involve small energies. This has 
prompted us to ask more generally if a conformational change 
such as this could be used proteins in their interactions with 





1164 ERDA ENERGY RESEARCH ABSTRACTS 


nucleic acids. In this paper we describe an interesting superhelical 
DNA structure formed by kinking DNA every 10 base-pairs. The 
structure may be used in the organization of DNA in chromatin. 


11234 Incorporation of adenosine into ATP: formation of com- 

talized ATP. Rapaport, E.; Zamecnik, P.C. (John Collins 

arren Labs., Boston). Proc. Natl. Acad. Sci. U.S.A.; 73: No. 9, 
3122-3125(Sep 1976). 

The incorporation of [*H]Jadenosine, [*H]adenine, and 
(?H]hypoxanthine into adenine nucleotides of nude (athymic) 
mouse liver and human hepatoma grown subcutaneously in nude 
mice was studied. *H and *P radioactive labeling in vivo of acid- 
soluble nucleotides followed by chromatographic procedures in- 
dicated that, in contrast to [*H]adenine = [3H hypoxanthine, 
[*H]adenosine is preferentially incorporated into ATP in com- 
parison with its incorporation into AMP and ADP. This 
phenomenon, as well as complementing the recently reported 3- 
fold increase in total cellular ATP upon treatment with 0,5 to 1.0 
mM concentrations of adenosine, indicates the formation from 
adenosine of compartmentalized ATP that is not produced from 
either adenine or hypoxanthine. The observed effect is of larger 
magnitude in the growth-arrested normal liver than in the actively 
growing tumor. 


11235 Maleyacetone cis-trans-isomerase: affinity chromatog- 
raphy on _ glutathione-bound sepharose. Two-substrate-binding 

uence from inhibition patterns. Morrison, W.S.; Wong, G.; 
Seltzer, S. (Brookhaven National Lab., Upton, NY). Biochemistry; 
15: No. 19, 4228-4233(21 Sep 1976). 

Maleylacetone cis-trans-isomerase isolated from Vibrio 01 
binds glutathione strongly; K/sub m/ = 1.4 x 10-* M. Oxidized glu- 
tathione and S-methylglutathione are competitive inhibitors, K/sub 
I/ = 9.4 x 10~* and 1.2 x 10-* M, respectively. Based on these in- 
teractions, three different glutathione-bound agarose affinity absor- 
bents were synthesized and tested. Affinity chromatography of the 
isomerase with one of these affords 70- to 100-fold purifications. 
In separate syntheses portions of the affinity arm were prepared 
and examined as to their inhibitory properties in the enzyme-cata- 
lyzed reaction. The fragment, containing glutathione bound 
through its sulfur to the carbon chain, is a powerful competitive in- 
hibitor for glutathione (K/sub I/ = 6 x 10-> M). The results 
described suggest that the isomerase binds glutathione through the 
backbone of the tripeptide and that the thiol group is required for 
activity. The initial velocity patterns of the enzyme-catalyzed reac- 
tion resulting from simultaneous variation of glutathione and 
maleylacetone concentrations were examined in the absence and 
presence of inhibitors resembling glutathione. The observed kinetic 
patterns suggested an ordered sequence of binding: maleylacetone 
first followed by glutathione. 
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REFER ALSO TO CITATION(S) 11269, 11271, 11272, 11273, 
11274, 11275, 11276, 11295, 11327, 11338, 11359 


11236 (LA—6478-PR) Detection of early changes in lung-cell 
cytology by flow-systems analysis techniques. Progress report, 
January 1—June 30, 1976. Steinkamp, J.A.; Hansen, K.M.; Wil- 
son, J.S.; Salzman, G.C. (Los Alamos Scientific Lab., N.Mex. 
(USA)). Aug 1976. Contract W-7405-Eng-36. Sp.p. Dep. NTIS 
$3.50. 


This report summarizes results of preliminary experiments 
to develop cytological and biochemical indicators for estimating 
damage to respiratory epithelium exposed to toxic agents as- 
sociated with the by-products of nonnuclear energy production 
using advanced flow-systems cell-analysis technologies. Since initia- 
tion of the program one year ago, progress has been made in ob- 
taining adequate numbers of exfoliated lung cells from the Syrian 
hamster for flow analysis; cytological techniques developed on 
human exfoliated gynecological samples have been adapted to 
hamster lung epithelium for obtaining single-cell suspensions, and 
lung-cell samples have been initially characterized based on DNA 
content, total protein, nuclear and cytoplasmic size, and multiangle 
light-scatter measurements. Preliminary results from measurements 
of the above parameters which recently became available are 
described in this report. As the flow-systems technology is adapted 
further to analysis of exfoliated lung cells, measurements of 
changes in physical and biochemical cellular properties as a func- 
tion of exposure to toxic agents will be performed. 


11237 (CONF-751158—) Automation of cytogenetics. 
Asiloma: Grove, California, November 


© workshop, Pacific 
30—December 2, 1975. Mendelsohn, M.L. (ed.). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.; Energy Research 
and Development Administration, Washington, D.C. (USA). Div. 
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of Biomedical and Environmental Research). Aug 1976. Contract 
W-7405-ENG-48. 195p. Dep. NTIS $7.50. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

Separate abstracts were prepared for the 21 papers 
presented at the workshop. (HLW) 


11238 (CONF-751158—, pp 3-16) Progress and problems in 
the ometric of g-banded chromosomes. Selles, 
W.D.; Neurath, P.W.; Conklin, J.; Horton, J.B. (Tufts-New En- 
gland Medical Center Hospital, Boston). Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

Quantitative banding analysis is discussed with a view to 
maximizing resolution rather than as a tool for automated routine 
karyotyping. Spreads were selected for ease of computer 
processing and the ability to identify every chromosome visually. 
Digital profiles were extracted by a simple method of scanning 
normally to two straight line segments representing the 
chromosome axis. The resulting profiles were resolved into Gaus- 
sian components thus reducing the profiles to 3n parameters, the 
position, height and width for all n peaks selected. The parameters 
were optimized in several passes to give a least root-mean-square 
residual globally and/or locally with such restraints as the total 
number of allowed peaks per arm or the least allowed peak height. 
Templates averaged from the measured profiles were used as alter- 
native constraints. A method to count the number of ‘’good’’ 
peaks per arm was also developed. Finally, a procedure was 
devised whereby two observers scored the visual appearance of the 
bands, i.e., the conformity to the Paris convention template. Dif- 
ferences between observers were measured as well. The computer 
results, in agreement with the visual scoring, showed that for as 
many as half of all chromosomes substantial differences were 
found in such basic data as the number of bands per arm, making 
more detailed comparisons difficult. 


11239 (CONF-751158—, pp 17-26) Automatic karyotyping: 
progress, perspectives, and economics. Neurath, P.W.; Gallus, G.; 
Horton, J.B.; Selles, W. (New England Medical Center Hospital, 
Boston). Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

Automatic computer-aided karyotyping is taken to encom- 
pass the use of image processing methods which aim to improve 
the speed and reduce the cost of karyotyping. This distinguishes 
them from methods which are mainly directed at greater accuracy, 
resolution and objectivity. A brief review of work at Tufts together 
with results of the methods worked out will be given. A composite 
state of the art system will be proposed which is a synthesis of 
these results and those of others. This is an interactive system 
where most of the difficult pattern recognition work is done by the 
operator, while the photography and paper doll cutting, the karyo- 
gram arranging, the part of the classification which involves con- 
sidering relative lengths, and the rearranging and final recording 
and the tabulating of results are either eliminated, substituted by 
their electronic equivalent or performed by or with the help of a 
computer and electron optical imaging devices interfaced effective- 
ly both to the computer and the operator. Its cost effectiveness will 
be analyzed and it will be shown that larger laboratories are 
needed to increase efficiency and lower costs. However, other fac- 
tors including extraneous costs, may make this centralization de- 
manded by karyotyping efficiency undesirable, thus limiting the 

ible benefits of larger scale and therefore, in turn, the applica- 
bility of automation. 


11240 (CONF-751158—, pp 27-38) Chromosome analysis at 
the National Biomedical Research Foundation. Ing, P.S. (Univ. of 
Colorado, Denver); Ledley, R.S.; Lubs, H.A. (Univ. of Colorado, 
Denver). Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

The hardware — for and conceptual approaches to the 
automated analysis of chromosomes at the National Biomedical 
Research Foundation are described. The system includes the com- 
puter and peripherals plus the SPIDAC/VIDIAC (microscope input 
unit), FIDAC (film input unit), MACDAC (interactive display and 
control unit). Originally designed to work on orcein stained 
chromosomes on film, the re can currently analyze banded 
chromosomes including Q-, G-, C- and R-banding using either film 
or light microscopy as an input medium. The results have yielded 
curves which accurately represent the staining intensity along the 
length of the chromosome as well as quantitative data from which 
parameters were derived which will correctly identify about 90 
percent of chromosomes. Work in the past year has been primarily 
directed towards the automated analysis of R-banded cells. 
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11241 (CONF-751 ee OP 39-45) Automated analysis of 
chromosome damage. Wald, N. (Univ. of Pittsburgh); Li, C.C.; 
Herron, J.M.; Davis, L.; Fatora, S.R.; Preston, K. Aug 1976. 

From Work: on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

Our objective has been to develop an automated system to 
detect and classify major envir« tally-induced chromosome 
aberrations at high speed for epidemiologic and industrial monitor- 
ing purposes. For this reason we initially developed an automatic 
microscope with which to locate the dividing cells of interest on 
the usual cytogenetic slide preparation. The trained observer, using 
the microscope system in a semi-automated mode of operation, 
currently can increase the rate at which cells are scored for aber- 
rations by about a factor of 5. We are also implementing a soft- 
ware system to automate almost fully the detection and scoring of 
the aberrations. This should give a further improvement in efficien- 
cy and productivity. 


11242 (CONF-751158—, pp 46-50) Minicomputer based 
karyotyping system. Castleman, K.R. (Jet Propulsion Lab., 
Pasadena, CA); Melnyk, J.; Frieden, H.J.; Persinger, G.R.; Wall, 
R.J. Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

This paper describes a recently developed special purpose 
stand-alone minicomputer based clinical system for automated 
karyotyping. This system will allow detailed evaluation of auto- 
mated techniques in the clinical environment. 


11243 (CONF-751158—, pp 51-67) Semi-automated specimen 
preparation system for c metics. Melnyk, J. (City of H 
Medical Center); Persinger, G.W. II; Mount, B.; Castleman, K.R. 
Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

An improved semi-automated system of slide preparation 
for cytogenetics of mammalian cells has been developed which can 
process cells from peripheral blood cultures as well as from bone 
marrow and testes. The system is designed around a 12-well cul- 
ture tray and consists of a medium dispenser, an aspirator, a 
hypotonic and fixative dispenser and a slide preparation unit. The 
slide preparation unit has a slide dispenser which feeds 4 slides to 
a location where fixed cells are dispensed. It also contains air 
dispersal and heating units, and a slide stacking magazine. 
Processing specimens in multiples of 12 has resulted in an overall 
reduction of time by a factor of 8. With this system it is possible 
for 2 technicians to process 576 specimens in an 8-hour day. An 
advanced system is being developed which will be operated by a 
computer to produce slides of uniform quality. It will contain a 
specimen and slide identification system utilizing bar-code labels to 
monitor the specimens throughout the various stages of processing 
and analysis. The specimen preparation system has been used for 
clinical monitoring of chromosomes from newborns, children and 
adults and for monitoring of chromosome breakage in mammalian 
cells from blood, bone marrow and testes. 


11244 (CONF-751158—, pp 68-71) Cytogeneticist's 
microscope and a proposed system for aberration scoring. Farrow, 
A.S.J.; Green, D.K.; Rutovitz, D. (Medical Research Council, 
Edinburgh). Aug 1976. 
From Work: 





on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 
In Automation of cytogenetics. 


A computer controlled microscope with cell logging and re- 
call capability is described. A photodiode array scanner, with hard- 
ware for detection of ends of sequences of adjacent above 
threshold intervals, is combined with software cluster detection for 
purposes of metaphase finding. A proposed system for scoring 
dicentrics and other morphologically distinctive chromosome aber- 
rations is outlined. rator intervention is kept to a 
minimum—cell culling, and inspection of possible dicentrics—to 
minimize running costs. 


11245 (CONF-751158—, pp 72-84) Characteristics of an auto- 
mated clinical c system. Oosterlinck, A.; Vlietinck, R.F. 
(Univ. of Leuven, Belgium). Aug 1976. 

From Work on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

The different elements needed for an automated 
cytogenetics system in a high volume clinical setting are given. At 
each level the different options and criteria are discussed. The 
choice of the elements for the present system is motivated. If auto- 
mated metaphase finding is required, the input has to be directly 
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from the slide. This eliminates scanners of ic material 
and requires the microscope to be equi with a direct i 
sensor and an automated stage. The c ristics of different 
sensors are discussed. The d for central control unit with hard- 
ware pre r is explained. According to cost-performance 
ratio and access time of different modes of” data storage, different 
computer systems can be chosen. Three levels of human interac- 
tions are described: seme ee finding, isolation of the objects and 
final karyotype. Although being presently implemented in hard- 
ware, the several basic picture analyzing programs are discussed. 
——s is put on the standardization of the preparation and 
quality. The sources of variation can be estimated by hierarchical 
variance analysis. The quality of the chromosomes and the approx- 
imate number of bands is obtained by extended probit analysis and 
by the measurement of their information content. Several ways to 
construct a density profile are given. According to the authads 
used, certain kinds of deformation occur, sometimes diminishin 
the discriminant power between the chromosome classes. Severa 
ways of analyzing those density distributions are discussed. 


11246 (CONF-751158—, pp 85-95) Automated cytogenetics at 
the M.D. Anderson H . Zimmerman, S.O.; Johnston, D.A. 
(Univ. of Texas System Cancer Center, Houston). Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

The automated cytogenetics project at M. D. Anderson is 
described from its inception in 1969 on a Xerox Sigma 5 computer 
with an inexpensive facsimile unit for digitization and continuous 
tone output. With this system it was possible to achieve a 93 per- 
cent correct classification of conventionally stained chromosomes 
into the 10 major groups. Chromosome mass measurements 
produced by the system were in remarkably close agreement with 
those reported from the CYDAC. The image processing equipment 
has evolved into an interactive system on a Modcomp II/220 with 
a Dicomed 50B image dissector for digitization and display with 
linkage to a CDC Cyber 73 for extensive analysis. Recent analyses 
of 104 C-banded E-16 chromosomes from a familial group is re- 
ported. The results reveal a continuous distribution of C-bands 
with a linear relationship between band mass and area that sug- 
gests little if any differential contraction of heterochromatin in this 
preparation. 


11247 (CONF-751158—, pp 96-109) Experimental online 
karyotyping at the National Research Council of Canada. Kasvand, 
T. (National Research Council, Ottawa); Hamill, P.; Bora, K.C.; 
Douglas, G. Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

An experimental computer-assisted karyotyping system for 
chromosome metaphase spreads was completed in early 1972 using 
the available hardware at the National Research Council. The ex- 
periments showed that operator-assisted karyotyping of average 
quality spreads is feasible. Since the operator's tasks are simple, 
operation through a full workday is possible. The salient features 
of the system are outlined and illustrated with an example. 


11248 (CONF-751158—, pp 110-116) Visual classification of 
banded human chromosomes. Karyotyping compared with classifi- 
cation of isolated chromosomes. Lundsteen, C.; Lind, A.M.; 
Granum, E. (Univ. of Copenhagen). Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

Visual karyotyping and visual classification of isolated 
chromosomes was carried out by seven investigators on 22 trypsin 
banded metaphases of average quality. The karyotyping experi- 
ment resulted in an average error rate of 0.1 percent (zero — 0. 
percent) and the classification of isolated chromosomes resulted in 
an error rate of 3 percent (2 percent — 5 percent). The B and F 
group chromosomes were found to be most difficult to classify 
when isolated, while no errors were made of the no. | and the X 
chromosome. Large differences were seen in the resulting error 
pattern for the individual investigators both with regard to their 
total error rate and also the chromosomes types which they most 
frequently misclassified. Based upon these error patterns it is sug- 
gested that more than 95 percent of the chromosomes in an 
average quality material contain features upon which a reliable 
visual classification can be made. Thus there may be a potential 
possibility that these chromosomes may be classified by computer 
on the basis of these features. 


11249 (CONF-751158—, pp 122-130) TV-based tools for 
rapid analysis of chromosome banding patterns. Caspersson, T. 
(Karolinska Institutet, Stockholm). Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 
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In Automation of cytogenetics. 
The analysis of chromosome banding patterns can be con- 
siderably expedited and made less tiring for the observer by the 
lication of TV-based image modification systems to both 
Presessoent and Giemsa stained preparations. Instruments for such 
purposes are described. 


11250 (CONF-751158—, pp 131-134) Automatic chromosome 
image processing system for multiple-cell ka and sister 
chromatid e: analysis. Zack, G.W. (Massachusetts Inst. of 
Tech., Cambridge). Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytegenetics. 

A chromosome image processing system which can operate 
with a minimum of human interaction has been developed. A com- 
puter-controlled microscope and television system is used to obtain 
the images, which are then digitized and transmitted to a second 
computer for analysis. Objects in the pictures which pass certain 
size and shape tests are accepted as individual chromosomes and 
processed to yield the desired measurements, profiles, or other 
data. The method is applicable to problems which do not require 
processing of every chromosome in each metaphase spread, such 
as multiple-cell karyotyping and sister chromatid exchange analy- 
sis. 


11251 (CONF-751158—, pp 135-144) Cytophotometric analy- 
sis of human chromosomes. Mayall, B.H.; Carrano, A.V.; Moore, 
D.H. Il; Ashworth, L.K.; Bennett, D.E.; Bogart, E.; Littlepage, J.L.; 
Minkler, J.L.; Piluso, D.L.; Mendelsohn, M.L. (Lawrence Liver- 
more Lab., CA). Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

Scanning cytophotometry has been used to measure the 
amount of DNA in individual human metaphase chromosomes. 
The technique is exquisitely sensitive and allows the detection of 
chromosomal differences, both among and within individuals, that 
are not resolved by any other current method. We have established 
the DNA-based human karyotype for 10 normal persons, found 
that each of these persons possesses a unique DNA karyotype, 
demonstrated that DNA variants can be inherited, quantitated the 
translocation between chromosomes 9 and 22 in chronic 
myelogenous leukemia and showed that it appears to involve no 
net loss of DNA and contains close to 0.35 percent of the total au- 
tosomal DNA, and used DNA cytophotometry in prenatal clinical 
diagnosis to assist conventional cytogenetic analysis. 


11252 (CONF-751158—, pp 145-164) Flow karyotyping: cur- 
rent status and potential development. Van Dilla, M.A.; Carrano, 
A.V.; Gray, J.W. (Lawrence Livermore Lab., CA). Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

Suspensions of metaphase chromosomes from Chinese 
hamster, Indian muntjac and human tissue culture cells were 
stained for DNA with the fluorochrome, ethidium bromide, and 
analyzed by flow cytometry to produce a DNA distribution or flow 
karyotype unique for each species. The flow karyotype is a 
representation of chromosomal DNA content and relative 
chromosome frequency. The time for the measurement and data 
reduction is about ten minutes per 10* chromosomes. Aberrant 
chromosomes have been detected by flow karyotype changes. Im- 
provements of flow karyotyping and the feasibility of this 
technique for monitoring human populations for cytogenetic al- 
terations are discussed. 


11253 (CONF-751158—, pp 165-169) Karyotype analysis of 
Chinese hamster chromosomes by flow microfluorometry. Deaven, 
L.L. (Los Alamos Scientific Lab., NM); Stubblefield, E.; Jett, J.H. 
Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

Chromosomes from diploid and aneuploid Chinese hamster 
cells were isolated at neutral pH or following fixation in 50 percent 
acetic acid, stained with ethidium bromide, and analyzed by flow 
microfluorometry (FMF). In some experiments, the chromosomes 
were partially fractionated by zonal centrifugation on a sucrose 
gradient. FMF analysis produced a series of peaks and shoulders 
consistent with distributions expected on the basis of relative DNA 
content of the chromosomal components of these lines. Analysis of 
the fractions of partially purified chromosomes was consistent with 
visual microscopic determinations and demonstrated that specific 
chromosomes were associated with specific peaks in the FMF 
spectra. Partial Je of chromosomes according to size on 
sucrose gradients should facilitate the isolation of analyzable quan- 
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tities of single chromosomes by electronic sorting. The spectra 
from euploid and aneuploid cells clearly demonstrate the useful- 
ness of this method for rapid karyotype analysis from large num- 
bers of cells. Subtle changes in chromosome morphology as 
revealed by G-band analysis can also be detected in flow systems. 


11254 (CONF-751158—, pp 170-173) Relevance of automa- 
tion to organizational problems in cytogenetic epidemiology. 
Stebbings, J.H. Jr. (Environmental Protection Agency, Research 
Triangle Park, NC). Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

A major problem in environmental epidemiology studies is 
the lack of expertise in environmental monitoring, in epidemiologic 
field work, and in the statistical analysis of survey data as well as 
in the cytogenetics laboratory. Another problem is related to the 
maintenance of laboratory staffs adequate to score blood samples 
in the volume required. Advantages and disadvantages of the 
reference laboratory procedure are discussed and methods of 
minimizing laboratory variance components are described. 
Economic benefits of automation include savings in numbers of 
specimens, numbers of scoring per specimen, and administrative 
time. (HLW) 


11255 (CONF-751158—, pp 174-177) Current state of the 
art: summary of discussions. Lubs, H.A. (Univ. of Colorado, 
Denver). Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

Over the past 10 years, about six centers have developed 
systems for metaphase finding and chromosome analysis. Although 
these systems appear to work well as research tools, none has been 
rigorously tried in the clinical setting. As the demand for 
cytogenetics increases in the near future, truly exportable and effi- 
cient systems may well be the key to handle this load. 


11256 (CONF-751158—, pp 178-181) Unmet needs in auto- 
mated cytogenetics. Bender, M.A. (Brookhaven National Lab., 
Upton, NY). Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

Though some, at least, of the goals of automation systems 
for analysis of clinical cytogenetic material seem either at hand, 
like automatic metaphase finding, or at least likely to be met in the 
near future, like operator-assisted semi-automatic analysis of 
banded metaphase spreads, important areas of cytogenetic analysis, 
most importantly the determination of chromosomal aberration 
frequencies in populations of cells or in samples of cells from peo- 
ple exposed to environmental mutagens, await practical methods of 
automation. Important as are the clinical diagnostic applications, it 
is apparent that increasing concern over the clastogenic effects of 
the multitude of potentially clastogenic chemical and physical 
agents to which human populations are being increasingly exposed, 
and the resulting emergence of extensive cytogenetic testing 
protocols, makes the development of automation not only 
economically feasible but almost mandatory. The nature of the 
problems involved, and actual or possible approaches to their solu- 
tion, are discussed. 


11257 (CONF-751158—, pp 182-187) Priorities for develop- 
ment and application of automated cytogenetics. Mendelsohn, M.L. 
(Lawrence Livermore Lab., CA). Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

Applications of automation in cytogenetics are discussed 
with regard to routine medical cytogenetics, amniocentesis, cancer 
diagnosis, and environmental toxicology. Analytical developments 
in these four areas are rated with regard to centromere and lesion 
stains, culture methods, slide preparation, metaphase finding, data 
handling, centromeric index, chromosome analysis, and structural 
aberrations. (HLW) 


11258 (COO—119-251, pp 285-304) Preliminary studies on 
the use of the Quantimet-720 for the measurement of radiographs 
of bone sections. Woodbury, L.A.; Woodbury, N.A.; Wronski, T.,; 
Jee, W.S.S. 31 Mar 1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

A pilot study demonstrated the feasibility of the use of the 
Quantimet-720 Image Analyzer to measure radiographs of bone 
sections of experimental beagles to obtain quantitative information 
on the micromorphometry and structure of the bone. (CH) 
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11259 (COO—3419-17) Studies on virus-induced cell fusion. 
Progress August 1, 1975—April 30, 1976. Person, S. 
(Pennsylvania State Univ., "Universit —— (USA)). 1976. Con- 
tract E(11-1)-3419. Sp. Dep. NTIS $3. 

Progress is re on the following research projects: 
mechanism of cell fusion induced by fusion-causing mutants of 
herpes simplex virus type I; quantitative assays for kinetics of cell 
fusion; neutral eghingntivestiatts in wild type and mutant infected 
cells; effects of alteration in oligosaccharide metabolism on cell fu- 
sion; and blocking of fusion by B-galactosidase and NH,Cl. (HLW) 


11260 (LA—6477-PR) Ap of cell-analysis and 
Sa ise Ge disease detection. July 1, 1975—June 
3, 1976. Cram, L.S.; Forslund, J.C. (Los Alamos Scientific Lab., 
N.Mex. =_—. Aug 1976. Contract W-7405-Eng-36. Sp. Dep. 
NTIS $3.5 

—_ new disease diagnostic techniques have been in- 
oe utilizing the unique electro-optical instrumentation. The 
cellular effects that have been quantitiated with the flow 
microfluorometer are cell fusion produced by Newcastle disease 
virus and bovine lym yte response to different mitogens. Both 
procedures take vantage of unique capabilities of flow 
microfluorometry. 


11261 (UCRL—78588) Priorities for development and applica- 
tion of automated Mendelsohn, M.L. (California 

iv., Livermore (USA). Lawrence Livermore Lab.). 19 Aug 
1976. Contract W-7405-Eng-48. 10p. (CONF-751158—4). Dep. 
NTIS $3.50. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

The uses of automated cytogenetics in cytochemistry are 
discussed with regard to staining techniques, metaphase finding, 
output analysis of chromosome size and centromeric index, analy- 
sis of chromosomes for DNA content, and detection of structural 
aberrations. Applications of automated cytogenetics are also 
discussed with regard to amniocentesis, cancer diagnosis, and en- 
vironmental toxicology. 


11262 Anatomy and development of identified cells in 

Levinthal, .F.; Mac , E.; Levinthal, C. (Columbia 
Univ., New York). pp 321-331 of In Cold Spring Harbor symposia 
on quantitative bi . Volume XL. The synapse. Cold Spring 
Harbor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the s ; Cold 
Spring Harbor, New York, United States of America ( USA) (3 Jun 
1975) 

See CONF-7506133—. 

It is possible to describe the sequence of events leading to 
the formation of highly specific synaptic connections between 
ticular pairs of cells in Daphnia by a hypothetical model which 
postulates only two types of cellular interactions. The first of these 
are the nonspecific interactions assumed to affect all cells of a par- 
ticular type in the same way. These could well be gradients of a 
diffusible molecule emitted by one cell type and responded to by a 
different type. These cues could be used to determine the general 
direction of fiber growth. The second type of interaction is as- 
sumed to be highly specific and depends on close membrane-to- 
membrane apposition and the formation of gap junctions for the 

of small signaling molecules. The responses to both of 
these interactions result in the anatomical features leading to the 
formation of a specific nerve net. In this type of model, we are 
specifically assuming that signals which lead to the formation of a 
specific geometrical pattern are not necessarily the same as those 
which lead to the formation of functional synapses. However, the 
detailed variability of the dendritic patterns in both Daphnia 
magna and Poecilia formosa suggests that the location of individual 
branches and individual s s is due to the response of a cell to 
local external stimuli during its deve nt rather than being ex- 
clusively an expression of the genetically predetermined program. 


11263 Central nervous system snyapses in cell culture. Nelson, 
P.G. (National Inst. of Health, Bethesda, MD). 359-371 of In 
Cold Spring Harbor symposia on quantitative bi . Volume XL. 
to ee Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
(1976) 

From 40. Cold Spring Harbor symposium-the OP Cold 
hm 4 Harbor, New York, United States of America ( (3 Jun 


See CONF-7506133—. 

Central nervous system s can be studied in some 
detail in cell cultures. The methods for localization of release sites 
already applied to nerve-muscle connections in vitro need exten- 
sion and application to central synapses. Correlative functional and 
fine structural studies are needed with regard to the variety med 





oo types present. A variety of pharmacological analyses a 
irable with regard to the identification of transmitter a 
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stances, the understanding of the mechanism of action of known 
transmitters, and the analysis of the mechanism of action of impor- 
= neuroactive drugs. Culture conditions can the state of 
activity, as was shown by the effect of glycine-containing 
pase ne on inhibitory activity. Of great importance is the develop- 
ment of cell purification techniques so that selected 
can be studied in isolation or in various cocultured combinations. 
Identification of specific cell types would be useful in approaching 
the question of the specificity of synaptic interaction in vitro. Is 
the existence of appropriate transmitters and receptors the —_ 
requirement for synapse formation, or are more subtle ee 
molecules in the cell surface involved. It is anticipated tha cell 
culture systems, both from normal tissue and from cell lines, will 
be useful in addressing these important neurobiologic questions. 


11264 Synapse formation and neu effects on muscle 
cell lines. Kidokoro, Y.; Heinemann, S.; Schubert, D.; Brandt, B.L.; 
Klier, F.G. (Salk Inst., San Diego, CA). pp 373-388 of In Cold 
Spring Harbor symposia on quantitative biology. Volume XL. The 
synapse. Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
(1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

The inability of the C1300 neuroblastoma to innervate L6- 
myotubes is documented. The functional innervation of L6- 
myotubes by spinal cord explants is described in detail as a model 
for the early stages of synapse formation. The ability of various 
parts of the central nervous system (CNS) to innervate L6- 
myotubes is presented as a measure of the specificity of this in- 
teraction. The requirements for synapse formation are analyzed by 
showing that functional synapses form in the presence of 
tetrodotoxin (TTX) and a-neurotoxin. The innervation of a 
number of newly isolated muscle cell lines by neurons from the 
spinal cord is described. The extension of this work requires a 
large collection of clonal cell lines. A brief description of such a 
collection of new cell lines isolated from rodents is presented. 


11265 Physiological and morphological studies on developing 
sympathetic neurons in dissociated cell culture. O'Lague, P.H.; 
MacLeish, P.R.; Nurse, C.A.; Claude, P.; Furshpan, E.J.; Potter, 
D.D. (Harvard Medical School, Boston). pp 399-407 of In Cold 
Spring Harbor symposia on quantitative biology. Volume XL. The 
synapse. Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
(1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

We describe certain aspects of cholinergic synapses and 
some of the conditions that favor their formation. Among the prin- 
cipal points are the following: The incidence of cholinergic synap- 
ses is usually high in the presence of nonneuronal cells and very 
low in their absence, consistent with the effects on acetylcholine 
synthesis. However, in these experiments, we also made a number 
of changes in the medium, and therefore there is uncertainty about 
the relative contributions of the medium and the nonneuronal 
cells. Under favorable conditions, the proportion of neurons mak- 
ing cholinergic synapses exceeds 50 percent and, given the sam- 
pling procedure used, is probably much greater. In many cultures, 
stimulation of a single neuron can give rise, after a delay, to a mul- 
tiple synaptic volley in all of the other neurons in the same micro- 
scopic field; these complex waves indicate a high degree of synap- 
tic connectivity among the neurons. Although it has been reported 
that adult, postganglionic sympathetic neurons do not form effec- 
tive junctions with denervated, adult skeletal muscle fibers 
(Langley and Anderson 1904a,b; Mendez et al. 1970), the 
developing cultured —_— neurons form effective cholinergic 
junctions with skeletal myotubes. 


11266 Formation of neuromuscular synapses. Bennett, M.R.; 

Pettigrew, A.G. (Univ. of Sydney). pp 409-424 of In Cold Spring 

Harbor symposia on quantitative biology. Volume XL. The 

boo omg Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
6) 


From 40. Cold Spring Harbor symposium-the synapse; Cold 
spase Harbor, New York, United States of America (USA) (3 Jun 


See CONF-7506133—. 

The following topics are discussed: definition of types of so- 
matic motor neurons and striated myofibers; site of synapse forma- 
tion on adult myofibers; selective formation of synapses in adult 
muscles; synapse formation on developing myofibers and muscle 
cells; and muscle cell membrane and synapse formation. (HLW) 
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11267 Insulin effect on the cell cycle: analysis of the kinetics of 
parameters in confluent chick cells. Teng, M.H.; 
Bartholomew, J.C.; Bissell, M.J. (Univ. of California, Berkeley). 
Proc. Natl. Acad. Sci. U.S.A.; 73: No. 9, 3173-3177(Sep 1976). 
Several techniques, including flow microfluorometry, were 
utilized to study the effect of insulin on the growth of cultured 
cells. It was demonstrated that chick fibroblasts can be stimulated 
to synthesize DNA and undergo mitosis after insulin addition. The 
kinetics of the cell movement through the cell cycle as well as the 
length of the cycle itself, however, were distinctly different in insu- 
lin- and serum-treated cultures. The insulin-treated cells had a 
shorter G,, an extended S, and a much extended G, residence time 
compared to cells treated with serum. A model of growth regula- 
tion which includes both primary cultures and cell lines is 


proposed. 


GENETICS 
REFER ALSO TO CITATION(S) 11251, 11261, 11325 


11268 Synaptic specificity in the cerebellar cortex: study of 
anomalous circuits induced by single gene mutations in mice. Rakic, 
P. (Harvard Medical School, Boston). pp 333-346 of In Cold 
Spring Harbor symposia on quantitative biology. Volume XL. The 
synapse. Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
(1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Neuronal circuits that are changed by a single gene muta- 
tion can be used for the study of synaptic specificity even in the 
complex neutronal networks of the mammalian central nervous 
system. We have chosen the developing cerebellar cortex as one 
place to focus our attention because the accumulated knowledge 
and available techniques permit detection of changes in the synap- 
tic circuitry of this structure with great accuracy. Although muta- 
tions may act on developmental processes several steps removed 
from the final product, the end result is an abnormal circuit that 
can be used as a model to study the development and specificity of 
synaptic connections. Our findings indicate that the basic circuitry 
of the cerebellum is relatively well preserved even when one 
synaptic link is missing or when the alignment and position of 
neutrons are quite abnormal. Postsynaptic elements (specific types 
of dendritic spines and postsynaptic densities) develop and are 
maintained indefinitely despite the absence of direct specific 
synaptic input. Only rarely have we observed atypical synapses in 
CS7BL/6J weavers and CS7BL/6J reelers. The majority of 
dendritic spines remain asynaptic and thus without abnormal 
presynaptic elements. In the cerebellar cortex, judging from the 
analysis of both weaver and reeler mutants, the dendritic spines of 
Purkinje cells display only a limited affinity for those cell surfaces 
that they do not normally contact. Thus the degree and type of 
synaptic rearrangement in the central nervous system may be vari- 
able and depend not only on the species, age, brain region and 
type of synapse, but also on the origin of the defect as well. 


METABOLISM 


REFER ALSO TO CITATION(S) 9087, 11214, 11215, 11220, 
11221, 11222, 11223, 11227, 11228, 11230, 11359 


11269 (COO—119-251, pp 213-218) Study of bone formation 
in the mandibular alveoiar process of the young adult beagle by 
Po alam me label analysis. Gotcher, J.E. Jr.; Jee, W.S.S. 31 Mar 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

The mandibular alveolar processes of young, adult beagles 
were observed to determine several aspects of tissue-level bone 
turnover. The animals had been previously labeled with a double 
tetracycline (TC) regimen, and analysis carried out on the result- 
ing label distributions and patterns. Analysis of the fraction of 
bone surface incorporating TC showed that about 1.5 percent of 
surfaces are double labeled, 16 percent are single labeled, and 75 
percent of surfaces are bare of labe 1. The apposition rate for for- 
mation sites was found to be approximately 1.54 ym/day. 


11270 (COO—119-251, pp 219-231) Dose response of low 
doses of dichloromethylene diphosphonate (Cl,MDP) in the bone of 
_ rat. Gotcher, J.E. Jr.; Kimmel, D.B.; Jee, W.S.S. 3 a 
l i 


ERA VOL. 2, NO. 5 


In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

This experiment studied the changes seen in the tibial 
metaphysis of growing rats given dichloromethylene diphosphonate 
(Cl,MDP) for thirty days. Bones were analyzed by Quantimet 
methods, and by manual morphometric and cell population 
parameters. At the higher doses chosen, the percentages of bone, 
calcified cartilage, and mineralized tissue, and perimeter increased; 
also osteoblast numbers decreased, while osteoclast nuclei numbers 
increased. A zonal analysis was conducted, relating distance from 
the growth plate to each of the parameters. 


11271 (COO— 119-251, +o 232-240) Influence of high propor- 
tions of dietary te on the bone of growing swine. Gotcher, 

; Kimmel, D.B.; Jee, W.S.S.; Dell, R.B.; DeLuca, H.F. 31 
Mar 1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Young swine of mixed breed were fed complete diets con- 
taining calcium and phosphate in the weight ratios of 1:1 
(control), 1:2, or 1:3, for six months. Extensive serum chemical 
and endocrine analyses were conducted monthly during the course 
of the experiment. A double label tetracycline (TC) regimen was 
administered before autopsy, and from the deposited labels several 
parameters of tissue-level bone turnover were found. Also, an anal- 
ysis using the Quantimet-720 was done on microradiographs of the 
bone samples. In the animals treated with an abnormally high level 
of phosphate in the diet, more bone surface was found to be occu- 
pied by both double and single TC labels. The apposition rate at 
these sites, however, was found to be unchanged from controls. 


11272 (COO— 119-251, pp 241-246) Rationale for the evalua- 
tion of trabecular bone turnover. Kimmel, D.B.; Jee, W.S.S. 31 
Mar 1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

A procedure for the morphometric evaluation of trabecular 
bone is identified. Its scrupulous use allows total identification of 
bone formation and resorption rates, items necessary for the direct 
histologic analysis of bone turnover. 


11273 (COO—119-251, pp 247-252) Bone formation in 
trabecular bone of thoracic and lumbar vertebral bodies as mea- 
sured by tetracycline label evaluation. Kimmel, D.B.; Jee, W.S.S.,; 
Wronski, T.J.; Dell, R.B. 31 Mar 1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Trabecular bone from thoracic and lumbar vertebral bodies 
of young adult beagles was evaluated for bone formation charac- 
teristics in eight beagles, using tetracycline pre-labeling. About 3 
percent of the surface was continually-forming during a twelve day 
interval, while from 7 to 29 percent of the surface was forming 
bone intermittently over the twelve day span. Analysis of cross-sec- 
tions provided a clearer picture of the results than did analysis of 
longitudinally-cut sections. There was no statistical difference in 
males and females or in oral vs. intravenous administration of 
tetracycline. 


11274 (COO— 119-251, pp 253-255) Preliminary evaluation of 
bone formation in sixth rib of beagles. Jee, W.S.S.; Kimmel, D.B.; 
Wronski, T.J.; Gotcher, J.E.; Dell, R.B. 31 Mar 1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Trabecular bone from ribs of four young adult beagles (16 
to 18 months old) was evaluated for bone formation characteristics 
by using tetracycline labeling. About 5 to 6 percent of the bone 
surface was continually forming bone at some time, though not 
continuously, during the twelve day interval. In continually-forming 
sites, the most common rate of bone formation encountered was 
0.76 to 1.10 wm/day, though the range was 0.38-1.71 ym/day. 


11275 (COO— 119-251, pp 259-267) Cells at risk in trabecu- 
lar bone of adult beagles: cell proliferation (tritiated 
thymidine studies) at the bone surface. Kimmel, D.B.; Jee, W.S.S. 
31 Mar 1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Trabecular bone from thoracic vertebral bodies and sternum 
bodies of young adults was investigated in a histologic and tritiated 
thymidine autoradiographic study. Areas of confluent bone forma- 
tion and resorption were observed frequently and were often 
traced through as much as 150 ym of serial sectioned material. 
Tritiated thymidine-labeled bone cells were seen at bone surfaces 
in conjunction with areas of bone formation and resorption, and 
isolated single flattened surface cells. This preliminary study will 
be used to guide future efforts in the study of trabecular bone sur- 
face cell proliferation in this laboratory. 
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11276 (COO—119-251, pp 268-284) Bone cell kinetics in the 
of the growing long bone of the rat. Kimmel, D.B.; Jee, 
W.S. 31 Mar 1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

The growing long bone metaphysis of rats was studied in a 
cell kinetic and morphometric analysis using tritiated thymidine as 
a tracer of cells. The results showed striking differences in the dis- 
tribution and movements of osteoprogenitor and osteoblasts as 
compared to the osteoclasts. The results also showed a deficiency 
in cell production in the proliferating bone cells in the metaphysis. 
A new model of bone cell origin, proliferation, and movements in 
the metaphysis is proposed; osteoblasts and osteoprogenitor cells, 
the bone surface cells endemic to the metaphysis, are a continuum 
in adding bone forming cells and forming new bone on the cal- 
cified cartilage cores of the metaphysis. The osteoclasts, on the 
other hand, arise from mononuclear blood cells brought to the 
metaphysis through metaphyseal blood vessel spaces near the 
growth cartilage-metaphyseal junction. 


11277 (COO—3140-35) Toxicology and metabolism of nickel 
compounds. report, December 1, 1975—November 30, 
1976. Sunderman, F.W. Jr. (Connecticut Univ., Farmington 
(USA). School of Medicine). 15 Aug 1976. Contract EY-76-S-02- 
3140-A001. 24p. Dep. NTIS $3.50. 

The toxicology and metabolism of nickel compounds (NiCl,, 
Ni,S,, NiS, Ni powder, and Ni(CO),) were investigated in rats and 
hamsters. Triethylenetetramine (TETA) and d-penicillamine are 
more effective than other chelating agents (Na-diethyldithiocarba- 
mate, CaNa,-versenate, diglycylhistidine-N-methylamide and a- 
lipoic acid) as antidotes for acute Ni(II)-toxicity in rats. The an- 
tidotal efficacy of triethylenetetramine (TETA) in acute Ni(II)-tox- 
icity is mediated by rapid reduction of the plasma concentration of 
Ni(II), consistent with renal clearance of the TETA-Ni complex at 
a rate more than twenty times greater than the renal clearance of 
non-chelated Ni(II). Fischer rats are more susceptible than other 
rat strains (Wistar-Lewis, Long-Evans and NIH-Black) to induction 
of erythrocytosis after an intrarenal injection of NijS,, and elucida- 
tion of the serial pathologic changes that occur in rats after an in- 
trarenal injection of Ni;S,. When amorphous nickel monosulfide 
(NiS) and nickel subsulfide (Ni,;S,) were administered by im injec- 
tion to randomly selected Fischer rats in equivalent amounts under 
identical conditions, NiS did not induce any tumors whereas Ni,S, 
induced sarcomas in almost all of the rats. 


11278 (ORNL-tr—4218) Hexachlorobutadiene residue analysis 
in food and poultry feed. Kotzias, D.; Lay, J.P.; Klein, W.; Korte, 
F. Translated from Chemosphere; 4: No. 4, 247-250(1975). Sp. 
Dep. NTIS $3.50. 

Tetrachloroethylene and _ hexachlorobutadiene, both 
products of industrial chlorination, were detected in foods 
purchased from grocery shelves. Gas chromatographic and mass 
spectrometric analyses detected these or other organochlorine 
compound in the ppb range. (PCS) 


11279 Cold Spring Harbor symposia on ve biology. 
Volume XL. The synapse. Conference held in Cold Harbor, 
New York, June 3—10, 1975. Cold Spring Harbor, NY; Cold 
Spring Harbor Laboratory (1976). 713p. (CONF-7506133—). 
$18.75. 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

Separate abstracts were prepared for the 59 papers 
presented at the conference. (HLW) 


11280 Permeable junctions. Loewenstein, W.R. (Univ. of 
Miami, FL). pp 49-63 of In Cold Spring Harbor symposia on quan- 
titative biology. Volume XL. The synapse. Cold Spring Harbor, 
NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the s ; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

A wide variety of excitable and inexcitable cells make junc- 
tions containing membrane channels that connect the cell interiors 
with each other. These cell-to-cell channels are permeable to 
molecules up to 1000 to 2000 daltons and are well insulated from 
the exterior. The estimated electrical resistance of the single chan- 
nel is 10° 2 (upper limit) and that of the channel insulation 
greater than 10 ( . The channels form within minutes after 
establishment of cell contact. Continuous electrical measurements 





across the forming newt embryo cell junction show that the mem- 
brane resistance in the junction falls two orders of magnitude over 
an average period of 20 minutes while the junctional leak re- 


sistance rises one to three orders of magnitude and then settles 
somewhat below peak. The channel permeability depends on Ca**. 
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This is shown by two classes of experiments. In one, the interior of 
the coupled Chironomus salivary gland cell system is allowed to 
exchange freely with a known Ca** concentration in the exterior 
through a hole in the nonjunctional cell membrane; channel con- 
ductance and permeability to fluorescein (330 daltons) are mar- 
kedly reduced (uncoupling) when the Ca** concentration is above 
5 to 8 x 10° M. In he other class of experiments, performed on 
the closed cell system, Ca** is injected into a cell or the cells are 
treated with Ca** transporting ionophore or inhibitors of energy 
metabolism while the concentration and the spatial distribution of 
Ca** in the cytoplasm are determined with the aid of aequorin lu- 
minescence and an image intensifier coupled to a television 
camera. Uncoupling (reversible) ensues whenever the Ca** con- 
centration rises sufficiently in the junctional region. At cytoplasmic 
Ca** concentrations somewhat lower than 5 x 10-° M, the un- 
coupling more selective; fluorescein permeability falls with 
little detectable change in electrical coupling. 


11281 Recent studies on the comparative biochemistry of the 
cholinergic neuron. Dowdall, M.J.; Fox, G.; Waechtler, K.; Whit- 
taker, V.P.; Zimmermann, H. (Max-Planck-Inst. fuer 
Biophysikalische Chemie, Goettingen, Ger.). pp 65-81 of In Cold 
Spring Harbor symposia on quantitative biology. Volume XL. The 
synapse. Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
(1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

The work summarized in this report demonstrates the ad- 
vantage of a comparative approach to the biochemistry of the 
cholinergic neuron and the usefulness of species such as squid and 
To , parts of whose nervous systems are very much richer in 
cholinergic neurons than any part of the mammalian nervous 
system. The high-affinity choline uptake system, such a prominent 
component of synaptosomes derived from squid optic lobe and 
Torpedo electric organ, has now to be regarded as another com- 
ponent, along with acetylcholine and choline acetyl transferase, 
specific for cholinergic neurons. The work on the electromotor 
synapse has provided convincing additional evidence for the role 
of synaptic vesicles in transmitter storage and release. It now 
seems clear that synaptic vesicles in cholinergic nerve terminals 
undergo two kinds of exocytosis: a transient exocytosis, which can 
be detected by high molecular weight markers normally incapable 
of crossing the presynaptic plasma membrane; and full exocytosis, 
in which vesicle contents are lost in toto, and the membrane, at 
least for a while, fuses with and forms part of an extended plasma 
membrane. Our morphological observations with the electromotor 
synapse are paralleled by similar observations by other workers on 
the mammalian or amphibian neuromuscular junctions. 


Axonal transport of vesicles carrying [*H]serotonin in 
the metacerebral neuron of Aplysia californica. Schwartz, J.H.,; 
Goldman, J.E.; Ambron, R.T.; Goldberg, D.J. (Columbia Univ., 
New York). pp 83-92 of In Cold Spring Harbor symposia on quan- 
titative biology. Volume XL. The synapse. Cold Spring Harbor, 
NY; Cold Spring Harbor Lab. (1976). 
From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 


1975). 

See CONF-7506133—. 

The axon of each unipolar metacerebral neuron bifurcates 
into two large branches within the cerebral ganglion quite close to 
the cell body, and each branch exits from the ganglion in a 
separate nerve, either the lip nerve or the cerebrobuccal connec- 
tive. Because the serotonergic vesicle appears to be more stable to 
isolation than the cholinergic vesicle and because serotonin, like 
other transmitter molecules with primary amino groups, can be 
fixed into tissue with aldehyde fixatives, we were able to show that 
serotonergic vesicles, originating from the cell body, are trans- 
ported in both branches of the axon by fast axonal transport. We 
also described some experiments suggesting that the membranes of 
the serotonergic vesicles being transported were newly synthesized 
in the cell body and contained vesicle-specific glycoproteins. This 
is important because it permits us to estimate the degree of the 
neurons’ biosynthetic activity involved in the formation of these 
vesicles. Finally, we took advantage of the axon geometry of the 
metacerebral cell to perturb the dynamics of the transport system. 
Cutting one branch abruptly increases the number of vesicles 
traveling along the uncut axon. Using this manipulation, we found 
that when twice the amount was being transported in the uncut 
nerve, ("H] serotonin was distributed more distally, suggesting that 
on the average, vesicles were displaced twice as far per unit time. 
We therefore proposed a mechanism for axonal transport which in- 
volves the binding of vesicles to stable tracks as a rate-limiting 
step. When attached, vesicles move at a constant, fast rate. 
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11283 Modulation of transmitter release by calcium ions and 
nerve im Rahamimoff, R.; Erulkar, $S.D.; Alnaes, E.; Meiri, 
H.; Rotshenker, S.; Rahamimoff, H. (Harvard Medical School, 
Boston). pp 107-116 of In Cold Spring Harbor symposia on quan- 
titative biology. Volume XL. The synapse. Cold Spring Harbor, 
NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
pm | Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

The following topics are discussed; dependence of trans- 
mitter release on calcium; intracellular calcium and transmitter 
release; mitochondria and transmitter release; mitochondrial inhibi- 
tors; calcium uptake by isolated mitochondria; mitochondrial con- 
tent and calcium binding capacity of nerve terminals; and pattern 
of transmitter release following nerve impulses. (HLW) 


11284 Octopamine neurons in lobsters: location, morphology, 
release of octopamine and possible I role. Kravitz, E.A.; 
Evans, P.D.; Talamo, B.R.; Wallace, B.G.; Battelle, B.A. (Harvard 
Medical School, Boston). pp 127-133 of In Cold Spring Harbor 
symposia on quantitative biology. Volume XL. The synapse. Cold 
Spring Harbor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
oe Harbor, New York, United States of America (USA) (3 Jun 

). 

See CONF-7506133—. 

Octopamine cells are found along second thoracic roots, 
where they serve as neurosecretory neurons capable of releasing 
octopamine at two distinct points: one into the hemolymph im- 
mediately before it enters the gills; one into the hemolymph im- 
mediately after it leaves the gills. The octopamine cells receive a 
cholinergic synaptic input. We presume that this input is from 
processes of peripheral sensory cells bringing information to the 
CNS. Octopamine can increase the strength of contraction of ex- 
oskeletal muscles and, at higher concentrations, can induce con- 
tractures in these muscles. These effects can be interpreted as a 
resetting of the level of ionized calcium within muscle fibers (the 
contracture) to a higher value or a possible enhanced entry of cal- 
cium ions during nerve simulation (increased strength of contrac- 
tion). The observed effects are of a prolonged duration, outlasting 
the time of application of octopamine by some 20 to 40 minutes. 
The pathway involving the octopamine neurons in lobsters may 
provide a model neurohormonal system that can be studied and 
understood in detail from the level of sensory input to the level of 
behavioral output. 


11285 Molecular basis for post conductance increases 
induced by acetylcholine. Stevens, C.F. (Univ. of Washington, Seat- 
tle). pp 169-173 of In Cold Spring Harbor symposia on quantita- 
tive biology. Volume XL. The synapse. Cold Spring Harbor, NY; 
Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 

). 


See CONF-7506133—. 

A theory summarizing in a quantitatively accurate form 
many properties of postjunctional membrane channels is presented. 
The formal description should serve as a useful reference point for 
detailed studies of ACh-receptor interactions. If the theory is cor- 
rect, it should provide a basis for the mechanistic interpretation of 
ACh-operated channels at the molecular level. Experiments are 
described in which electrical measurements are made on the frog 
neuromuscular junction and inferences are drawn about properties 
of the acetylcholine receptor and its associated channel for ion 
permeation. (HLW) 


11286 Analysis of cooperativity of drug-receptor interaction by 
quantitative iontophoresis at frog motor end plates. Peper, K.; 
Dreyer, F.; Mueller, K.D. (Universitaet des Saarlandes, Hom- 
burg/Saar, Ger.). pp 187-192 of In Cold Spring Harbor symposia 
on quantitative biology. Volume XL. The synapse. Cold Spring 
Harbor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
se Harbor, New York, United States of America (USA) (3 Jun 

). 

See CONF-7506133—. 

Experiments are described using frog nerve-muscle prepara- 
tions and the Nomarski interference microscope. Drugs used were 
acetylcholine, carbachol, succinylcholine, decamethonium, and 
nicotine. Mathematical forms are derived which most appropriately 
describe measured parameters of the drug-receptor interaction. It 
is shown that the time course of a given single response is a very 
potent indicator of receptor cooperativity if the geometry of recep- 
tor distribution is known. Results are discussed with regard to the 
following: diffusion from a point source to a point receptor; drug- 
receptor interaction at a local site; drug response of a membrane 
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with receptors’ distributed in a line or plane; determination of 
cooperativity of end-plate receptors for different agonists; deter- 
mination of the diffusion coefficient D; limits of the quantitative 
description of drug mses; and sensitivity of synaptic sites and 
mapping of receptor-bearing membranes. (HLW) 


11287 Facets of the structures of acetylcholine receptors from 
Electrophorus and Torpedo. Karlin, A.; Weill, C.L.; McNamee, 
M.G.; Valderrama, R. (Columbia Univ., New York). pp 203-210 
of In Cold Spring Harbor symposia on quantitative biology. 
Volume XL. The synapse. Cold Spring Harbor, NY; Cold Spring 
Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Topics discussed are as follows: assay of acetylcholine 
receptors of the electrogenic cells of the electric eel, electrophorus 
electricus, and the electric ray, Torpedo sp.; purification of recep- 
tors; polypeptide’ components; immunogenic properties; and recon- 
stitution. (HLW) 


11288 Turnover of acetylcholine receptors in skeletal muscle. 
Devreotes, P.N.; Fambrough, D.M. (Carnegie Inst. of Washington, 
Baltimore). pp 237-251 of In Cold Spring Harbor symposia on 
quantitative biology. Volume XL. The synapse. Cold Spring Har- 
bor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Procedures are described for studies on receptor metabol- 
ism in embryonic muscle in tissue culture are described. Results 
are discussed under the following headings: receptor accumulation, 
receptor incorporation following de novo synthesis; kinetics of in- 
corporation; mechanism of receptor degradation; acetylcholine 
receptor metabolism in denervated adult skeletal muscle; in- 
ferences about receptor degradation based on degradation of '*I- 
a-bungarotoxin bound to receptors in denervated muscles; summa- 

view of acetylcholine receptor turnover; and control of 
acetylcholine receptor metabolism. (HLW) 


11289 Control of ACh sensitivity in rat muscle fibers. Loemo, 
T.; Westgaard, R.H. (Univ. of Oslo). pp 263-274 of In Cold Spring 
Harbor symposia on quantitative biology. Volume XL. The 
synapse. Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
(1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Rat muscles were denervated by resection of the sciatic 
nerve and stimulated directly. Measurements were made in vitro of 
the sensitivity of single muscle fibers to electrophoretically applied 
acetylcholine. Results are discussed with regard to the following: 
amount and pattern of muscle activity; acetylcholine hypersen- 
sitivity and degenerating nerve terminals; acetylcholine hypersen- 
sitivity caused by colchicine; control of acetylcholine sensitivity by 
muscle activity; acetylcholine hypersensitivity related to degenera- 
tion of nerve terminals, evidence for neurotrophic control; and 
other membrane properties influenced by muscle activity. (HLW) 


11290 S organization and acetylcholine sensitivity of 
multiply innervated autonomic ganglion cells. Roper, S.; Purves, D.,; 
McMahan, U.J. (Harvard Medical School, Boston). pp 283-295 of 
In Cold Spring Harbor symposia on quantitative biology. Volume 
XL. The synapse. Cold Spring Harbor, NY; Cold Spring Harbor 
Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 

Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 
See CONF-7506133—. 
The principal cells of the mudpuppy cardiac ganglion 
receive synapses from three sources: vagal axons, interneurons and 
axon collaterals from other principal cells. The simplicity of the 
structural organization and the visual clarity in the living prepara- 
tion provide favorable conditions for examining the function of 
these synapses and how different classes of synapses on the same 
cell influence its function. We have studied the sensitivity of the 
principal cells to iontophoretically applied acetylcholine—the 
transmitter at synapses made by the vagal axons and by postgan- 
glionic axon collaterals from other principal cells. In normal gan- 
glia, the ACh sensitivity on the cell surface is highest at the region 
of synapses. Partial denervation, produced by severing the vagus 
nerves, results in an increased ACh sensitivity in nonsynaptic areas 
but does not appear to affect synaptic transmission at the remain- 
ing synapses. 





MAR.15, 1977 


Gating mechanism for the activation of the sodium con- 
ductance in nerve membranes. Rojas, E. (Ecole Normale Su- 
perieure, Paris). pp 305-320 of In Cold Spring Harbor symposia on 
quantitative biology. Volume XL. The synapse. Cold Spring Har- 


bor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the s ; Cold 
Spring Harbor, New York, United States of America ( Usa) (3 Jun 
1975) 


See CONF-7506133—. 

Measurements were made of conductance units in nerve 
membranes in the squid giant nerve fiber. The density of the sodi- 
um conductance units was estimated using tetrodotoxin. Results 
are discussed with regard to the following: symmetrical capacity 
currents; kinetics and steady-state properties of the sodium system 
and of the gating currents; effects of changes in external calcium 
concentration and pH on charge displacement; pulse duration and 
balance of charge; comparison between kinetic properties of the 
sodium conductance change and the charged system; gating 
mechanism; and comparison of char, systems in the node of 
Ranvier and squid axon membranes. (HLW) 


11292 Physiological properties of nerve-muscle junctions 
developing in vivo. Dennis, M.J.; Ort, C.A. (Univ. of California, 
San Francisco). pp 435-442 of In Cold Spring Harbor symposia on 
quantitative biology. Volume XL. The synapse. Cold Spring Har- 
bor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
—_ Harbor, New York, United States of America (USA) (3 Jun 

) 


See CONF-7506133—. 

Reviews are presented of studies on morphology of develop- 
ing muscles in the newt and electrical properties of immature 
muscle fibers. Stages of innervation of muscle fibers are discussed 
with regard to uninnervated fibers, single innervation and multiple 
innervation. Properties of immature muscle membranes are 
discussed with regard to slow electrical response and acetylcholine 
sensitivity. (HLW) 


11293 Common presynaptic locus for the synaptic changes un- 
short-term habituation and sensitization of the gill- 
withdrawal reflex in Aplysia. Kandel, E.R.; Brunelli, M.; Byrne, J.; 
Castellucci, V. (Columbia Univ., New York). pp 465-482 of In 
Cold Spring Harbor symposia on quantitative biology. Volume XL. 
The synapse. Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
(1976). 
From 40. Cold Spring Harbor symposium-the synapse; Cold 
ee Harbor, New York, United States of America (USA) (3 Jun 
). 


See CONF-7506133—. 

The neural circuit of a behavior in the mollusc Aplysia was 
delineated in which several behavioral modifications were studied 
on the cellular level. Results are discussed under the following 
headings: behavioral modification of the reflex withdrawal of 
siphon and gill; the neural circuit of the gill-withdrawal reflex; 
synaptic changes accompanying short-term habitation and sen- 
sitization of the gill-withdrawal reflex; mechanism of the synaptic 
changes; and biochemical mechanisms underlying presynaptic 
facilitation. (HLW) 


11294 Repair of specific neuronal pathways in the leech. Van 
Essen, D.; Jansen, J.K.S. (Univ. of Oslo). pp 495-502 of In Cold 
Spring Harbor symposia on quantitative biology. Volume XL. The 
—- Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
(1976). 


From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
I ) 


See CONF-7506133—. 

Experiments were conducted on the segmental ganglia 
located at regular intervals along the ventral nerve cord of the 
leech. Lesions were made by cutting or crushing connectives 
between ganglia or by cutting or crushing the roots supplying one 
side of a segment. The animal was then allowed to recover and ap- 
— ganglia and regions of the body wall were isolated and 
studi by electrophysiological techniques. Observations on 
regeneration in the central nervous system included studies on a 
large multisomatic axon and restoration of specific synaptic in- 
teractions. Observations on regeneration in the peripheral nervous 
system included studies on _ reinnervation by cutaneous 

hanoreceptors; rei vation of body-wall muscle; types of 
nerve lesions; and mechanism of reinnervation. Studies were also 
conducted on reinnervation of the body wall through intergan- 
glionic connectives. (HLW) 


11295 Ultrastructural analysis of functional 
yaad endings of turtle cone cells. Schaeffer, S.F.; Raviola, E. 
(Harvard Medical School, Boston). pp 521-528 of In Cold Spring 
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From 40. Cold Spring Harbor symposium-the syn ; Cold 
Soe Harbor, New York, United States of America (USA) (3 Jun 
) 


See CONF-7506133—. 

The functional anatomy of cone cell endings in the turtle 
retina was investigated by means of freeze-fracturing and observing 
the effects of light and temperature. Freeze-fracturing revealed 
striking intramembrane specializations at the interface between 
synaptic ridge and horizontal cell processes in the invaginating 
synapses at the basal synapses. The effects of light and tem- 
perature on the synaptic endings supported the idea that during 
transmitter release, synaptic vesicle membrane is reversibly incor- 
porated into the plasmalemma. The invaginating synapse is a sensi- 
tive morphological indicator of the amount of presynaptic mem- 
brane, since the deep penetration of dyads and triads into the pho- 
toreceptor endings reflects transitory accumulation of plasma 
membrane at a bottleneck along a cycle of continuous movement 
of synaptic vesicle membrane. (HLW) 


11296 Receptor coupling in the toad retina. Fain, G.L.; Gold, 
G.H.; Dowling, J.E. (Harvard Univ., Cambridge). pp 547-561 of In 
Cold Spring Harbor symposia on quantitative biology. Volume XL. 
The synapse. Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
(1976). 

From 40. Cold Spring Harbor symposium-the synapse, Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

It was discovered that rods in the toad were coupled 
together and it was possible to show that the coupling is so exten- 
sive that most of the response recorded in a single rod is generated 
by pigment bleached in other receptors. A single rod may receive 
signals from as many as 8-9000 other rods distributed over an area 
of 0.5 mm?. Furthermore, the coupling is specific: under all condi- 
tions tested, rods received signals only from other rods and not 
from cones. The toad thus provided us with an opportunity to 
study in detail receptor-specific junctions that mediate significant 
interactions. In this paper, we describe the physiology of receptor 
coupling in the toad and the specialized junctions between recep- 
tors that we believe mediate coupling. We also compare the toad 
interreceptor contacts with similar junctions observed elsewhere in 
the retina and discuss the significance of these interactions for 
receptor physiology and visual perception. 


11297 Signal transmission from ° to ganglion cells 
in the visual of the giant barnacle. Ozawa, S. (Univ. of 
California, Los Angeles); Hagiwara, S.; Nicolaysen, K.; Stuart, 
A.E. pp 563-570 of In Cold Spring Harbor symposia on quantita- 
tive biology. Volume XL. The synapse. Cold Spring Harbor, NY; 
Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Studies were conducted on electrical properties of the 
postsynaptic membrane and the relationship between events in the 
photoreceptor and in the ganglion cells in the light and dark. The 
supraesophageal ganglion together with the circumesophageal con- 
nectives and the median ocellus were isolated from the giant bar- 
nacle, Balanus nubilus. Results are discussed with regard to output 
of the supraesophageal ganglion; input to the supraesophageal gan- 
glion; effect of tetrodotoxin on transmission from photoreceptor to 
biphasically responding cell (BRC); conductance changes during 
hyperpolarizing and depolarizing responses of a BRC; effects of 
Na-free and Ca-free saline on BRC response; relationship between 
the potential change in the photoreceptor terminal and the 

mse of a BRC; and conductance changes of the BRC mem- 
brane during transmission. (HLW) 


MEDICINE 
REFER ALSO TO CITATION(S) 11260, 11341 


11298 (CONF-761006—3) Use of computers in nuclear 
medicine. Bell, P.R.; Dillon, R.S. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. Contract W-7405-ENG-26. 16p. Dep. NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 
America (USA) (20 Oct 1976). 

Computers are used in Nuclear Medicine to maintain pa- 
tient record files, to operate billing accounts, to keep up an 
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isotope inventory and for data collection and analysis in conjunc- 
tion with general laboratory equipment. This paper will be limited 
to the problems of static and dynamic gamma ray imaging. 
Gamma-ray imaging for nuclear medicine produces images of poor 
resolution and inadequate statistical accuracy. This situation is the 
result of the low gamma-ray flux emanating from the patient. Dose 
limitations together with the radionuclide properties determine this 
flux. The specific degree of resolution and counting statistics in 
any given example are the result of a compromise involving the 
imaging duration and instrument design. Improving resolution 
results in a decrease in sensitivity, thus a worsening of counting 
statistics which can be improved only by increasing the time taken 
to form the image. This is one of the problems that led to the use 
of computers for image processing. When nuclear medicine images 
are recorded directly, any error of intensity setting or other faults 
produce a bad image which cannot be easily repeated. In the case 
of dynamic studies the series cannot be repeated until the activity 
clears from the patient. Thus it is of great practical importance to 
access and store the original data digitally so that a spoiled photo- 
graph can be repeated without much cost or delay. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 10912, 10914 


11299 (COO—3399-10) Development of scan analysis 
techniques employing a small computer. Final report, February 1, 
1963—July 31, 1976. Kuhl, D.E. (Pennsylvania Univ., Philadelphia 
(USA)). 5 Aug 1976. Contract E(11-1)-3399. 17p. Dep. NTIS 
$3.50. 

During the thirteen year duration of this contract the goal 
has been to develop and apply computer based analysis of 
radionuclide scan data so as to make available improved diagnostic 
information based on a knowledge of localized quantitative esti- 
— of radionuclide concentration. Results are summarized. 
(CH) 


11300 (NTIS/PS—76/0125) Radioimmunoassay studies (a 
bibliography with abstracts). Report for 1964—Feb 1976. Crockett, 
P.W. (National Technical Information Service, Springfield, Va. 
(USA)). Mar 1976. 84p. NTIS $25.00. 

Supersedes NTIS/PS—75/262. 

The bibliography presents a compilation of references on 
the utilization of the radioimmunoassay test in serology, immunolo- 
gy, biochemistry, and clinical chemistry. (This updated bibliog- 
raphy contains 79 abstracts, 24 of which are new entries to the 
previous edition.) (GRA) 


11301 (NTIS/PS—76/0290) Radiotherapeutic agents and 
techniques (a bibliography with abstracts). Report for 1964-Mar 
1976. Crockett, P.W. (National Technical Information Service, 
Springfield, Va. (USA)). Apr 1976. 198p. NTIS $25.00. 

Updates NTIS/PS-75/173. 

Research reports are cited on the use of gamma rays, x-rays, 
protons, electrons, neutrons, heavy ions, negative pions, and 
radioisotopes in radiotherapy. The bibliography includes data on 
particle accelerators, dosimetry, and health physics. The effective- 
ness of radiation for the treatment of cancer and hyperthyroidism 
is emphasized. (Contains 193 abstracts) (GRA) 


11302 (NTIS/PS—76/0291) Radiodiagnostic agents and 
techniques. Volume 1. 1964—1973 (a bibliography with abstracts). 
Report for 1964-1973. Crockett, P.W. (National Technical Infor- 
mation Service, Springfield, Va. (USA)). Apr 1976. 182p. NTIS 
$25.00. 

Research reports are cited on the applications of neutrons, 
protons, x-rays, and radioisotopes to medical diagnosis. The topics 
cover data on biomedical radiography, scanning and imaging 
techniques including tomography, production of radiopharmaceuti- 
cals, dosimetry and health physics, equipment, and computer appli- 
cations. (Contains 177 abstracts) (GRA) 


11303 (NTIS/PS—76/0292) Radiodiagnostic agents and 
techniques. Volume 2. 1974-March 1976 (a bibliography with ab- 
stracts). Report for 1974-Mar 1976. Crockett, P.W. (National 
Technical Information Service, Springfield, Va. (USA)). Apr 1976. 
190p. NTIS $25.00. 

Updates NTIS/PS-75/213. 

Research reports are cited on the applications of neutrons, 
protons, x-rays, and radioisotopes to medical diagnosis. The topics 
cover data on biomedical radiography, scanning and imaging 
techniques including tomography, production of radiopharmaceuti- 
cals, dosimetry and health physics, equipment, and computer appli- 
cations. (Contains 185 abstracts) See also NTIS/PS-76/0291, 
oe Agents and Techniques. Vol. 1. 1964-1973. 
(GRA) 
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11304 Differential labeling of glial cells and GABA-inhibitory 
interneurons and nerve terminals alboutns the microinjection of [8- 
‘H]alanine, (*HJDABA and [*H]JGABA into single folia of the 
cerebellum. Kelly, J.S.; Dick, F. (Medical Research Center, Cam- 
bridge, Eng.). pp 93-106 of In Cold Spring Harbor symposia on 
quantitative biology. Volume XL. The synapse. Cold Spring Har- 
bor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Methods are described for labeling glial cells and their 
processes or the nerve cells and their nerve terminals thought to 
release GABA (y-aminobutyric acid) as their transmitter by giving 
microinjections of [8-*H]Jalanine, *H-DABA(2,4-diaminobutyric 
acid) and *H-GABA into single folia of the rat or cat cerebellum 
followed by glutaraldehyde fixation. The distribution of radioactivi- 
ty is similar to that obtained with other neutral amino acids. Using 
3H-DABA it has also been possible to reproduce the electron 
microscopic autoradiographic results obtained by other investiga- 
tors; it was thus confirmed that 7H-DABA can be accumulated by 
the same nerve terminals that have been shown to accumulate 
GABA. Results show that some of the difficulties encountered in 
previous attempts to label GABA-releasing nerve terminals in the 
cerebellum with *H-GABA can be overcome by microinjecting 
small volumes of *H-DABA or *H-GABA directly into the sub- 
stance of the cerebellum with small-tipped micropipettes. (HLW) 


MICROBIOLOGY 
REFER ALSO TO CITATION(S) 8973, 9087, 9172, 11231 


11305 Preservation of synaptic structure by rapid freezing. 
Heuser, J.E. (Univ. of California, San Francisco); Reese, T.S.; 
Landis, D.M.D. pp 17-24 of In Cold Spring Harbor symposia on 
quantitative biology. Volume XL. The synapse. Cold Spring Har- 
bor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

It is becoming apparent that aldehyde fixatives cannot arrest 
many synaptic activities fast enough to reveal their structural basis 
in the electron microscope. What is needed is a reliable technique 
to freeze synapses while they are active so that they can be ex- 
amined directly in freeze-fracture replicas or can be fixed while 
still frozen and then examined in thin sections. Here we describe a 
machine that is potentially capable of freezing nerve and muscle 
tissues fast enough to capture the fleeting morphological changes 
that occur during synaptic transmission. Tissues frozen in this 
machine can be put directly into a Balzers freeze-fracture ap- 
paratus. 


MORPHOLOGY 
REFER ALSO TO CITATION(S) 11280, 11282, 11316, 11321 


11306 Guide to the synaptic analysis of the neuropil. Palay, 
S.L.; Chan-Palay, V. (Harvard Medical School, Boston). pp 1-16 
of In Cold Spring Harbor symposia on quantitative biology. 
Volume XL. The synapse. Cold Spring Harbor, NY; Cold Spring 
Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

A morphological analysis of the organization of the gray 
matter in the central nervous system depends on the discovery of 
consistent repetitive patterns. Without these, the gray matter 
remains a chaotic jungle. An hypothesis derived from the study of 
a few simple regions has been developed to serve as a guide in 
finding these patterns. It states that all nerve fibers and terminals 
arising from a particular group of nerve cells, or, more precisely, a 
particular nerve cell type, display similar axoplasmic configurations 
despite variations in size and shape of the terminations. Experi- 
mental methods for identifying nerve terminals can be translated 
from the light microscopic to the electron microscopic level, but 
there are significant drawbacks at both levels: lack of precision, 
destruction of fibers of passage, and rapid evolution of the 
degenerative process may greatly restrict their usefulness. Labeling 
with tritiated amino acids or transmitters, or with horseradish 
peroxidase, provides new methods for tracing interneuronal con- 
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nections at the electron microscopic level. These have the ad- 
vantages of high specificity, nondestructiveness and a physiological 
mode of selective marking. However, they do not offer a solution 
to the problem of short-range connections. For these, careful 
reconstructions of serial sections may prove necessary. The aim of 
all these methods is to discover patterns of synaptic connectivity in 
order to map the cellular organization of the nervous system. In 
the foregoing, nothing was said about synapses other than those ar- 
ticulating axons with somata or dendrites and their appendages. 
Clearly the same principles of recognition apply to axo-axonal and 
dendro-dendritic synapses. Although the synapses that have been 
considered here are chemical synapses, the same questions regard- 
- .e —? of the partners in electrotonic junctions must be 
ed as well. 


11307 Stimulation-induced depletion of vesicles, 

transmission, and recovery processes at a vertebrate central 
snyapse. Bennett, M.V.L.; Model, P.G.; Highstein, S.M. (Albert 
Einstein Coll. of Medicine, New York). pp 25-35 of In Cold Spring 
Harbor symposia on quantitative biology. Volume XL. The 
ashe. Cold Spring Harbor, NY; Cold Spring Harbor Lab. 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
— Harbor, New York, United States of America (USA) (3 Jun 

). 

See CONF-7506133—. 

The Mauthner fiber giant fiber synapses of the hatchetfish 
are chemically transmitting axo-axionic synapses in the medulla. 
Tetanic stimulation at room temperature depletes the presynaptic 
Mauthner terminal of vesicles and leads to the appearance of large 
numbers of irregular membraneous compartments in the terminal. 
Stimulation during cooling to 12°C depletes the terminal of vesi- 
cles and greatly increases the external surface, which forms large 
whorls of invaginating double membranes. Many coated vesicles 
are attached to the surface and the invaginating whorls. It is con- 
cluded that vesicles are discharged by exocytosis and fusion of 
their membrane with the external surface, and that at room tem- 
perature, membrane is reinternalized by coated vesicles and 
formed into irregular compartments. In completion of the cycle, 
these compartments disappear, and the vesicle population recovers 
over an hour or two of rest. 


11308 Structure and permeability of isolated hepatocyte gap 

junctions. Goodenough, D.A. (Harvard Medical School, Boston). 
pp 37-43 of In Cold Spring Harbor symposia on quantitative biolo- 
gy. Volume XL. The synapse. Cold Spring Harbor, NY; Cold 
pring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

The ultrastructure of the gap junction may be visualized in 
both in situ and isolated preparations by using a variety of electron 
microscope techniques. The junction is composed of a lattice of 
subunits, called connexons, which show variable degrees of 
packing into a hexagonal lattice depending on a variety of poorly 
understood conditions. In general, it appears that the more uncou- 
pled and ‘’dead”’ the junction, the more regular and condensed the 
hexagonal lattice becomes. It is not yet known whether these are 
‘postmortem’ changes or physiologically active and reversible 
changes involved in regulation of junctional permeability. Using a 
variety of techniques, it can be seen that the connexon extends 
completely across the junctional membranes, from the cytoplasmic 
surface of one cell to the cytoplasmic surface of the other, 
spanning the 2-nm ‘‘gap’’ between the apposed junctional mem- 
branes. Thus it is possible to implicate the connexon as a permea- 
bility channel from cytoplasm to cytoplasm, although the hydro- 
philic pore through the center of the connexon has not yet been 
demonstrated to span the full junction thickness. X-ray diffraction 
experiments —— these conclusions, and the excellent correla- 
tion between the electron microscope and x-ray diffraction data 


lends great confidence to the interpretations of gap junction struc- 
ture presented thus far. 


11309 Topographic polarity of the optic tectum studied by 
reimplantation of the tectal tissue in adult goldfish. Yoon, M.G. 
(Dalhousie Univ., Halifax, Nova Scotia). pp 503-519 of In Cold 
Spring Harbor symposia on quantitative ge Volume XL. The 
synapse. Cold Spring Harbor, NY; Cold Spring Harbor Lab. 
(1976). 

From 40. Cold Spring Harbor symposium-the a Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Adult goldfish (Carassins auratus) were used in the experi- 
ments. The optic tectum in the midbrain was exposed and various 
types of surgical reimplantations were performed. Methods for 
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mapping the topographic ttern of visual projecti are 
described. Results are ewee with regard to the following: re- 
tention of the original topographic polarity by the rotated tectal 
reimplants; reimplantation of the tectal tissue following inversion 
of its laminar structure; morphologic changes in the laminar struc- 
ture of the reimplanted tectal tissue; reinnervation of the tectal 
reimplant after derangement of its laminar structure; routes taken 
by incoming optic fibers into the rotated tectal reimplant; and 
reimplantation of a rotated tectal tissue within the rostral half-tec- 
tum following excision of the caudal part of the tectum. (HLW) 


11310 Synaptic chemistry of identified cells in the vertebrate 
retina. Lam, D.M.K. (Harvard Medical School, Boston). 571- 
579 of In Cold Spring Harbor symposia on quantitative Satna. 
Volume XL. The synapse. Cold Spring Harbor, NY; Cold Spring 
Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
For g Harbor, New York, United States of America (USA) (3 Jun 
1 ). 

See CONF-7506133—. 

There are several general implications of our studies on the 
you chemistry of identified cells in the vertebrate retina. It is 
shown that specific proteolytic enzymes can be used to dissociate a 
retina into single cells, many of which still retain their identifiable 
morphology, making it possible to select a single class of isolated 
retinal cells for chemical and physiological studies. Our studies 
show that the different types of Sole within a single class of retinal 
neurons may also possess different biochemical properties. For in- 
stance, cone and rod horizontal cells of some lower vertebrates are 
chemically different in their ability to synthesize and take up y- 
aminobutyric acid. Other studies have also shown that only a frac- 
tion of the amacrine cells contain catecholamines, and only some 
amacrine cells accumulate exogenous y-aminobutyric acid. A 
major limitation of collecting identified retinal cells for chemical 
studies is that even if an isolated cell can be identified as one of 
the five major classes, is is often not possible to determine 
unequivocally the exact cell type to which the neuron belongs. 
Neither is it possible as yet to measure the specific activities of 
transmitter-synthesizing enzymes in a single retinal cell. Thus 
although we could compare enzyme activities in cone and rod 
horizontal cells by using different animals, we were not able to 
determine if the different types of cone horizontal cells in the gold- 
fish retina all synthesize -y-aminobutyric acid. For more precise stu- 
dies of retinal transmitters, it is therefore important to develop 
methods by which concentrations of transmitter candidates or ac- 
tivities of transmitter-synthesizing enzymes in a single retinal cell 
can be measured and to establish more criteria whereby the exact 
subciass of a dissociated cell can be unequivocally identified. 


11311 Functional architecture of area 17 in normal and 

ly deprived macaque monkeys. Hubel, D.H.; Wiesel, 
T.N.; LeVay, S. (Harvard Medical School, Boston). pp 581-589 of 
In Cold Spring Harbor symposia on quantitative biology. Volume 
XL. The synapse. Cold Spring Harbor, NY; Cold Spring Harbor 
Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Physiological studies on the visual cortex of macaque mon- 
keys are reviewed with regard to hypercolumns, magnification, and 
receptive field size. Studies on monocular deprivation showed that 
ocular dominance architecture of the cortex can change markedly 
as a result of visual deprivation. The manner in which changes in 
the ocular dominance columns develop is discussed. (HLW) 


11312 Cell junctions in development, with particular reference 
to the neural tube. Revel, J.P.; Brown, S.S. (California Inst. of 
Tech., Pasadena). pp 443-455 of In Cold Spring Harbor symposia 
on quantitative biology. Volume XL. The synapse. Cold Spring 
Harbor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Fag Harbor, New York, United States of America (USA) (3 Jun 
1975) 


See CONF-7506133—. 

A morphological analysis of gap and tight junctions in the 
developing chick embryo has shown profound changes in the junc- 
tional complement in the developing anlagen of the neural tube 
and other structures. Unfortunately, the temporal sequence of the 
changes observed is difficult to establish with enough precision to 
determine with certainty whether the changes in the junctional 
component precede differentiation or only represent one of the 
steps in the developmental process. The data presented emphasize 
the complexity of the morphological appearance of the junctions 
and suggest that a thorough biochemical and physiological analysis 
will be needed in addition to morphological investigation before it 
becomes possible to clearly understand the role of intercellular 
junctions in development. 
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PATHOLOGY 


REFER ALSO TO CITATION(S) 10636, 11236 


PHYSIOLOGICAL SYSTEMS 


REFER ALSO TO CITATION(S) 11210, 11279 


11313 Properties of the sodium channel gating current. 
Bezanilla, F. (Universidad de Chile); Armstrong, C.M. pp 297-304 
of In Cold Spring Harbdt symposia on quantitative biology. 
Volume XL. The synapse. Cold Spring Harbor, NY; Cold Spring 
Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Fo Harbor, New York, United States of America (USA) (3 Jun 
1975) 


See CONF-7506133—. 

Evidence and discussion are presented regarding the follow- 
ing questions: Does the gating current associated with the opening 
of the Na channels have a rising phase, or does it rise instantly and 
decay monotonically. Does the falling phase of gating current have 
more than one component. Is gating current affected by inactiva- 
tion of the Na channels. Does the gating current associated with 
the closing of the activation gates of the Na channels have a time 
course similar to INa under the same circumstances. (HLW) 


11314 Formation and elimination of synapses in skeletal 
muscles of rat. Jansen, J.K.S.; Van Essen, D.C.; Brown, M.C. 
(Univ. of Oslo). pp 425-434 of In Cold Spring Harbor symposia on 
quantitative biology. Volume XL. The synapse. Cold Spring Har- 
bor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 

). 

See CONF-7506133—. 

Synaptic connections between neurons are formed with a 
remarkable degree of precision. Yet the mechanism by which a 
growing axon selects its proper targets from among a large group 
of potential candidates is still only poorly understood. It is not 
clear, for example, how in a mammalian skeletal muscle each 
muscle fiber comes to be innervated by only a single motor neu- 
ron. In this paper, we summarize experiments performed in this 
laboratory over the last several years relating to several different 
aspects of the process of muscle innervation. One of the first 
questions is how a motor axon '’decides’’ whether or not to inner- 
vate a muscle fiber. Here we were interested in the possibility that 
synapse formation might depend on the _ recognition of 
acetylcholine receptors in the muscle membrane. Another question 
concerns how the presence of an established synapse is able to 
prevent additional innervation outside the synaptic region. We 
describe observations suggesting that the ability to accept innerva- 
tion is suppressed by muscle activity per se and not by any special 
nerve-mediated ‘’trophic’’ influence. Finally, we were intrigued by 
the observations that there is a transient stage of multiple innerva- 
tion of neonatal muscle fibers. We have confirmed this point and 
established that shortly after birth there is a massive reduction in 
the number of peripheral synapses made by each motor neuron. 
We have also obtained several clues relating to how the excess 
synaptic inputs to each muscle fiber are eliminated. 


11315 Responses of spinal motor neurons to section and 
restoration of peripheral motor connections. Kuno, M. (Univ. of 
North Carolina, Chapel Hill). pp 457-463 of In Cold Spring Har- 
bor symposia on quantitative biology. Volume XL. The synapse. 
Cold Spring Harbor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
mn Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Cats were used for studies on the following: effects of 
chronic sections of axons on properties of motor neurons innervat- 
ing fast, pale, slow red muscles; recovery of motor neurons when 
the cut motor axons reinnervate the muscles; recovery of the 
original motor neuron properties in relation to the type of muscle 
to which the cut motor axons are reunited and functional motor 
connections in the periphery; and effects of changing the condition 
of the innervated muscle on properties of motor neurons. (HLW) 


11316 Modification and regeneration of synaptic connections in 
cultured leech ganglia. Miyazaki, S.; Nicholls, J.G.; Wallace, B.G. 
(Stanford Univ., CA). pp 483-493 of In Cold Spring Harbor sym- 
ia on quantitative biology. Volume XL. The synapse. Cold 
pring Harbor, NY; Cold Spring Harbor Lab. (1976). 
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From 40. Cold Spring Harbor symposium-the s' a: Cold 
Spring Harbor, New York, United States of America (Us ) (3 Jun 


1975). 

See CONF-7506133—. 

Segmental ganglia of the central nervous system of the leech 
were maintained in culture medium outside the animal for several 
weeks in order to study the properties of synapses and regenera- 
tion by identified sensory and motor nerve cells. A variety of 
preparations were used, including single ganglia, chains of ganglia 
and ganglia connected to the areas of skin and muscle that they 
normally innervate in the animal. For up to 10 weeks after 
removal from the animal, resting and action potentials recorded 
from sensory and motor neurons resembled those seen in normal 
ganglia. The same individual cell in a cultured ganglion could be 
recorded from with intracellular electrodes on a second occasion 
after an interval of a few days. Sensory cells, identified as touch, 
pressure or nociceptive according to their morphology and electri- 
cal properties, continued to respond selectively to stimuli of the 
appropriate modality applied to their receptive fields in the skin; 
action potentials in motor cells caused contractions in the ap- 
propriate muscles. The morphological appearances of sensory cells 
were compared in cultured and normal ganglia after injection of 
horseradish peroxidase. In cultured ganglia, the branching pattern 
appeared normal, but varicosities became more conspicuous. 
When connectives linking cultured ganglia were crushed or cut, 
regeneration occurred. By 7 days, impulses propagated through the 
regenerated fibers and evoked synaptic potentials on cells within 
the next ganglion. The course taken by regenerating axons was ob- 
served in cells injected with horseradish peroxidase. The results 
again resembled those seen in animals with similar lesions. The 
cultured ganglia provide preparations in which it is possible to 
analyze the mechanisms that underlie long-term changes similar to 
those seen in the leech central nervous system in situ. 


11317 Transmission of signals from photoreceptors to ganglion 
cells in the eye of the turtle. Baylor, D.A.; Fettiplace, R. (Stanford 
Univ., CA). pp 529-536 of In Cold Spring Harbor symposia on 
quantitative biology. Volume XL. The synapse. Cold Spring Har- 
bor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Synaptic transfer between receptors and ganglion cells was 
studied in the retina of the turtle. In the normal operation of this 
pathway, signals are relayed across two or more chemical synapses. 
Previous work indicates that the receptors give graded hyper- 
polarizations to light, and that the bipolar cells also respond with 
graded potential changes; the ganglion cells give impulses. Injec- 
tion of weak electrical currents into a single receptor provides an 
alternative means of activating the pathway. We have used this 
technique to examine the role of the receptors’ hyperpolarization 
in signal transmission and the sensitivity and temporal properties of 
the pathway. The response of a ganglion cell evoked by light on 
the retina can be duplicated by electrically hyperpolarizing a 
receptor and antagonized by electrical depolarization. This in- 
dicates that the hyperpolarization is responsible for regulating the 
flow of information from the receptors to the second-order retinal 
cells. The sensitivity of the synaptic path from cones to ganglion 
cells, determined from electrical stimulation of single receptors, 
was found to be sufficient to permit detection of about 100 
photoisomerizations. Using the same technique, the kinetics of 
transfer were studied and found to exhibit a delay or integrating 
process and also a slow differentiation that blocks steady-state 
transmission. For the path from red-sensitive cones to ganglion 
cells, the apparent time constant of the delay process was of the 
order of 75 ms and that of the differentiation, about 100 ms. In 
the path from rods to ganglion cells, the differentiation was several 
times slower. 


11318 Synaptic transmission from photoreceptors to bipolar 
and horizontal cells in the carp retina. Kaneko, A.; Shimazaki, H. 
(Keio Univ., Tokyo). pp 537-546 of In Cold Spring Harbor sympo- 
sia on quantitative biology. Volume XL. The synapse. Cold Spring 
Harbor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
— Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

This study presented supporting evidence for the chemical 
transmission from the receptors to the second-order neurons in the 
retina, i.e., horizontal cell and two types of bipolar cells. It is in- 
teresting that the same transmitter produced postsynaptic respon- 
ses of opposite polarities by different mechanisms, one by increas- 
ing the membrane permeability, and the other by decreasing it. 
This must be performed by the different properties of the 
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subsynaptic membranes. Further analysis of the difference in the 
synaptic membrane of the horizontal cell and the two types of 
bipolar cells may contribute to a better understanding of signal 
transmission. Identification of transmitter substances is also a 
question of acute importance. It has been shown that glutamate 
and aspartate produce potential changes in horizontal and bipolar 
cells similar to those expected from the above discussed hypothes- 
is, but more crucial tests will be before determining if 
this substance is the transmitter. Also for such studies, it is essen- 
tial to obtain more information concerning the synaptic 
mechanisms operating under normal conditions. 


11319 Functional organization of projections from striate to 
visual cortex in the rhesus monkey. Zeki, S.M. (Univ. 

Coll., London). pp 591-600 of In Cold Spring Harbor symposia on 
quantitative biology. Volume XL. The synapse. Cold Spring Har- 
bor, NY; Cold Spring Harbor Lab. (1976). 
From 40. Cold Spring Harbor symposium-the s' ; Cold 
terse Harbor, New York, United States of America (USA) (3 Jun 


See CONF-7506133—. 

Studies on the physiology of the visual cortex of rhesus 
monkeys are reviewed under the following headings: parallel and 
independent efferent outputs from area 17 of the visual cortex; 
recordings from single cells in separate prestriate areas; color-cod- 
ing in cortical areas surrounding the V4 area; differentiation 
between the areas of the prestriate cortex; and convergent and 
divergent connections between visual cortical areas. (HLW) 








11320 Synaptic competition in the kitten’s visual cortex. 
Blakemore, C.; Van Sluyters, R.C.; Movshon, J.A. (Univ. of Cam- 
bridge, Eng.). pp 601-609 of In Cold Spring Harbor symposia on 
quantitative biology. Volume XL. The synapse. Cold Spring Har- 
bor, NY; Cold Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
west Harbor, New York, United States of America (USA) (3 Jun 








See CONF-7506133—. 

Studies on plasticity of synaptic input to cells in the visual 
cortex of the kitten are reviewed. Cccssanhgeinhenhent studies were 
conducted on kittens following monocular deprivation and respon- 
ses of cortical neurons were analyzed qualitatively. Results are 
discussed with re to the following: the effects of prolonged 
reverse suturing; the speed of recapture after reverse suturing; the 
strategy of reinnervation; and the reestablishment of receptive field 

— after prolonged and brief monocular deprivation. 
( ) 


Adaptive synaptic connections formed in the visual 
pathways in response to aberrant. inputs. Guillery, 
R.W.; Casagrande, V.A. (Univ. of Wisconsin, Madison). pp 611- 
617 of In Cold Spring Harbor symposia on quantitative biology. 
Volume XL. The synapse. Cold Spring Harbor, NY; Cold Spring 
Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
es Harbor, New York, United States-of America (USA) (3 Jun 
1975). . 


See CONF-7506133—. 

We have shown that several modifications of the visual 
system can occur in Siamese cats. In normally reared Siamese cats, 
the geniculocortical afferents that carry a non-sense sequence are 
suppressed in some cats and rearranged to produce a reasonably 
normal sequence in others. It is not known at what stage of 
development either of these modifications occurs, but there is 
good reason for thinking that the rearrangement of geniculocorti- 
cal afferents is independent of visual experience, and it probably 
occurs before eye opening, since in a normal cat the geniculocorti- 
cal pathways are established at that stage. It can be shown that 
when a Midwestern cat is raised with one eye closed, the visual 
cortex continues to receive inputs from the closed eye. In spite of 
this, the cat appears to be blind in the deprived eye. Thus it is 
necessary to conclude that there is a block or a developmental 
failure in the pathway from the cortex to the motor centers. We 
conclude that the pathways from the lateral geniculate nucleus to 
the cortex can be either switched off or reversed, that the same is 
true for pathways arising in the cortex, and that these changes il- 
lustrate the developmental potentials of normal cats. Perhaps the 
most significant conclusion is that cortical inputs that do not 
represent the sensory world in an orderly manner are not 
established at cortical levels. This may explain some of the effects 
of visual deprivation and raises a fascinating question about the 
limits of sensory experience. 


11322 Basilar membrane motion. Zweig, G. (California Inst. of 
Tech., Pasadena). pp 619-633 of In Cold Spring Harbor symposia 
on quantitative bi . Volume XL. The synapse. Cold Spring 
Harbor, NY; Cold Spring Harbor Lab. (1976). 
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From 40. Cold es Harbor symposium-the s ; Cold 
Space Harbor, New York, United States of America (USA) (3 Jun 


See CONF-7506133—. 

The anatomy and physiology of the ear are reviewed and 
mathematical models of cochlear mechanics are discussed. Using 
the measurements of the amplitude and phase of the displacement 
of a single point on the basilar membrane and the response derived 
at other points on the membrane from the assumption of scaling, 
the motion of the entire membrane was reconstructed and found 
to be in agreement with earlier observations. A description was 
given of how the observed motion of the basilar membrane 
Originated from the mechanical structure of the cochlea. (HLW) 


11323 Analyzing natural images: a computational theory of tex- 
ture vision. Marr, D. (Massachusetts Inst. of Tech., Cambridge). 
pp 647-662 of In Cold Spring Harbor symposia on quantitative 
biology. Volume XL. The synapse. Cold Spring Harbor, NY; Cold 
Spring Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
a Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

Understanding how the visual cortex analyzes natural 
images is one goal of visual neurophysiology. At some stage, we 
need to confront the information processing problems involved. A 
series of computational experiments on natural images was there- 
fore undertaken, and a visual preprocessor with the following 
structure emerged: Approximations to the first and second 
directional derivatives of intensity are measured everywhere. They 
are computed by convolving the image with '‘edge-shaped”’ and 
"'bar-shaped’’ masks. These measurements are parsed into an 
orientation-dependent description of the intensity changes present 
in the image. The parsing process consists of discovering and 
matching peaks and troughs in the measurements and roughly clas- 
sifying local patterns of peaks into edges, lines, shading, etc. The 
descriptions obtained at each orientation are combined, termina- 
tion points of edges are discovered, and small blobs are isolated 
and described. This preprocessor computes what is called the 
primal sketch of an image; but for most images, it is large and un- 
wieldy. By examining our ability to interpret certain simple 
drawings, it is demonstrated that a variety of abstract grouping 
processes and related facilities are present in our visual system. It 
is shown how, if applied to the primal sketch, these processes are 
capable of successfully analyzing many kinds of visual texture and 
of extracting perceived ‘'figure’’ from ground. It is conjectured 
that these operations can account for the entire range of texture 
discriminations of which we are capable, and the analysis of 
several real images is given in its support. The conjecture relegates 
the influence of higher level knowledge on visual processing to a 
much later stage than is currently found in machine vision pro- 
grams and implies that such knowledge should influence the con- 
trol of, rather than the actual computations in, the earlier stages of 
analysis. 


11324 Peripheral feedback in the leech swimming rhythm. 
Kristan, W.B. Jr.; Stent, G.S. (Univ. of California, Berkeley). pp 
663-674 of In Cold Spring Harbor symposia on quantitative biolo- 

. Volume XL. The synapse. Cold Spring Harbor, NY; Cold 
ering Harbor Lab. (1976). 

From 40. Cold Spring Harbor symposium-the synapse; Cold 
Spring Harbor, New York, United States of America (USA) (3 Jun 
1975). 

See CONF-7506133—. 

On first sight, the swimming rhythm of the leech seems to 
consist of a simple reciprocal action of two antiphasically active 
sets of segmental muscles driven by two antiphasically active sets 
of segmental motor neurons. However, a detailed examination of 
the rhythm reveals a more complicated pattern of motor control. 
This pattern is complicated because it is the result of an intraseg- 
mental interaction of a central nervous oscillator and of a pair of 
peripheral reflex loops that monitor the realization of the centrally 
commanded motor acts. In this regard, leech swimming resembles 
some rhythmic locomotory routines of anthropods. Furthermore, 
both front-to-rear and rear-to-front intersegmental central nervous 
interactions lock the segmental rhythms into an appropriate phase 
relation. Although the detailed neural basis of the central oscillator 
and of the intersegmental coordinating links remains to be worked 
out in terms of identified cells and their connections, it appears 
highly likely that the inhibitory motor neurons of the longitudinal 
muscles form an integral part of both circuits. The peripheral 
reflex loops appear to depend on the detection of stretch of the 
segmental body wall, but the sensory elements responsible for this 
detection also have not been found as yet. Nevertheless, the en- 
semble of presently available data on the body movements, muscle 
contractions, neuronal activity patterns and intercellular synaptic 
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connections makes it unlikely that a neuronal circuit more simple 
than that advanced here can generate the observed swimming 
rhythm. 


PUBLIC HEALTH 


REFER ALSO TO CITATION(S) 11374, 11375, 11376 


AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 10140, 11260, 11368 


11325 (COO—2528-2) Cellular approaches to agricultural 
genetics. Progress report, December 1, 1975—November 30, 1976. 
Carlson, P.S. (Michigan State Univ., East Lansing (USA)). 1976. 
Contract E(11-1 1.2598. llp. Dep. NTIS $3.50. 

The intent of this project is to define conditions for the in 
vitro culture and subsequent regeneration into whole plants of so- 
matic cells of important crop species. Work during this year has 
focused upon defining the role of several variables in regeneration 
of cultures derived primarily from potatoes, barley and long term 
tobacco cultures. Specific variables which were examined included 
source of the initial explant for in vitro culture, effects of various 
hormones (primarily 2,4-D and ABA), effects of alterations of the 
basic mineral salts medium, effects of various physical shocks and 
effects of selection and subculture of callus approximating a 
desired morphological type. Further research is focused on defin- 
ing the response of plant cells to a range of mutagenic, car- 
cinogenic and teratogenic agents. Initial work in this area has 
developed and characterized a haploid cell line of tobacco capable 
of responding quantitatively to these agents. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


REFER ALSO TO CITATION(S) 11592 


RADIATION EFFECTS ON CELLS 


EXTERNAL SOURCE 


11326 (COO—2486-365, pp vp, Paper |) Ionization of liquids. 
Gregg, E.C.; Bakale, G. 1 Sep 1976. 

In Investigations of the biological effects of radiation: a 
multi-discipline approach. Progress report, May 1, 1975—July 31, 
1976. 

Application of pulsed-conductivity techniques to ionization 
phenomena in liquids has yielded new results on electron transport 
and electron reactions in nonpolar liquids which we have extrapo- 
lated to biological systems to develop a novel model of direct 
radiation damage to mammalian cells that involves the unsolvated 
electron as the key reactant. Among these new results are electron 
attachment rate constants of thirty-five substituted nitrobenzene 
compounds measured in nonpolar solvents which when combined 
with product anion lifetimes are correlated with cellular radiosen- 
sitization efficiencies. From this study we found that electron at- 
tachment rates are dependent upon the electron mobility in the 
solvents and upon the dipole moment of the electron-accepting 
nitrobenzene compounds. The model also drawn upon energy-de- 
pendent electron attachment rates which we have measured in 
cryogenic liquids, and we have measured in the same solvents as- 
sociative detachment rate constants and electron momentum 
transfer cross sections. In addition to these studies of electronic 
processes in liquids, we have measured ion mobilities of lecithin 
and chlorophyll in nonpolar solvents and conclude that these 
solutes form inverse micelles under certain conditions. Formation 
of these micelles permits electron transport through the lipid 
micellar walls and electron attachment to electron-accepting polar 
solutes inside the lipid vesicles to be studied. 


11327 (COO—3009-25) Action of radiations on some biologi- 
cal model systems. Technical progress report, 1 October 1975—1 
June 1976. Stein, G. (Hebrew Univ., Jerusalem (Israel). Dept. of 
Physical Chemistry). 1976. Contract E(11-1)-3009. 12p. Dep. 
NTIS $3.50. 

Work during the period Ist October 1975 to Ist June 1976 
is reviewed. The topics investigated include: investigation of the 
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action of ionizing radiation on enzyme proteins, using the 
technique of pulse rdiolysis; the use of fast nanosecond laser pulse 
techniques in the study of biochemical and biological model 
systems; and the action of ionizing radiation on mammalian cells, 
particularly at low doses. Using chromatin as the model substance, 
radiation biological processes at the nucleoprotein level were in- 
vestigated. 


11328 Structural model of radiation effects in living cells. 
Neyman, J.; Puri, P.S. (Univ. of California, Berkeley). Proc. Natl. 
Acad. Sci. U.S.A.; 73: No. 10, 3360-3363(Oct 1976). 

The chance mechanism of cell damage and of repair in the 
course of irradiation involves two details familiar to biologists that 
thus far seem to have been overlooked in mathematical treatment. 
One of these details is that, generally, the passage of a single 
‘primary’’ radiation particle generates a ‘’cluster’’ of secondaries 
which can produce ‘‘hits’’ that damage the living cell. With high 
linear energy transfer, each cluster contains very many secondary 
particles. With low linear energy transfer, the number of seconda- 
ries per cluster is generally small. The second overlooked detail of 
the chance mechanism is concerned with what may be called the 
time scales of radiation damage and of the subsequent repair. The 
generation of a cluster of secondary particles and the possible hits 
occur so rapidly that, for all practical purposes, they may be con- 
sidered as occurring instantly. On the other hand, the subsequent 
changes in the damaged cells appear to require measurable 
amounts of time. The constructed stochastic model embodies these 
details, the clustering of secondary particles and the time scale dif- 
ference. The results explain certain details of observed 
phenomena. 


RADIATION EFFECTS ON MICROORGANISMS 


BASIC STUDIES 


11329 (COO— 2486-365) Investigations of the biological effects 
of radiation: a multi me approach. Progress report, May 1, 
1975—July 31, 1976. Friedell, H.L. (Case Western Reserve Univ., 
Cleveland, Ohio (USA). Dept. of Radiology). | Sep 1976. Con- 
tract E(11-1)-2486-PRJ-1-4. 130p. Dep. NTIS $6.00. 

Separate abstracts were prepared on four sections of this re- 
port on biological radiation effects on the slime mold, Physarum 
polycephalum. (CH) 


11330 (COO— 2486-365, pp vp, Paper 2) Mechanism of DNA 
replication and the effect of ionizing radiation on this process. 
Brewer, E.N. | Sep 1976. 

In .Investigations of the biological effects of radiation: a 
multi-discipline approach. Progress report, May 1, 1975—July 31, 
1976. 

Conditions which allow the accumulation of Okazaki inter- 
mediates in DNA replication in intact plasmodia of Physarum 
polycephalum have been determined. Limited joining of these frag- 
ments has been demonstrated in nuclei isolated from this organism. 
Rejoining of radiation-induced DNA strand breaks was not ob- 
served under similar conditions. Gamma radiation retards DNA 
chain elongation, but has no selective effect on the synthesis or 
joining of Okazaki fragments. Completion of synthesis of DNA 
replication units is inhibited by gamma radiation regardless of the 
time in the S phase of the exposure. The repair of radiation-in- 
duced DNA strand breaks in intact plasmodia of Physarum is 
blocked by EGTA treatment. 


11331 (COO— 2486-365, pp vp, Paper 3) Nucleotide metabol- 
ism in physarum polycephalum. Evans, H.H.; Evans, T.E.; Littman, 
S.R. | Sep 1976. 

In Investigations of the biological effects of radiation: a 
multi-discipline approach. Progress report, May |, 1975—July 31, 
1976. 

Results are reported from studies on the changes in the pool 
sizes and in the specific activities of the dNTP’s in P. 

lycephalum following treatment with 10 kR -y radiation, and the 
iochemical basis for the observed alterations. (CH) 


11332 (COO— 2486-365, pp vp, Paper 4) Relationship of the 
synthesis and of proteins to radiation induced mitotic 
delay. Rustad, R.C.; Oleinich, N.L.; Brewer, E.N. | Sep 1976. 

In Investigations of the biological effects of radiation: a 
So approach. Progress report, May 1, 1975—July 31, 
1 % 


The condensation of chromosomes during prophase is 
known to be inhibited by ionizing radiation, and appears to be 
linked to a cycle of the phosphorylation and dephosphorylation of 
FI histones. interrelationships between these phenomena were 
investigated in the synchronously dividing Physarum polycephalum, 
and demonstrated all of the previously-identified nuclear histones. 
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The FI histone is quite prominent in polyacrylamide gels. Using 
the postmitotic loss of Fl phosphate as a test system, we found 
that this process was delayed relative to the controls in plasmodial 
segments in which mitosis had been inhibited by ionizing radiation. 


FOOD PRESERVATION 


11333 (AD-A—024363) Radiation resistance of asporogenous 
bacteria in frozen beef. Final report, Sep 1974—Feb 1975. Maxcy, 
R.B.; Rowley, D.B.; Annellis, A. (Nebraska Univ., Lincoln 
yg Mar 1976. Contract DAAK03-74-C-0072. 28p. NTIS 


A scheme was developed to isolate the most radiation re- 
sistant vegetative microbial cells occurring in beef. Selection of 
pure cultures and enrichment provided 16 apparently different iso- 
lates with higher radiation resistance than spores of Clostridium 
botulinum. Most of these bacteria were found to be Moraxella or 
Acinetobacter. They grew over a temperature range of 2 - 50 C. 
Preliminary data indicated the isolates to be relatively sensitive to 
heat and to limited oxygen. It would appear these organisms are 
rather widespread and frequent in nature. (GRA) 


VACCINE PREPARATION AND OTHER APPLICATIONS 
REFER ALSO TO CITATION(S) 9172 


RADIATION EFFECTS ON PLANTS 


REFER ALSO TO CITATION(S) 11175 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 9312, 11351 


11334 (AD-A—021270) Use of a thermoluminescent dosimetry 
system in measuring dose to patients undergoing xeromammog- 
raphy. Guice, D.L. (Air Force Inst. of Tech., Wright-Patterson 
AFB, Ohio (USA). School of Engineering). Dec 1975. 160p. 
(GNE/PH—75-17). NTIS $6.75. 

Thesis. 

The response of lithium fluoride (TLD-100) thermolu- 
minescent dosimeters (TLDs) was calibrated against known expo- 
sures to x-ray beams having most probable energies of 11.6, 19, 
24.9, and 42 keV. Separate impressions were made of the right 
breast of a female volunteer positioned for two x-ray views used in 
xeromammography with a General Electric MMX-2 Mammog- 
raphy Unit. The impressions were used to cast Mix-D breast phan- 
toms for an Alderson-RANDO man phantom. The TLDs were used 
to measure the exposure distributions on and within the breast 
phantoms that result from xeromammography. Exposure distribu- 
tions were measured at x-ray generating potentials of 30 to 38 kVp 
for the craniocaudal view and 32 to 40 kVp for the mediolateral 
view. A technique of 300 mAs and 1.5 mm Aleg filtration was 
used for all exposures. Maximum skin doses, calculated from the 
measured exposure, ranged from 730 to 1620 mrads for the 
craniocaudal view and 1030 to 2150 mrads for the mediolateral 
view as the generating potential was increased. (GRA) 


11335 (AD-A—022183) On the stringency of dosage criteria 
for battlefield nuclear operations. Cohen, S.T. (Rand Corp., Santa 
Monica, Calif. (USA)). Jan 1975. 24p. (P—5S332). NTIS $3.50. 

The major emphasis has been placed on dosage criteria for 
the production of a specified reduction in combat effectiveness, for 
relevant military tasks, within a given period after exposure. This 
has taken the form of determining a single dosage to describe the 
radiobiological effectiveness of a tactical nuclear weapon. The 
requirement for this dosage is that it produces a severe per- 
formance degradation within a short time after exposure and that 
the effect represents a specific human response -- i.¢., permanent 
combat ineffectiveness. Such factors as transient incapacitation; 
delayed casualties and fatalities; less than severe performance 
degradation; and performance degradation resulting from syner- 
gistic relationships between weapon effects have not been given 
serious or adequate attention. (GRA) 


11336 (AD-A—023119) Annual research 1 July 
1974—30 June 1975. (Armed Forces Radiobiology Research Inst., 
Bethesda, Md. (USA)). 30 Jun 1975. 104p. (AFRRI-ARR—9). 
NTIS $5.50. 

See also report dated 30 June 1974, AD-A—009327. 
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Subjects covered are: mitigation of graft versus host disease 
in lethally irradiated mice grafted with spleen cells adherent to 
lass beads; studies on the distribution and metabolism of 
cyclotrimethylene-trinitramine in the rat and in the miniature 
swine; serum protein-bound carbohydrates and neurogenic tumors; 
a method of localization for radionuclide bone imaging in the 
mandible; acute radiation sickness--the prodromal syndrome. an 
annotated bibliography; the effect of a simulated subarachnoid 
hemorrhage on cerebral blood flow in the monkey; kinematics of 
knee motion during a simulated car crash; i hancement 
and neural oncogenesis; depression of a release during the 
ethanol withdrawal syndrome; nonexchangeable water in rat 
skeletal muscle; monkey brain damage from radiation in the 
therapeutic range. (GRA) 


11337 (AD-A—024668) The continuing medical surveillance 
of personnel exposed to extremely low frequency (elf) electromag- 
netic fields. Report for 1971-1975. Houk, W.M. (Naval Aerospace 
Medical Inst., Pensacola, Fla. (USA)). 25 Mar 1976. 22p. 
(NAMRL—1225). NTIS $3.50. 

The previously reported evaluation of the health of civilians 
residing or working near the Wisconsin Extremely Low Frequency 
(ELF) Test Facility has been continued at the Naval Aerospace 
Medical Research Laboratory in Pensacola, Florida, in 1974 and 
1975. The content of the previous report is reviewed and 
discussed, especially with respect to the reporting format and 
results obtained. Seven civilian subjects, five male and two female, 
five of whom are part of the original group of 24, participated in 
the continuing surveillance program. One new employee was 
added to the group in 1974, and one declined to participate in 
1975. Since none of the 24 matched control group volunteers were 
available after 1972, the format adopted for the original program 
was revised. Additional tests were added to further study lipid and 
carbohydrate metabolism to reflect the current interest in these 
parameters. Throughout the entire period of medical surveillance 
from 1971 to 1975, there was no evidence of any particular dis- 
ease induction, physiochemical parameter alteration, nor aberra- 
tion of psychological tests attributable to ELF electromagnetic 
field exposure. (Author) (GRA) 


11338 (CONF-751158—, pp 117-121) Cytogenetic study of A- 
bomb survivors and their children in Hiroshima and Nagasaki. 
Awa, A.A.; Sofuni, T.; Honda, T. (Radiation Effects Research 
Foundation, Hiroshima). Aug 1976. 

From Workshop on automated cytogenetics; Pacific Grove, 
California, USA (30 Nov 1975). 

In Automation of cytogenetics. 

Chromosome studies were performed on the somatic cells of 
A-bomb survivors and their children in Hiroshima and Nagasaki to 
evaluate both somatic and genetic effects of A-bomb irradiation. 
Radiation-induced chromosome exchanges, particularly symmetric 
types, have persisted in the somatic cells of survivors, and a dose- 
aberration relationship is present more than two decades after A- 
bomb exposure. Among the children of the exposed, the frequen- 
cies of cases with sex chromosome aneuploidy or structural rear- 
rangements appeared to be slightly higher in the children of the 
exposed parents than in the controls, though the differences 
between the two groups of children are not statistically significant. 


11339 (ERDA—76/119) Seventh annual report of radiation 

for AEC and AEC contractor employees. (Energy 
Research and Development Administration, Washington, D.C. 
(USA). Div. of Safety, Standards and Compliance). 1974. vp. Dep. 
NTIS $4.00. 

Data are presented on the radiation exposure for the last | 1 
years of the Atomic Energy Commission (AEC) and its contractor 
employees. As time progressed, the number of personnel receiving 
large dose equivalents was reduced, and fewer employees were 
being monitored each year. Monitoring is required where the 
potential exists for the individual to receive a dose or dose com- 
mitment in any calendar quarter in excess of 10 percent of the 
quarterly standards as prescribed in AEC Manual Chapter 0524 
and most of the personnel receive an undetectable dose equivalent. 
Prior to 1974, contractors were asked only to report the number 
of personnel in the 0 to | rem range making a total man-rem dose 
equivalent estimate difficult. A breakdown of the 1974 whole-body 
dose equivalents according to facility type is presented. This was 
the first year that the contractors were asked to submit data of this 
kind and many were unable to adjust their reporting systems in 
time to fully comply. They instead reported as a group under the 
General Research facility type. It was intended that the General 
Research facility type would include only those that received their 
radiation exposures from a variety of sources. It is expected that 
subsequent reports will more gq?! represent the source of the 
radiation exposure than does this 1974 report. 
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11340 (FDA—76-8043) raphic quality assurance in 

radiology, nuclear medicine, and radiation therapy. 
Volume I. The basic principles of daily photographic quality as- 
surance. Gray, J.E. (Toronto Univ., Ontario (Canada). Radiologi- 
cal Research Labs.). Jun 1976. 98p. HEW. 

The objective of this two-part manual is to provide the in- 
formation necessary to establish and maintain an effective photo- 
graphic quality assurance program in diagnostic radiology, nuclear 
medicine, and radiation therapy. Volume I provides the x-ray 
technologist with basic, practical information necessary for the 
establishment and maintenance of a photographic quality as- 
surance program involving a minimum investment in his time for 
training and daily quality assurance procedures and a minimum in- 
vestment in equipment and ‘materials. This volume also provides 
sufficient information for the technologist to compare the contrast, 
speed, and resolution of various screen-film combinations. 


11341 (PB—246095) Applications of proton radiation to 
cancer therapy. Quarterly report 1 Jan-31 Mar 1973. Preston, 
W.M. (Harvard Univ., Cambridge, Mass. (USA)). Mar 1973. 10p. 
(PR—73/1). NTIS $3.50. 

The preparation of the Harvard 160 Mv synchrocyclotron 
for general cancer therapy is discussed. The following projects are 
briefly described: Construction of a collimator with a 30 cm. aper- 
ture for the proton beam; methods to provide a uniform proton 
flux over a 30 cm. diameter circle; design of a method to produce 
a vertical beam; work on a computer program for calculation and 
graphic presentation of isodose distributions; dose measurements in 
a water tank phantom; and treatment planning. Possible applica- 
tions of proton radiography to medical diagnosis are being in- 
vestigated. Application of this technique to the visualization of 
cerebral vascular lesions and to tissue density measurements is 
discussed. (GRA) 


11342 (UCRL-Trans—11093) Integral methods of personal 
dosimetry of fast neutrons. I. Survey of existing methods. Spurny, F. 
Translated from Jad. Energ.; 18: No. 10, 332-341(1972). 45p. 
Dep. NTIS $4.00. 

The paper is devoted to a survey of integral methods used 
in personal dosimetry of fast neutrons. The first part deals with 
methods currently used in practice. It discusses nuclear emulsions, 
sets of activation detectors, methods based upon moderation of 
fast neutrons, gas ionization, and radiation damage to semiconduc- 
tors. For each method, the basic dosimetric characteristics are 
discussed, such as the energy dependence, dose, influence of dose 
rate, fading, y-radiation effects. Some are characterized by 
directional dependence and the method of evaluation. 


11343 Dose consequences from airborne radioisotopes. Cohen, 
B.L. pp 9.1-9.17 of In Controlling airborne effluents from fuel 
cycle plants. Hinsdale, IL; American Nuclear Society (1976). 

From Meeting on controlling airborne effluents from fuel 
cycle plants; Sun Valley, Idaho, United States of America (USA) 
(5 Aug 1976). 

See CONF-760806—. 

When airborne radioactive particulate is inhaled, it may 
deposit and thereby administer a radiation dose to various parts of 
the respiratory system. The variations in this process with the na- 
ture of the particulate and with the physiology of the inhaler are 
very wide, but for purposes of making dose estimates, models have 
been developed. The dose to the respiratory system depends on 
the product of the amount of radioactivity deposited and the time 
it remains there, so the models must give estimates of these. Once 
the material leaves the respiratory system it may concentrate in 
various other body organs exposing them to radiation; here again, 
the models must give estimates of the amount of radioactivity 
reaching each organ and its time of residence there. This informa- 
tion is then combined to give the radiation dose to various body 
organs per microcurie inhaled of any given radionuclide. Models 
are presented that calculate radiation doses to various body loca- 
tions. 


VERTEBRATES 


11344 (AD-A—017319) Neutron-gamma ratio and vomiting. 
Middleton, G.R.; Young, R.W. (Armed Forces Radiobiology 
Research Inst., Bethesda, Md. (USA)). Sep 1975. Ilp. (AFRRI- 
SP—75-26). NTIS $3.50. 

Emesis data from 41 rhesus monkeys exposed to radiation 
doses between 2050 and 4500 rads (neutron-gamma ratio * 3.0) 
were analyzed and compared with corresponding data from 129 
rhesus monkeys ex d to doses between 700 and 5600 rads 
(neutron-gamma ratio * 0.4). There were no statistically significant 
differences in the time course of vomitions or in the incidence of 
vomiting with dose. In those animals that did vomit, the frequency 
of vomiting was age in the aminals exposed to the predomi- 
nantly neutron field. (GRA) 
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11345 (AD-A—017505) Dose-rate effects of Co60 irradiation 
on performance and physiology in monkeys. Topical report. Bruner, 
A.; Bogo, V.; Henderson, E.A. (Lovelace Foundation for Medical 
Education and Research, Albuquerque, N.Mex. (USA)). 30 Jul 
1975. Contracts DASA0O1-70-C- 49:DNA001.74-C-0098. 82p. 
NTIS $5.00. 

One thousand rad “Co was administered to 12 monkeys at 
75 rad/min and to 8 monkeys at 50 rad/min while they performed 
a delayed match-to-sample, shock avoidance task. Only four at 75 
rad/min and two at 50 rad/min showed early performance decre- 
ment and/or early transient incapacitation (PD-ETI), in contrast to 
13 of 16 previously studied monkeys who showed PD-ETI with an 
average dose rate of 180 rad/min. A dose-rate effect was con- 
cluded. When these three groups were compared with an untrained 
group exposed to a 4000-rad gamma-neutron pulse, all showed 
similar degrees of hypotension postirradiation. But the onset of 
hypotension was delayed and its rate of fall prolonged as dose rate 
decreased. Tentative interpretation was that radiation thresholds 
for the induction of PD- exist for cumulative dose (+ or - 300 
rad, midbody) and dose rate (+ or - 30 rad/min). (GRA) 


11346 (AD-A—022449) Retinal changes induced by heavy 
particles: a new therapy modality. Interim report Jan—Dec 1973. 
Hunter, D.M.; Bonney, C.H.; Pickering, J.E.; Krupp, J.H. (School 
of Aerospace Medicine, Brooks AFB, Tex. (USA)). Nov 1975. 
16p. (SAM-TR—75-36). NTIS $3.50. 

The effects of accelerated oxygen nuclei upon the retina of 
a nonhuman primate have been investigated. This simulated deep 
space radiation affords the possibility of delivering great quantities 
of energy (at a predetermined depth) within the eye, while but 
minimally irradiating interposing tissues. When compared with the 
clinical results following the use of cobalt plaques the oxygen ion 
has demonstrated a significant compression of both time and dose 
in achieving the same degree of tissue effect. Therefore, the possi- 
bility obtains for a greater local irradiation of intraocular neoplasta 
with a sharp reduction of radiation damage to surrounding non- 
neoplastic ocular tissues. (GRA) 


11347 (COO—3267-11) Improved mutagen-testing systems in 
mice. Progress report, 1 June 1975—31 May 1976. Roderick, T.H. 
(Jackson Lab., Bar Harbor, Maine (USA)). 31 May 1976. Con- 
tract E(11-1)-3267. 23p. Dep. NTIS $3.50. 

Progress is reported on the following research projects: de- 
tection of inversions; inversions produced by chemical mutagens 
and x radiation; phenotypic effects of inversions; linkage of inver- 
sions; cytology of inversions; Robertsonian metacentric transloca- 
tions; and somatic crossing-over in mammals. (HLW) 


11348 X-ray induced chromosome aberrations in mouse dic- 
tyate oocytes. Time and dose relationships, pt. 1. Brewen, J.G.; 
Payne, H.S.; Preston, R.J. (Oak Ridge National Lab., Tenn. 
(USA). Biology Div.). Mutat. Res.; 35: No. 1, 111-119(Apr 1976). 

Structural chromosome aberrations were analyzed in su- 
perovulated metaphase-I oocytes of the mouse, Mus musculus, at 
various times after a single acute dose of 200 R of x rays. The 
aberrations seen were of the chromatid type, i.e., chromatid in- 
terchanges, isochromatid deletions and chromatid deletions. The 
aberration frequency was low during the interval 24 h to 5 days 
between irradiation and ovulation; peak frequency was reached 
when irradiation was given 14 days prior to ovulation. A dose- 
response study was made 14 days prior to ovulation at doses of 50, 
100, 200, 300 and 400 R. A curve of these data indicated that a 
significant two-track component was present for both interchanges 
and deletions. Centromere staining revealed that symmetrical and 
asymmetrical interchanges occurred at approximately equal 
frequency and also that the asymmetrical equivalent of crossing- 
over was induced at a measurable frequency. 


11349 Microdosimetry and the effects of small doses of radia- 
tion. Rossi, H.H. (Columbia Univ., New York). JEEE Trans. Nucl. 
Sci.; NS-23: No. 4, 1417-1421(Aug 1976). 

Microdosimetry provides detailed information on stochastic 
fluctuations of energy deposition in irradiated tissues. On the basis 
of these physical data one may draw basic conclusions regarding 
the biological action of radiations, particularly in the case of small 
values of the absorbed dose. 


BASIC STUDIES 


11350 (AD-A—017445) ge agen 
cal studies. Final Comprehensive Report 1 Dec 1971—30 Nov 
1974. Witiak, D.T. (Ohio State Univ. Research Foundation, 
Columbus (USA)). Dec 1974. Contract DADA17-72-C-2073. 43p. 
(OSURF—3363-Al1 ). NTIS $4.00. 

For purposes of studying stereostructure-activity relation- 
ships at the molecular, cellular and animal levels and probing the 
mechanism of 2-mercaptoethylamine (MEA) radioprotection, we 


ts: stereochemi- 
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synthesized several conformationally constrained cyclobutyl 
analogs. The comparative radioprotective properties for MEA, cis- 
and ro a me Se (2), cis- and trans-2-mercap- 
tocyclobutylmethylamine(3), and trans-2-mercaptomethylcyclobu- 
tylamine(4) are discussed in terms of their ability to chemically 
reduce transient free radicals, the formation of single strand breaks 
in DNA, and protect Chinese hamster cells (in vitro) and mice 
against the lethal effects of ionizing radiation. The results are in- 
terpreted in light of current proposed mechanisms of action for 
MEA. No correlation exists between ability of these analogs to 
enhance mice survival times and their ability to protect against the 
induction of DNA single strand breaks and the inactivation of 
proliferative capacity of hamster cells growing in vitro. Analysis of 
two isomers (cis- and trans-3) on the repair of single strand breaks 
showed both isomers only marginally influenced the rate and did 
not influence the extent of single strand break rejoining. The 
results are consistent with a mode of action involving chemical 
repair of transient radicals and protection against DNA and critical 
enzymatic sites. (GRA) 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


11351 (BNWL-B—454) Review of calculational models and 
computer codes for environmental dose assessment of radioactive 
releases. Strenge, D.L.; Watson, E.C.; Droppo, J.G. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Jun 1976. Con- 
tract E(45-1)-1830. 65p. Dep. NTIS $4.50. 

The development of technological bases for siting nuclear 
fuel cycle facilities requires calculational models and computer 
codes for the evaluation of risks and the assessment of environ- 
mental impact of radioactive effluents. A literature search and 
review of available computer programs revealed that no one pro- 
gram was capable of performing all of the great variety of calcula- 
tions (i.e., external dose, internal dose, population dose, chronic 
release, accidental release, etc.). Available literature on existing 
computer programs has been reviewed and a description of each 
program reviewed is given. 


11352 (REG/G—8.15(10.76)) Acceptable programs for 
respiratory protection. (Nuclear Regulatory Commission, Washing- 
ton, D.C. (USA). Office of Standards Development). Oct 1976. 
Sp. NUREG. 

Section 20.103, '’Exposure of individuals to concentrations 
of radioactive materials in air in restricted areas,’’ of 10 CFR Part 
20, '’Standards for Protection Against Radiation,’’ permits licen- 
sees to make allowance for the use of respiratory protective equip- 
ment in estimating exposures of individuals to airborne radioactive 
materials provided the protective equipment is used as stipulated 
in this guide, which describes the elements of respiratory protec- 
tion programs acceptable to the NRC staff. This guide specifies 
elements of acceptable respiratory protection programs. 


MAN 
REFER ALSO TO CITATION(S) 9312, 11139 


11353 (BNWL—2067) Review of by J.W. Gofman on 
inhaled um. Bair, W.J. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). 10 Oct 1975. Contract E(45-1)-1830. 
12p. Dep. NTIS $4.50. 

Two recent widely circulated reports on the subject of in- 
haled plutonium have provoked concern among the press and in 
Congress. These reports, The Cancer Hazard from Inhaled Plutoni- 
um, CNR Report 1975-1R, May 14, 1975, and Estimated Produc- 
tion of Human Lung Cancers by Plutonium from Worldwide Fal- 
lout, CNR Report 1975-2, July 10, 1975, were written by John W. 
Gofman and issued by the Committee for Nuclear Responsibility, 
P. O. Box 2329, Dublin, California 94566. Gofman’s reports do 
not present an objective analysis of the hazard of inhaled plutoni- 
um; his arguments, in fact, contradict many conclusions drawn in 
the scientific - literature and su by experimental data. 
Because the reports are skillfully written, however, they could easi- 
ly mislead readers who are not well versed in this area. The pur- 
pose of this review, therefore, is to examine Gofman’s reports in 
the light of recent research studies and to identify errors of fact 
and logic in his arguments. 


11354 (BNWL-SA—5672) Microdosimetry of internal sources. 
Roesch, W.C. (Battelle Pacific Northwest Labs., Richland, Wash. 
(USA)). 1 Jun 1976. Contract E(45-1)-1830. 35p. (CONF- 
760652—5). Dep. NTIS $3.50. 

From Health Physics Society meeting; San Francisco, 
California, United States of America (USA) (27 Jun 1976). 
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Microdosimetry has been limited to irradiations charac- 
terized by uniform probabilities of charged-particle production. 
New methods are here presented for dealing with particles emitted 
by radionuclides embedded in the irradiated medium, these parti- 
cles seldom emerge uniformly, because the radionuclides are not 
dispersed uniformly. In particular, emission from radionuclides that 
are lomerated into particulates is extremely nonuniform. 
Mic imetric distributions for these internal emitters can be 
calculated by: (1) determining the probability density in specific 
energy due to single energy deposition events by charged particles 
from a point source, (2) combining these densities by Fourier- 
transform methods, and (3) using existing numerical methods to 
evaluate the Fourier result. Examples are given calculated for ™*Pu 
alpha particles from point sources (particulates) and from particu- 
a uniformly distributed through all space, a half space, and a 
sphere. 


ANIMALS 
REFER ALSO TO CITATION(S) 11359 


11355 (COO— 119-251, pp 8-143) Current census of the bea- 
gle colony. 31 Mar 1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Data are presented on the health status of beagles followin 
a single injection of various doses of **Ra, **Pu, **Ra, **Th, “Sr, 
or ***Am. (CH) 


11356 (COO—119-251, pp 144-166) *'Am induced thyroid 
lesions in the beagle: interim observations. Taylor, G.N.; Zizumbo, 
I.; Angus, W.; Jones, A.; Elliot, D. 31 Mar 1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Injected doses of 2.88, 0.91 or 0.296 wCi *'Am/kg in young 
adult beagles produced morphological changes in the thyroid gland 
and produce lower concentrations of thyroxin in the sera. Intersti- 
tial fibrosis without functional impairment was induced by the 
0.099 wCi *'Am/kg dose level. Clinical symptoms of hypothy- 
roidism were not observed, even in those dogs with the most ex- 
treme thyroid lesions. The changes were characterized by a 
decrease in thyroid weight, interfollicular fibrosis, loss of colloid, 
loss of follicular —e and hypertrophy and hyperplasia of 
the residual epithelium. Thus far, thyroid tumors have not been 
observed, however, a significant percentage of the animals in the 
lower dose levels are still living. 


11357 (COO— 119-251, pp 167-171) Retention and distribu- 
tion of **'Am(III) in neonatal beagles. Stevens, W.; Bruenger, F.W.,; 
Bates, D.; Atherton, D.R. 31 Mar 1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

The distribution of *'Am was studied in newborn beagles 
during the first week after birth. Seven litter mates (4 males, 3 
females) weighing 250-280 g were injected intravenously with 3.0 
uCi *'Am/kg in citrate buffer at 1 day after birth. Animals were 
sacrificed at 1, 3, and 5 days after injection. At sacrifice, liver, 
spleen, kidney, selected soft tissues and whole skeletons were 
analyzed for *'Am content. During the first day 4.8 percent of the 
injected **'Am was excreted followed by 5 percent in the next four 
days. Skeletal retention increased from 76 percent of the injected 
dose at | day to 84 percent at 5 days. The skeleton of dogs given 
the same dose at 18 months of age contained 29 percent of the in- 
jected **Am after | week. The increase in skeletal retention dur- 
ing the 5 days was concomitant with a decrease in the *'Am con- 
tent of soft tissue. Individual bones of the skeleton showed large 
deviation in the relative content when compared to the adult coun- 
terpart. In neonates, the bones of the skull had a *'Am content 3 
times that seen in dogs injected as adults. The livers of the 
neonates contained only 6 percent of the *'Am as compared to 
approximately 50 percent in dogs injected as young adults, but the 
concentration in neonatal liver was higher than in adults. 


NUCLIDE KINETICS AND TOXICOLOGY 


MAN 
REFER ALSO TO CITATION(S) 11141 


ANIMALS 


(AD-A—021766) Technetium-99m diphosphonate up- 
take in skeletal muscle: a ve index of acute damage. Scien- 
tific report. Siegel, B.A.; Engel, W.K.; Derrer, E.C. (Armed Forces 
may Research Inst., Bethesda, Md. (USA)). Dec 1975. 
15p. (AFRRI-SR—75-36). NTIS $3.50. 
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In rats with ischemic myopathy induced by aortic ligation 
and 5-hydroxytryptamine, there was good correlation of the 
skeletal muscle concentration of technetium-99m diphosphonate 
with the increase of plasma creatine phosphokinase and the 
decrease in muscle potassium. This radionuclide tracer method can 
be used to quantitate acute injury in individual muscles and pro- 
vides a basis for clinical nuclear imaging in patients with a variety 
of disorders involving muscle fiber damage. (GRA) 


11359 (COO—119-251) Research in radiobiology. Annual re- 
port of work in progress in the internal irradiation program. Jee, 
W.S.S. (Utah Univ., Salt Lake City (USA)). 31 Mar 1976. Con- 
tract E(11-1)-0119. 363p. Dep. NTIS $10.50. 

Separate abstracts were prepared for 19 sections of this re- 
port. Abstracts were included for papers presented for publication 
during the period covered. (CH) 


11360 (COO—119-251, pp 172-180) Deposition of **°Pu in the 
skeleton and soft tissues of beagles: effect of age at time of injection. 
Stevens, W.; Atherton, D.R.; Bates, D.; Bruenger, F.W. 31 Mar 
1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Previous reports from the laboratory have clearly defined 
the whole body deposition of *Pu in beagles injected as young 
adults (18 mo.). However, deposition has not been evaluated as a 
function of skeletal maturity at the time of injection. Juvenile bea- 
gles 3 months of age were injected with 0.1 wCi *°Pu/kg in 0.08 M 
citrate buffer, pH 3.5. Six of these beagles have been sacrificed at 
short times after injection for distribution data. Another group 
receiving 3.0 wCi *°Pu/kg was allowed to live until osteosarcoma 
developed and they were autopsied (1228 days average). Finally 
an aged beagle (81 mo.) was injected with 0.1 wCi/kg plutonium 
(P 2.0) and sacrificed 2 weeks later. Selected soft tissues, 1/2 of 
the symmetrical skeleton, and a known fraction of the asymmetri- 
cal skeleton were collected and analyzed for Pu content. Indepen- 
dent of the age at injection, a total of approximately 80 percent of 
the Pu was initially deposited in liver plus skeleton, however the 
age of the animal at time of injection altered the relative propor- 
tion in liver and skeleton in a reciprocal manner. The percent of 
the injected Pu found in the liver at 14 days P.I. increased with the 
increase in age at time of injection (13.2 percent at 3 months, 30.9 
percent at 18 months and 36.9 percent at 81 months). The lower 
the age at injection, the larger was the fraction of °Pu deposited 
in the skeleton. The amounts ranged from an average of 69 per- 
cent in animals injected at 3 months to 49 percent in dogs injected 
at 18 months and 40 percent in the dog injected at 81 months of 
age. The difference in skeletal deposition reflects the different 
rates of bone growth and remodeling in juveniles, young adults and 
aged beagles. 


11361 (COO—119-251, pp 181-193) **Pu(IV) binding by ex- 
tracellular rat liver proteins. Grube, B.J.; Bruenger, F.W.; Ather- 
ton, D.R.; Stevens, W. 31 Mar 1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

Previous studies in rats have shown that a significant 
amount of the Pu liver burden together with a quantity of 
protein can be removed by perfusion of the isolated liver with 
buffer. The possible role of the extracellular compartment and/or 
the cell surface as a specific intraorgan site involved in the uptake 
and/or loss of nuclide from the rat liver was investigated. Male rats 
were injected with 3.0 wCi **Pu/kg as the citrate I.V. and sacri- 
ficed 36 hours later. The liver was rapidly removed and perfused 
through the portal vein with 400 ml of buffer. The perfusate was 
fractionated by molecular sieving and the resulting fractions were 
studied by a combination of analytical techniques. The perfusate 
contained 9.2 percent of the total liver burden of Pu, 74 percent 
of which was retained by a 100,000 M. W. sieve, 100K retentate 
(100K Ret). Chromatography of this retentate on Sepharose 4B 
demonstrated that more than 90 percent of the **Pu was found 
with proteins having a M.W. of about 500,000. Further, ion- 
exchange chromatography of this and other fractions produced 
peaks of Pu-activity coincident with rat liver cytosol ferritin. 
Isoelectric focusing of the 100K Ret resolved two separate protein 
fractions; one containing 65 percent of the Pu was tentatively 
identified as ferritin, the other containing 30 percent of the Pu has 
not been identified. 


11362 (COO—119-251, pp 194-202) Early distribution and 
excretion of *“U in the meme Bruenger, F.W.; Atherton, D.R.,; 
Bates, D.S.; Buster, D.S.; Stevens, W. 31 Mar 1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

This is a preliminary report of the early distribution of “U 
in adult beagles. Beagles were given a single intravenous injection 
of 3 wCi/kg body weight of *“UVI in citrate buffer of pH 3.5. In 
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blood, U was found with plasma protein, low molecular weight 
ions, and red cell membranes. Excretion of the nuclide was very 
rapid and occurred predominantly via urine. Whole body retention 
at 1, 2, and 3 weeks after injection was found in the skeleton and 
approximately 0.52, 0.35, and 0.62 in the combined soft tissues. 

he principal critical organ appeared to be the kidney which con- 
tained 6.2, 1.6, and 4.2 percent of the injected dose, respectively. 
Early kidney damage was manifested by extreme diuresis during 
the first 10 days after injection. The liver, a critical organ for all 
actinide elements contained only about 0.6, 0.2, and 0.4 percent of 
the injected dose at the above times. 


11363 (COO—119-251, pp 203-212) In vitro test system for 
evaluating the effectiveness of chelators. Bruenger, F.W.; Neilson, 
E.R.; Stevens, W. 31 Mar 1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

A procedure has been devised to test in vitro the relative ef- 
fectiveness of chelating agents for the elimination of radiotoxins 
from specified, in vivo labeled endogenous ligands. The report 
describes the elimination of *°Pu from liver homogenates by vari- 
ous chelating agents. The effectivity of a homologous series of 
polyaminocarboxylic acids (PACA’s) was compared to that of cer- 
tain derivatives containing a straight alkyl group. The effectiveness 
of these lipophilic PACA’s appears to depend on the chain length 
of the substituent. Lipophilic chelons were more effective in 
chelating *°Pu than unsubstituted PACA’s. Combination of EDTA 
or DTPA with a number of oligodentate complexing agents were 
also tested. With EDTA, the removal of Pu was enhanced by p- 
aminosalicylic acid (PAS), Desferioxamine B (DFOA) and strongly 
enhanced by 4,5-Dihydroxy-m-benzenedisulfonic acid (Tiron). 
Only DFOA showed enhanced removal with DTPA. The different 
behavior of the mixed ligand treatments can be explained by either 
formation of binary complexes or action on different biological Pu- 


pools. 


11364 (COO—119-251, pp 311-316) Early retention of 
monomeric **Pu(IV)-citrate in CS7BL/Do and BALB/cj mice. 
Smith, J.M.; Taylor, G.N.; Mays, C.W.; Atherton, D.R. 31 Mar 
1976. 

In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 

The early retention (6 hours to 28 days post-injection) of 
23°Pu-citrate was followed in C5S7BL/Do and BALB/cJ mice using 
237Pu as a photon-emitting tracer. Both strains of mice were similar 
in retention. Results of these and previous experiments indicate 
that the significantly higher retention in the male is due to a factor 
of approximately 2 greater excretion of Pu by the female within 
the first day after intraperitoneal injection of monomeric Pu 
citrate. Preliminary results for gonadectomized females, but results 
for gonadectomized males suggest that their early Pu retention 
resembles that observed for females more than that for intact 
males. 


PLANTS 
REFER ALSO TO CITATION(S) 11175 


THERMAL EFFECTS 


PLANTS 
REFER ALSO TO CITATION(S) 11175 


INVERTEBRATES 
REFER ALSO TO CITATION(S) 11366, 11367 


11365 (PB—246410) Effects of therinal effluent on the Amer- 
ican oyster ‘Crassostrea virginica’ gmelin in Indian River Bay, 
Delaware. Tinsman, J.; Maurer, D. (Delaware Univ., Newark 
(USA). Coll. of Marine Studies). Jul 1974. 117p. NTIS $5.50. 

The report was undertaken in order to determine some of 
the effects of the thermal discharge from the Delmarva Power and 
Light Company plant at Millsboro, Del., on the American oyster, 
Crassostrea virginica (Gmelin), placed in Indian River Bay. The 
objectives of the project were to trace the survivorship, growth, 
condition, and reproductive behavior of oysters held in the thermal 
effluent and at control stations. The samples were taken from Au- 
gust 1970 to May 1971. The heated effluent had the effect of shor- 
tening and modifying the severity of the winter, thereby increasing 
the growing season. The study showed that the thermal effluent 
has both beneficial and detrimental effects depending on the 
season. (GRA) 
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VERTEBRATES 


11366 (NTIS/PS—76/0128) Thermal pollution. Part 2. Biologi- 
cal effects. Volume 1. 1964—1973 (a bibliography with abstracts). 
Report for 1964—1973. Lehmann, E.J. (National Technical Infor- 
ae Service, Springfield, Va. (USA)). Mar 1976. 137p. NTIS 
The effects of heated effluents on shellfish, plants, fish, and 
microorganisms in both salt and fresh water are covered. Studies 
are included on growth, metabolism, heat tolerance, ecology, and 
productivity. (This updated bibliography contains 132 abstracts, 
none of which are new entries to the previous edition.) (GRA) 


11367 (NTIS/PS—76/0129) Thermal pollution. Part 2. Biologi- 
cal effects. Volume 2. 1974—Mar 1976 (a bi y with ab- 
stracts). Report for 1974—Mar 1976. Lehmann, E.J. (National 
Technical Information Service, Springfield, Va. (USA)). Mar 
1976. 137p. NTIS $25.00. 

Supersedes NTIS/PS—75/219. 

Abstracts covering the effects of heated effluents on fish, 
shellfish, microorganisms, and plants in both fresh and salt water 
are presented, including the effects on growth, ecology, metabol- 
ism, heat tolerance, and productivity. The effluent sources are 
both power and industrial plants. (This updated bibliography con- 
tains 132 abstracts, 93 of which are new entries to the previous 
edition.) (GRA) 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 8896, 11182 


PLANTS 


11368 (COO— 1495-28) Movement of metal cations through 
the soil to the plant root membrane. Progress report, September 1, 
1975—August 31, 1976. Barber, S.A.; Baligar, V.C. (Purdue Univ., 
Lafayette, Ind. (USA)). May 1976. Contract E(11-1)-1495. 25p. 
Dep. NTIS $3.50. 

This project investigates principles and mechanisms govern- 
ing flux of metal cations, K, Rb, and Cs into plant roots growing in 


soil. Three soil and seven plant factors have been combined in a 
mathematical model to test principles and mechanisms developed. 
Measurement of K and Rb influx into corn roots growing in solu- 
tion culture showed that corn roots absorb K and Rb in- 
terchangeably over a wide range of K/Rb ratios and concentrations 
in solution. Equilibration of K and Rb with soil showed that K/Rb 
in the solution phase was 2 to 4 times the ratio on the exchange 
phase. Potassium and Rb uptake by corn growing in 4 different 
soils showed the K/Rb ratio of uptake corresponded with the K/Rb 
ratio on the exchange sites indicating they determined the K and 
Rb supply to the root. The data will be evaluated in a mathemati- 
cal model to aid in determining the mechanisms. A new procedure 
was developed for measuring total length of roots in a sample and 
also the distribution of diameter size classes. A new procedure was 
also developed for analyzing curves of ion depletion with time 
from nutrient solutions to determine the factors characterizing in- 
flux of ions into intact plants. 


(E—75-10368) Satellite detection of vegetative damage 
and alteration caused by pollutants emitted by a zinc smelter. In- 
terim report. McMurtry, G.J.; Petersen, G.W.; Fritz, E.L.; Pen- 
nypacker, S.P. (Pennsylvania State Univ., University Park (USA). 
Office of Remote Sensing of Earth Resources). Nov 1974. Con- 
tract NASS5-23133. 18p. (ORSER-SSEL-TR—19-74; CONF- 
740865—1). NTIS $3.25. 

From 66. annual meeting of the American Phytopathologi- 
cal Society; Vancouver, Canada (11 Aug 1974). 

The author has identified the following significant results. 
Field observations and data collected by low flying aircraft were 
used to verify the accuracy of maps produced from the satellite 
data. Although areas of vegetation as small as six acres can accu- 
rately be detected, a white pine stand that was severely damaged 
by sulfur dioxide could not be differentiated from a healthy white 
pine stand because spectral differences were not large enough. 
When winter data were used to eliminate interference from her- 
baceous and deciduous vegetation, the damage was still undetecta- 
ble. The analysis was able to produce a character map that accu- 
rately delineated areas of vegetative alternation due to high zinc 
levels accumulating in the soil. The map depicted a distinct 
gradient of less damage and alternation as the distance from the 
smelter increased. Although the satellite data will probably not be 
useful for detecting small acreages of damaged vegetation, it is 
concluded that the data may be very useful as an inventory tool to 
detect and delineate large vegetative areas possessing differing 
spectral signatures. (GRA) 


BIOMEDICAL SCIENCES, APPLIED STUDIES 


INVERTEBRATES 


11370 Mass-transfer coefficient for sulfur dioxide and nitrogen 
dioxide removal in cat row respiratory tract. Corn, M.; Kotsko, 
N.; Stanton, D. (Univ. of Pittsburgh). Ann. Occup. Hyg.; 19: No. 1, 
1-12(Jul 1976). 

A new technique is described for measuring absorption in 
the cat respiratory tract of pollutant gases in air at ppM concentra- 
tions. A retrograde catheter was surgically inserted in lightly 
anaesthetized animals ventilated by a Harvard breathing pump. A 
gas sampling system actuated by the pump permitted withdrawal of 
gas samples during inhalation or exhalation through a tracheal can- 
nula and the retrograde catheter. The effects of pollutant concen- 
tration and breathing volume and frequencies on uptake were stu- 
died with SO/sub 2-/ and NO,-in-air. Postmortem techniques were 
used to quantitate the transfer surface available in each experi- 
ment. Results are expressed by a mass-transfer coefficient, K/sub 
G/, expressed as moles transferred per square centimeter of tissue 
per second per mm mercury (partial pressure of pollutant gas). 


Respiratory frequency, flowrate, and minute volume in 
non-anaesthetised guinea-pigs during prolonged exposure to low 
concentrations of SO, and NO,. Antweiler, H.; Brockhaus, A. 
(Univ., Duesseldorf). Ann. Occup. Hyg.; 19: No. 1, 13-16(Jul 
1976). 

Guinea pigs were exposed to concentrations of 10 mg/m’ of 
SO,, NO, or a combination of the two gases continuously for up to 
6 months. No clear-cut effect of the exposure to either the single 
or the combined gases was established. There was no significant 
change in respiratory frequency, flowrate or minute volume as 
compared with the control animals exposed in the same way to 
clean air. Similarly, the increase of body weight during the expo- 
sure time showed no significant difference. 


11372 Pulmonary biochemical alterations resulting from ozone 
exposure. Mustafa, M.G.; Lee, S.D. (Univ. of California, Los An- 
geles). Ann. Occup. Hyg.; 19: No. 1, 17-26(Jul 1976). 

Metabolic response of lung tissue to ozone was studied in 
rats and monkeys after exposure of animals to various levels of 
ozone (0.1 to 0.8 ppM) for | to 30 days. In rats, 0.8 ppM ozone 
exposure resulted in a 40 to 50 percent augmentation of oxygen 
utilization in lung homogenate in the presence of an added sub- 
strate (e.g., succinate or 2-oxoglutarate). Activities of marker en- 
zymes, viz. mitochondrial succinate-cytochrome c_ reductase; 
microsomal NADPH-cytochrome c reductase and cytosolic glu- 
cose-6-phosphate dehydrogenase, increased maximally (40 to 70 
percent over control) after 3 to 4 days of exposure, and remained 
elevated throughout the 0.8 ppM ozone exposure for 30 days. In 
monkeys, the observations were the same except that the mag- 
nitude of biochemical changes was relatively smaller. Exposure of 
animals to lower levels of ozone resulted in proportionately smaller 
biochemical changes in the lung, and ozone effects were detectable 
up to the 0.2 ppM level. While 0.1 ppM ozone exposure was inef- 
fective, dietary deficiency of vitamin E, a natural antioxidant, in- 
creased the sensitivity of rat lungs to this concentration of ozone. 
The results suggest that low-level ozone exposures may cause 
metabolic alterations in the lung, and that dietary supplementation 
of vitamin E may offer protection against oxidant stress. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 11278 


MAN 


11373 (UR—3490-1005) Dissolution of uranium and vanadi- 
um from aerodynamically size-separated ore particles in a simulated 
lung fluid. Moss, O.R. (Rochester Univ., N.Y. (USA)). 1976. Con- 
tract EY-76-C-02-3490. 11 1p. Dep. NTIS $5.50. 

Thesis. 

The purpose of the project was to gain some insight into the 
long-term clearance of particulate lung burdens. Quantitative rela- 
tions were sought between the physical-chemical properties of 
uranium ore particles and their reported clearance from the lung. 
The dissolution rate constant for tyuyamunite ore particles was 
measured for sieved and aerodynamically separated fractions. The 
ore was separated aerodynamically by using a spinning spiral 
aerosol spectrometer. These size fractions contained uranium and 
vanadium in a molar ratio V/U = |. The solvents were water and a 
simulant of interstitial lung fluid. The findings support the basic in- 
formation available on uranium and vanadium dissolution. The 
rapid extraction of vanadium in body fluids implies, when com- 
pared with inhalation data that the lungs must selectively retain 
vanadium. 


11374 (ORNL-tr—4119) Extent and source of contamination 
of our food with carcinogenic hydrocarbons. Fritz, W. Translated 





1182 ERDA ENERGY RESEARCH ABSTRACTS 


by H. Tobias from Ernaehrungsforschung; 16: No. 4, 547- 
$571 1971). Ilp. Dep. NTIS $3.50. 

After preliminary research, the bulk of carcinogenic 
hydrocarbons was shown to be absorved from cultivated foods. 
Preparation methods are a source of contamination. Absorption 
from the environment and to a slight extent autosynthesis is in 
question. The extent of the pollution is discussed in connection 
with specific experiments. In a correctly carried out thermal treat- 
ment, the formation of carcinogenic hydrocarbons is to be disre- 
garded. Much more meaningful is the exogenous contamination by 
smoke gases and environmentally caused pollution, which has 
greatly increased in recent years. The possibility of migration from 
associated materials must also be considered. After preliminary ex- 
periments it is seen that every DDR inhabitant takes in between 24 
and 85 mg of 3,4-benzopyrene during his lifetime. The sources and 
the possibility of avoiding pollution and the possibility of removing 
carcinogens from foods are discussed. 


11375 Halohydrocarbon toxicity and sudden sniffing deaths in 
relation to the bill H.R. 17557 of December, 1974 to amend the 
Clean Air Act and the Federal Task Force report of June, 1975 on 
IMOS (Inadvertent Modification of the Strat ). Chatterji, 
A.K. (Shaw Univ., Raleigh, NC). pp 295-301 of In Energy for the 
environment. Rolinski, E.J. (ed.). Dayton, OH; American Inst. of 
Chemical Engineers (1975). 

From 3. national conference on energy and environment; 
Oxford, Ohio, United States of America (USA) (29 Sep 1975). 

See CONF-7509130—. 

Medical problems associated with sniffing common 
household aerosols are presented with six case histories resulting in 
deaths with autopsies unable to determine an anatomical cause. 
According to this review, it is medically uncertain whether small 
but daily inhalations of typical propellants released from personal 
products would have any irreversible toxic effect on the car- 
diovascular system. Two additional tables discuss the ozone deple- 
tion theory and its uncertainties. (PCS) 


11376 Health effects of sulfates and sulfur dioxide: their rela- 
tionship to ambient air quality criteria. Fairchild, G.A. 
(Environmental Protection Agency, Research Triangle Park, NC). 
pp 45-57 of In Ambient air quality standards: here we are, what do 
we do. Moroz, W.J.; Wiedersum, G.C. (eds.). New York; Amer- 
ican Society of Mechanical Engineers (1976). 

From 4. national symposium on ambient air quality stan- 
dards-here we are, what do we do; St. Louis, Missouri, United 
States of America (USA) (24 Mar 1975). 

See CONF-750374—. 

Epidemiological data have raised numerous important 
questions about the relative toxicity of gas versus particulate-phase 
sulfur oxides and the conditions under which they may pose a 
health problem. A better understanding of the atmospheric chemis- 
try and transport mechanisms of sulfur oxides is needed. Chemical 
quantitation and characterization of the specific compounds en- 
compassed in the total suspended soluble sulfate fractions which 
are collected by air sampling devices is required. (PCS) 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


11377 (AD-A—020987) Corneal curvature changes due to ex- 
posure to a carbon dioxide laser: a preliminary report. Preliminary 
report, Mar 1974—Mar 1975. Gallagher, J.T. (School of 
Aerospace Medicine, Brooks AFB, Tex. (USA)). Dec 1975. 17p. 
(SAM-TR—75-44). NTIS $3.50. 

A preliminary study indicates the need for a more rigorous 
investigation to determine the relationship between the infrared ex- 
posure required to produce curvature changes and that required to 
produce visible damage to the cornea. (GRA) 


11378 (AD-A—023094) Elf electromagnetic field effects on life 
forms: bibliography. Technical report. Formanek, V.C. (IIT 
Research Inst., Chicago, Ill. (USA)). Apr 1976. Contract N00039- 
73-C-0030. 183p. (IITRI-E—6249-TR--2). NTIS $7.50. 

During the course of a study, supported by an IITRI project 
with the Electric Power Research Institute, some 2300 references 
were identified which were then reduced to some 800 citations. 
With that as a starting point, this bibliography has been prepared 
to aid in the assessment of extremely low frequency biological 
research. This bibliography emphasizes the following areas: (1) AC 
electric and magnetic fields, biological effects between 45-75 
Hertz; (2) AC electric and magnetic fields, alpha-rhythm interac- 
tions between 1-15 Hertz; (3) AC electric and magnetic field in- 
fluences on patients with cardiac pacemakers; (4) Behavioral in- 
‘oa. (a) migration (b) orientation (c) sensing-detection. 

) 
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11379 (AD-A—023495) Primate-performance assessment fol- 
lowing 3.2-GHZ exposures. Interim report, Sep 1973—Oct 1975. 
Farrer, D.N.; Yochmowitz, M.G.; Jaeger, R.J.; Allen, S.J.; Wolfle, 
T.L. (School of Aerospace Medicine, Brooks AFB, Tex. (USA)). 
Mar 1976. 17p. (SAM-TR—76-15). NTIS $3.50. 

Performance data were obtained from 2 rhesus —- ex- 
posed to 3.2-GHz 50-microsec square wave pulses at pps 
with an average transmitter output power of 200 W. Subjects were 
exposed for 3 hours per day in a continuous exposure for 7 days. 
The root-mean-square value about the mean was measured from a 
Primate Equilibrium Platform in which the subject was trained to 
use a control stick to maintain the platform in a level position in 
the pitch axis. Comparisons were made with baseline measure- 
ments of 8 animals in a similar experiment. No performance decre- 
ments were evidenced in this pilot study, and ophthalmic examina- 
tions completed 22 months postexposure showed no abnormalities. 
(GRA) 


11380 (NTIS/PS—75/893) Biological effects of laser radiation 
(a bibliography with abstracts). Report for 1964-Dec 1975. 
Crockett, P.W. (National Technical Information Service, Spring- 
field, Va. (USA)). Dec 1975. 193p. NTIS $25.00. 

Supersedes NTIS/PS-75/011. 

The bibliography cites reports on radiation injuries to plants 
and animals, permissible dosage, protective devices, and safety 
measures. Included are references on the pathology of eye lesions 
caused by lasers. (This updated bibliography contains 188 ab- 
stracts, 19 of which are new entries to the previous edition). 
(GRA) 


11381 (PB—247454) Biological effects of high voltage electric 
fields: state-of-the-art review and program plan. Final report. 
Bridges, J.E. (IIT Research Inst., Chicago, Ill. (USA)). Nov 1975. 
206p. NTIS $7.75. 

See also PB-247 455. 

Although the great bulk of evidence suggests that there are 
no significant biological effects of electric fields as encountered 
under extra high voltage lines, further research is needed. Such 
research will be difficult and must be carefully done because the 
need is to uncover any subtle effects, to prove a negative hypothe- 
sis, and to assure that transmission technology does indeed protect 
the public welfare. This report, on the considered recommenda- 
tions of a workshop comprised of qualified consultants, identifies 
and sets priorities for needed research in this area. The research 
plan identifies 23 specific projects which are presented in detail. 
(GRA) 


11382 (PB—247455) Biological effects of high voltage electric 
fields: bil y and survey of ongoing work, 1975. Final report. 
Bridges, J.E. (IIT Research Inst., Chicago, Ill. (USA)). Nov 1975. 
321p. NTIS $9.75. 

See also PB-247 454. 

Presented is a bibliography and survey of ongoing work con- 
cerning the biological effects of fields from power lines. Approxi- 
mately 800 citations are noted, some with abstracts; and about 80 
ongoing research efforts are identified. The following areas have 
been emphasized: (1) AC power-line fields biological effects 
between 45-75 Hertz, (2) DC electrostatic field biological effects, 
and (3) AC power-line fields and radio-frequency wave influences 
on patients with implanted cardiac pacemakers. This material is in- 
tended to assist biologists and engineers concerning the biological 
effects of fields from overhead high-voltage power transmission 
lines and to guide in the planning and conduct of biological 
research. (GRA) 


HEALTH AND SAFETY 


11383 (AD-A—017733) Evaluation of a limiting mirror for 
protection 


laser eye and sensor . Sztankay, Z.G.; Wellman, R.J.; Mc- 
Guire, D. (H Diamond Labs., eae ge D.C. (USA)). Apr 
1975. 142p. (HDL-TR—1683). NTIS $6.00. 

A system to provide eye or sensor protection from laser- 
beam damage is investigated. Light beams exceeding a safe energy 
density are prevented from reaching the observer or sensor by the 
destruction of a mirror in the line-of-sight. The replaceable mirror, 
consists of a 10- to 20-nm vacuum-deposited metal film on a 2- to 
8-micrometer black plastic substrate. The mirror is vaporized 
directly by focusing the input beam on it. The vaporization, which 
occurs fast enough to protect against Q-switc' lasers, prevents 
the potentially damaging radiation from reaching the eye or sensor. 
The energy reflected by various prototype limiting mirrors is mea- 
sured as a function of the incident energy in an ae ar- 
ae employing 1-J Q-switched and normal-pu ruby, and 
2-W CW argon laser beams. (GRA) 
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11384 (DP—1420) Quantitative safety analysis. II. Arnett, 
L.M. (Du Pont de Nemours (E.I.) and Co., Aiken, S.C. (USA). 
Savannah River Lab.). Sep 1976. Contract E(07-2)-1. 24p. Dep. 
NTIS $3.50. 

Several examples of probabilistic models often used to 
analyze fault trees, common mode failures, and decision trees are 
discussed to show that each is a ial case of a general model. 
The general model is PAR (Probabilistic Analysis of Risks), and its 
use enhances the understanding and interpretation of this type of 
analysis. Experience with this method of analysis over the past few 
years has shown that the generality originally incorporated in the 
method may have obscured its usefulness. Many types of real 
life situations (fault trees, event trees, decision trees, and common 
mode failures) are special cases of the PAR method. The numeri- 
cal answer that results from the analysis of any one of these special 
cases is not likely to be as accurate as a single number implies. 
The content and extent of the analysis are more important than 
the single numerical answer. A broad range of meaning, sig- 
nificance, and implications can be reviewed by examining these 
problems through the generality of the PAR method. The PAR 
method was intentionally designed to provide a flexibility that 
would assist in easing the task of assembling and reviewing the 
input data, especially in those cases where the data must reflect 
primarily judgment factors. Greater generality will hopefully 
prevent the false sense of security provided by a single numerical 
answer and a restricted view of the problem. 


11385 (ERDA—76-101) Radiation protection enrollments and 

degrees, 1975. Enrollments, Fall 1975; degrees granted, July 

1965—June 1975. (Oak Ridge Associated Universities, Inc., Tenn. 

ag Manpower Development Div.). Jul 1976. 60p. Dep. NTIS 
4.50. 

Results are reported from the fifth annual radiation protec- 
tion enrollment and degree survey in the USA. Each year the sur- 
vey is sent to institutions that are known or thought to offer educa- 
tional programs in such subfields of radiation protection as health 
physics, radiation health or safety, radiological health, and similar 
programs. The survey showed the total enrollment of doctoral stu- 
- = ~ 348 and of master’s candidates to be 411 in the Fall of 

- (CH) 


GEOSCIENCES 


GEOLOGY AND HYDROLOGY 


REFER ALSO TO CITATION(S) 9109, 9110, 9111 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 


REFER ALSO TO CITATION(S) 10995, 10996, 10997, 11001, 
11005 


11386 (AD-A—021395) Special Data Collection System 
(SDCS) event report, Southern Sinkiang Province, 27 October 
1975. Hill, K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. 
(Teledyne Geotech, Alexandria, Va. (USA)). 13 Jan 1976. Con- 
tract F08606-74-C-0013. 22p. (SDCS-ER—75-45). NTIS $3.50. 

A report is given of seismic data from the Special Data Col- 
lection System (S ) and other sources for the Southern Sinki- 
ang Province event on 27 October 1975. Published epicenter infor- 
mation from seismic observations is given. 


11387 (AD-A—021396) Special Data Collection System 
(SDCS) event report, Novaya Zemlya, 18 October 1975. Hill, K.J.; 
Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. (Teledyne 
Geotech, Alexandria, Va. (USA)). 13 Jan 1976. Contract F08606- 
74-C-0013. 22p. (SDCS-ER—75-51). NTIS $3.50. 

Seismic data are re d from the Special Data Collection 

System (SDCS) and other sources for the Novaya Zemlya event on 
18 October 1975. Published epicenter information from seismic 
observations is given. 
11388 (AD-A—021397) Special Data Collection System 
(SDCS) event report, Northern California, 1 August 1975. Hill, 
K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. (Teledyne 
Geotech, Alexandria, Va. (USA)). 13 Jan 1976. Contract F08606- 
74-C-0013. 19p. (SDCS-ER—75-52). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Northern California 
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event on | August 1975. Published epicenter information from 
seismic observations is given. 


11389 (AD-A—021398) Special Data Collection System 
(SDCS) event report, Central America, 15 July 1975. Hill, K.J.; 
Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. (Teledyne 
Geotech, Alexandria, Va. (USA)). 13 Jan 1976. Contract F08606- 
74-C-0013. 20p. (SDCS-ER—75-54). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Central America event 
on 15 July 1975. Published epicenter information from seismic ob- 
servations is given. 


11390 (AD-A—021399) Special Data Collection S 
(SDCS) event report, Novaya Zemlya, 21 October 1975. Hill, K.J.; 
Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. (Teledyne 
Geotech, Alexandria, Va. (USA)). 13 Jan 1976. Contract F08606- 
74-C-0013. 22p. (SDCS-ER—75-55). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Novaya Zemlya, 21 Oc- 
tober 1975 event. Published epicenter information from seismic 
observations is given. 


11391 (AD-A—021400) Special Data Collection System 
(SDCS) event report, Puerto Rico Region, 17 June 1975. Hill, K.J.; 
Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. (Teledyne 
Geotech, Alexandria, Va. (USA)). 13 Jan 1976. Contract F08606- 
74-C-0013. 19p. (SDCS-ER—75-57). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Puerto Rico Region 
event on 17 June 1975. Published epicenter information from 
seismic observations is given. 


11392 (AD-A—021744) Investigations of tectonic stress, ap- 
plied relaxation-source to earthquake-explosion discrimina- 
tion. Final report, 1 Nov 1973—31 Aug 1975. Archambeau, C.B. 
(Colorado Univ., Boulder (USA)). 15 Aug 1975. Contract 
F19628-74-C-0087. 188p. NTIS $7.50. 

Results relating to the analytical modeling of earthquakes by 
relaxation-source theory models are summarized. Applications to 
explosion-earthquake discrimination and earthquake source 
parameter estimation, particularly tectonic stress determinations, 
are discussed in detail. The theoretical work summarized includes: 
generalized representation theorems, energy considerations, 
equivalence theory, radiation field solutions for relaxation models 
of earthquakes, computer based earthquake field simulation, pre- 
dictions of m sub b - M sub s relations for earthquakes and explo- 
sions, and comparisons of relaxation source theory results with 
results from numerical models of earthquakes. Further, the 
theoretical basis for m sub b - M sub s discrimination and dis- 
crimination using spectral magnitude parameters is discussed in 
detail. Comparative studies undertaken, involving observed data 
for earthquakes, include comparisons of relaxation theory spectra 
to observations of earthquake spectra in the near field distance 
range with associated inference of source properties, and modeling 
of the static field using numerical dislocation and relaxation 
models in order to infer failure conditions and prestress fields. 
(GRA) 


11393 (AD-A—022542) Special Data Collection System 
(SDCS) event report, Unimak Island region, 16 May 1975. Hill, 
K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. (Teledyne 
Geotech, Alexandria, Va. (USA)). 22 Jan 1976. Contract F08606- 
74-C-0013. 19p. (SDCS-ER—75-46). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Unimak Island Region 
event on 16 May 1975. Published epicenter information from 
seismic observations is given. 


11394 (AD-A—022543) Special Data Collection System 
(SDCS) event report, Kashmir—Tibet border region, 19 May 1975. 
Hill, K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. 
(Teledyne Geotech, Alexandria, Va. (USA)). 23 Jan 1976. Con- 
tract F08606-74-C-0013. 17p. (SDCS-ER—75-53). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Kashmir-Tibet Border 
Region event on 19 May 1975. Published epicenter information 
from seismic observations is given. 


11395 (AD-A—022544) Special Data Collection System 
(SDCS) event report, Gulf of Alaska, 25 May 1975. Hill, K.J.; Daw- 
kins, M.S.; Baumstark, R.R.; Gillespie, M.D. (Teledyne Geotech, 
Alexandria, Va. (USA)). 21 Jan 1976. Contract F08606-74-C- 
0013. 20p. (SDCS-ER—75-58). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Gulf of Alaska event on 
25 May 1975. Published epicenter information from seismic obser- 
vations is given. 
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11396 (AD-A—022545) Special Collection System 
(SDCS) event report, Kurile Island, 19 May 1975. Hill, K.J.; Daw- 
kins, M.S.; Baumstark, R.R.; Gillespie, M.D. (Teledyne Geotech, 
Alexandria, Va. (USA)). 22 Jan 1976. Contract F08606-74-C- 
0013. 18p. (SDCS-ER—75-56). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Kurile Islands event on 
19 May 1975. Published epicenter information from seismic obser- 
vations is given. 


11397 (AD-A—022546) Special Data Collection System 
(SDCS) event report, near coast of Venezuela, 8 June 1975. Hill, 
K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. (Teledyne 
Geotech, Alexandria, Va. (USA)). 26 Jan 1976. Contract F08606- 
74-C-0013. 19p. (SDCS-ER—75-60). NTIS $3.50. 

Seimic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Near Coast of Venezuela 
event on 8 June 1975. Published epicenter information from 
seismic observations is given. 


11398 (AD-A—022548) Special Data Collection System 
(SDCS) event report, near coast of northern California, 7 June 
1975. Hill, K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. 
(Teledyne Geotech, Alexandria, Va. (USA)). 21 Jan 1976. Con- 
tract F08606-74-C-0013. 18p. (SDCS-ER—75-65). NTIS $3.50. 

Seismic data are given from the Special Data Collection 
System (SDCS) and other sources for the Near Coast of Northern 
California event on 7 Jun 1975. Published epicenter information 
from seismic observations is given. 


11399 (AD-A—022549) Special Data Collection System 
(SDCS) event report, Peru—Ecuador border, 6 June 1975. Hill, 
K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. (Teledyne 
Geotech, Alexandria, Va. (USA)). 26 Jan 1976. Contract F08606- 
74-C-0013. 16p. (SDCS-ER—75-64). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Peru-Ecuador Border 
event on 6 June 1975. Published epicenter information from 
seismic observations is given. 


11400 (AD-A—022550) Special Data Collection System 
(SDCS) event report, Baja California, 28 July 1975. Hill, K.J.; 
Dawkins, M.S.; Baumstark, R.R.; Gillespie, M.D. (Teledyne 
Geotech, Alexandria, Va. (USA)). 28 Jan 1976. Contract F08606- 
74-C-0013. 16p. (SDCS-ER—75-63). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Baja California event on 
28 July 1975. Published epicenter information from seismic obser- 
vations is given. 


11401 (AD-A—022872) Special Data Collection System 
(SDCS) event report, near east coast of eastern Russia, 16 May 
1975. Technical report. Hill, K.J.; Dawkins, M.S.; Baumstark, R.R.; 
Gillespie, M.D. (Teledyne Geotech, Alexandria, Va. (USA)). 21 
Jan 1976. Contract F08606-74-C-0013. 20p. (SDCS-ER—75-44). 
NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Near East Coast of East- 
ern Russia event on 16 May 1975. Published epicenter information 
from seismic observations is given. 


11402 (AD-A—022874) Special Data Collection System 
(SDCS) event report, Peru, 16 August 1975. Hill, K.J.; Dawkins, 
M.S.; Baumstark, R.R. (Teledyne Geotech, Alexandria, Va. 
(USA)). 6 Jan 1976. Contract F08606-74-C-0013. 20p. (SDCS- 
ER—75-50). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Peru event on 16 August 
1975. Published epicenter information from seismic observations is 
given. 


11403 (AD-A—022875) Special Data Collection System 
(SDCS) event report, North Atlantic Ocean, 26 May 1975. Techni- 
cal report. Hill, K.J.; Dawkins, M.S.; Baumstark, R.R.; Gillespie, 
M.D. (Teledyne Geotech, Alexandria, Va. (USA)). 21 Jan 1976. 
Contract F08606-74-C-0013. 19p. (SDCS-ER—59). NTIS $3.50. 

Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the North Atlantic Ocean 
event on 26 May 1975. Published epicenter information from 
seismic observations is given. (GRA) 


11404 (AD- ati i Special Data Collection System 
(SDCS) event report, Gulf of California, 14 June 1975. Technical 
report. Hill, K.J.; indo M.S.; Baumstark, R.R.; Gillespie, M.D. 
(Teledyne Geotech, Alexandria, Va. (USA)). 22 "Jan 1976. Con- 
tract F08606-74-C-0013. 19p. (SDCS-ER—75-61). NTIS $3.50. 
Seismic data are reported from the Special Data Collection 
System (SDCS) and other sources for the Gulf of California event 
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on 14 June 1975. Published epicenter information from seismic 
observations is given. (GRA) 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO TO CITATION(S) 9007 


11405 (SAND—75-0650) Evaluation of constitutive properties 
from velocity interferometer data. Grady, D.E.; Young, E.G. 
(Sandia Labs., Albuquerque, N.Mex. (USA)). Aug 1976. Contract 
E(29-1)-789. 62p. Dep. NTIS $4.50. 

Accurate constitutive relations are required to predict the 
transient response of rock and soil media in a number of engineer- 
ing and geophysical applications. Diffuse velocity interferometry 
has been specialized to this task. A method of analysis which ac- 
counts for the laser window-sample material impedance mismatch 
in determining material constitutive properties is reported and two 
computer programs which have been developed to provide for 
rapid evaluation of these properties are described. 


11406 (UCRL— 13666) Triaxial tests of alluvium. Final report. 
Chu, H.; Scott, J.; Brandt, H. (California Univ., Davis (USA). 
Dept. of Mechanical Engineering). Sep 1975. Contract W-7405- 
ENG-48/648205. 45p. Dep. NTIS $4.00. 

The report presents the results of triaxial test of alluvium. 
The interstitial fluid pressure was kept at 500 Ib/in.? and the over- 
burden pressure was varied from 500 to 2,500 Ib/in.?. The tests 
were performed at ambient temperature. The alluvium cores were 
obtained from the Nevada Test Site, hole Ue2bc, at a depth rang- 
ing from 755.5 to 760 ft. The failure envelope of the soil cap 
model originally proposed by the Paul Weidlinger group contains 
three constants. These three constants were determined for alluvi- 
um. The position of the elliptical cap depends on the amount of 
strain hardening the alluvium had received in the triaxial tests. The 
constants defining one particular cap were computed from the ex- 
perimental data. To perform the tests, equipment components sup- 
plied by the Lawrence Livermore Laboratory were assembled and 
a radial strain indicator was designed and constructed. 


GEOCHEMISTRY 


REFER ALSO TO CITATION(S) 11168 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


11407 (AD-A—022975) Development of numerical techniques 
and computer systems for climatological, ionospheric and 
microwave physics a tions. Final report 1 Mar 1974—31 Dec 
1975. Atkinson, J.F.; Dolan, H.L.; Lindstrom, P.W.; Zwirble, K.C. 
(Analysis and Computer Systems, Inc., Burlington, Mass. (USA)). 
Jan 1976. Contract F19628-74-C-0122. 146p. NTIS $6.00. 

During the period of performance, over 60 programs were 
completed ranging in complexity and size from conversion of pro- 
grams from one language or computer system to another, to design 
and development of a large scale system operating in a real time 
environment. The computer programs and numerical techniques 
developed under this contract supported AFGL research projects 
in such areas as: Climatology, Meteorology, Microwave Physics, 
lonospheric Physics and Radio Astronomy. Some of these projects 
are outlined in this report. (GRA) 


COSMIC RADIATION 
REFER ALSO TO CITATION(S) 11437, 11446, 11497, 11543 


(AD-A—018092) Geomagnetic cut-offs at 1.7 and 2.6 
GV: transmission functions and isotopic analysis of cosmic ray 
nuclei. Interim rt. Webber, W.R.; Lezniak, J.A.; Shea, M.A.; 
Smart, D.F. (Air Force Cambridge Research Labs., L.G. Hanscom 
Field, Mass. (USA)). 26 Nov 1975. 9p. (AFCRL-TR—75-0598). 
NTIS $3.50. 

Details are obtained of both the isotopic composition of 
cosmic rays and the rigidity cut-off of the earth’s magnetosphere 
by examining the pulse height distributions obtained for the vari- 
ous cosmic ray charges in a Cherenkov detector flown aboard a 
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high altitude balloon at a latitude where the rigidity cut-off is 
slightly above the threshold energy of the Cherenkov detector or 
with a scintillation x total energy measurement when the rigidity 
cut-off is below the Cherenkov threshold. (GRA) 


11409 (AD- pointy ad Bs Sang The of Bam» 

supernovae by plasma _ instabilities. Ku Es. R.; 
Zweibel, E. (hiaemen Univ., N.J. (USA). fen Physics Lab.). 
oe. t 1975. Contract F44620-75-C-0037. 7p. (PPL-AP—84). NTIS 
$3.50. 


Cosmic rays escaping from supernovae as sources set up 
hydromagnetic instabilities. The instabilities can trap the cosmic 
— in the neighborhood of the supernova until they are adiabati- 

ly decompressed. The importance of these instabilities for theo- 
ries of supernova origin of cosmic rays are discussed. (GRA) 


11410 (AD-A—023849) A quasi-linear kinetic equation for 
omit sept SS ee a Interim report. Luh- 
mann, J.G. egos mate” , El Segundo, Calif. (USA)). 25 Mar 
1976. Contract F04701 75. -0076. 25p. NTIS $3.50. 

A kinetic equation for interplanetary cosmic rays is set up 
with the aid of weak plasma turbulence theory for an idealized 
radially symmetric model of the intefplanetary magnetic field. As a 
Starting point, this treatment invokes the Vlasov equation instead 
of the traditional Fokker—Planck equation. Quasilinear theory is 
applied to obtain a momentum diffusion equation, for the 
heliocentric frame of reference, which describes the interaction of 
cosmic rays with convecting magnetic irregularities in the solar 
wind plasma. Under restricted conditions, the well known equation 
4 — modulation can be obtained from the kinetic equation. 
(GRA) 


11411 (N—75-25810) A nonlinear theory of cosmic ray pitch 
angle diffusion in homogeneous magnetostatic turbulence. Goldstein, 
M.L. (National Aeronautics and Space Administration, Greenbelt, 
Md. (USA). Goddard Space Flight Center). i 1975. S4p. 
(NASA-TM-X—70903; X—692-75-64). NTIS $4.2 

Submitted for publication. 

A plasma strong turbulence, weak coupling theory is applied 
to the problem of cosmic ray pitch angle scattering in magneto- 
static turbulence. The theory used is a rigorous generalization of 
Weinstock’s resonance-broadening theory and contains no ad hoc 
approximations. A detailed calculation is presented for a model of 
slab turbulence with an exponential correlation function. The 
results agree well with numerical simulations. The rigidity depen- 
dence of the pitch angle scattering coefficient differs from that 
found by previous researchers. The differences result from an in- 
adequate treatment of particle trajectories near 90° pitch angle in 
earlier work. (auth) 


11412 (N—76-20059) OSO-8 soft x-ray experiment 
(Wisconsin). Final report. 10 Aug 1975. Contract NASS-11361. 
75p. (NASA-CR— 144736; OPR—64). NTIS $4.50. 

Information for operating and reducing data from the ex- 
periment which was designed to map low energy x-ray background 
emissions from 130 eV to 35 keV is presented. The detectors, 
counters, data system, and the gas system are discussed along with 
the functional operation of the subsystems. A command list in- 
dicating | gears og and resulting telemetry response for each 
command is included. (GRA) 


11413 (NTIS/PS—76/0328) Cosmic rays (a bibliography with 
abstracts). Report for 1973—Apr 1976. Hundemann, AS. 
(National Technical Information Service, Springfield, Va. (USA)). 
May 1976. 226p. NTIS $25.00 

Supersedes NTIS/PS—75/134. 

Measurement techniques, isotopic composition, distribution, 
intensity, anisot , and sources of cosmic rays are covered. (This 
updated bibliog y contains 221 abstracts, 92 of which are new 
entries to the previous edition.) (GRA) 


STARS 
REFER ALSO TO CITATION(S) 11409, 11458 


neutron matter 

at post supernova collapse tem Bowers, R.L.; Gleeson, 
A.M.; Wheeler, J.W. (Texas Univ., Austin (USA). Center for Par- 
ticle Theory). Aug 1976. Contract E(40-1)-3992. 1S5p. Dep. NTIS 
$3.50. 

A model of hot, strongly interacting matter is presented 
which is relativistic both in its description of the interactions and 
in its inclusions of finite density and temperature effects. This 
model whose zero temperature limit has been published earlier, is 
fit to nuclear matter and was used to construct model neutron 
stars whose masses and moments of inertia are in excellent agree- 
ment with observational data on pulsars, and compact x-ray 


pe pan (ORO—3992-268) Model of 
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sources. Extensive numerical results are presented which bridge 
the temperature and density interval separating current models of 
supernova remnants as predicted by evolutionary calculations 
based on ideal gas equations of state and the final configurations 
of cold neutron stars. Particular emphasis is given to the sogicn 
pm | a collapse adiabat through T = 10” °K and epsilon = 10" 


11415 (ORO—3992-277) Possibility of stable quark stars. 
Bowers, R.L.; Gleeson, A.M.; Pedigo, R.D. (Texas Univ., Austin 
(USA). Center for Particle Theory). Aug 1976. Contract E(40-1 )- 
3992. 42p. Dep. NTIS $4.00. 

A recent zero temperature equation of state which contains 
quark-partons separated from conventional baryons by a phase 
transition is used to investigate the stability of quark stars. The 
sensitivity to the input physics is also considered. The conclusions, 
which are found to be relatively model independent, indicate that 
a separately identifiable class of stable objects called quark stars 
does not exist. 


11416 Stellar population of dark clouds. Grasdalen, G.L. (Kitt 
Peak National Observatory, Tucson, AZ). pp 30-38 of in H Il re- 
gions and related topics. Wilson, T.L.; Downes, D. (eds.). New 
York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Our present knowledge of stars associated with dark clouds 
is reviewed with emphasis placed on the observational properties 
and large-scale behavior of young stars. 24 refs. 


11417 Review of star formation. von Hoerner, S. (National 
Radio Astronomy Observatory, Green Bank, WV). pp 53-78 of In 
H II regions and related topics. Wilson, T.L.; Downes, D. (eds.). 
New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Topics covered include: some empirical aspects; raw materi- 
al and observations; instabilities; obstacles for star formation; lines 
of development; and remaining problems. 3 figs, 74 refs. (GHT) 


11418 Recent theoretical work on star formation. Kippenhahn, 
R.; Tscharnuter, W. (Max-Planck-Institut fuer Physik und As- 
trophysik, Munich). pp 79-106 of In H II regions and related top- 
ics. Wilson, T.L.; Downes, D. (eds.). New York; Springer-Verlag 
(1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Recent results obtained in the theory of star formation are 
reviewed, including the collapse of a one solar mass cloud. 14 figs, 
13 refs. (GHT) 


11419 Early stages of H II regions. Kruegel, E. (Univ., 
Goettingen, Ger.). pp 110-122 of In H II regions and related top- 
ics. Wilson, T.L.; Downes, D. (eds.). New York; Springer-Verlag 
(1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

A model for W3(A) is described and the results of the cal- 
culations for the dynamical evolution of a compact HII region with 
a dust front are discussed. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 
REFER ALSO TO CITATION(S) 11451, 11460 


11420 (AD-A—018361) H,O maser emission associated with T 
Tauri and other regions of star formation. Knapp, G.R.; Morris, M. 
(Owens Valley Radio Observatory, Pasadena, Calif. (USA)). 1975. 
Contract N00014-67-A-0094-0019. 24p. NTIS $3.50. 

The detection of H,O maser emission is reported from three 
new galactic regions: a point 0.9 min NE of T Tauri and towards 
the H Il regions G29.9-0.0 and GO.55-0.85. The T Tauri water 
source is not coincident with any known optical object; com- 
parison of the H,O and CO observations of this region suggests the 
presence of an embedded protostellar region in the molecular 
cloud. These sources and t in $140-IR and Mon R2 were 
monitored for time variations, and it was found that all sources ex- 
cept T Tauri are time-variable on the scale of a month. A model 
for the varying component of Mon R2 is proposed. (GRA) 

11421 (AD-A—018458) Unusual H,O maser source near Her- 


big—Haro object number 11. Lo, K.Y.; Morris, M.; Moran, J.M.; 
Haschick, A.D. (Owens Valley Radio Observatory, Pasadena, 
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Calif. (USA)). 1975. Contract N00014-67-A-0094-0019. 18p. 
NTIS $3.50. 

H,O emission spectra of an unusual source near Her- 
big—Haro (HH) 11 have been monitored over a 14-month period. 
Variations of the intensity and the radial velocity of the emission 
are noticeable on time scales as short as one day. At any given 
time, only one or two velocity components are present in the spec- 
trum. The variations are such that each component appears and 
disappears at a fixed radial velocity, and new components appear 
at seemingly random velocities within a 40 km/s range. It is sug- 
gested that the exciting source is lésing mass via a stellar wind, and 
that the H,O emission arises in the transition region between the 
cavity created by the stellar wind and the surrounding molecular 
medium. The proposed model can be tested by VLBI observations; 
an accurate position for the H,O maser source is required to deter- 
mine the physical relationship between the maser source and the 
IR or HH objects. (auth) 


11422 (AD-A—024805) Aperture synthesis of 1667 MHz OH 
absorption in the direction of the galactic center. (7). Bieging, J.H. 
(Owens Valley Radio Observatory, Pasadena, Calif. (USA)). 1976. 
Contract N00014-67-A-0094-0019. 54p. NTIS $4.50. 

The galactic center radio sources Sgr A and Sgr B2 were 
mapped by an aperture synthesis technique, in the 1667 MHz ab- 
sorption line of OH. (GRA) 


11423 (NTIS/PS—76/0134) Quasars, pulsars and black holes 
(a bibliography with abstracts). Report for 1964—Feb 1976. 
Grooms, D.W. (National Technical Information Service, Spring- 
field, Va. (USA)). Mar 1976. 210p. NTIS $25.00. 

Supersedes NTIS/PS—75/225. 

Astronomical surveys of quasars, pulsars, and black holes 
are cited. Computer simulations, mathematical models and other 
methods used for the verification of hypotheses about astrophysical 
processes are included. (This updated bibliography contains 205 
a 35 of which are new entries to the previous edition.) 
(GRA) 


11424 Observations of the H and C recombination lines toward 
NGC 2024. Wilson, T.L. (Max-Planck-Institut fuer Radioas- 
tronomie, Bonn). pp 39-41 of In H II regions and related topics. 
voor T.L.; Downes, D. (eds.). New York; Springer-Verlag 
(1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Radio observations of the carbon and narrow hydrogen 
recombination lines of the region toward NGC2024 are presented. 
2 tables, 5 refs. (GHT) 


SOLAR PHENOMENA 
REFER ALSO TO CITATION(S) 11497, 11523, 12016 


(AD-A—017490) Researches in the field of variable 

ma. Final scientific 1 Feb 1972—1 Jul 1975. 

Jensen, E. (Oslo Univ. (Norway). Institutt for Teoretisk Fysikk). 
30 Aug 1975. 23p. NTIS $3.50. 

See also AD-787 721. 

This report summarizes some seventeen papers published 
during the 1972—1975 period. The main part of the high disper- 
sion spectral material used in the investigations is from Kitt Peak 
National Observatory. A high proportion of papers presented deals 
with the determination of abundances of chemical elements and 
isotope ratios. Several papers deal with the study of prominences, 
and a couple, with fast radio phenomena observed with radio spec- 
trographs. Other items covered include stray light and disc emis- 
sion lines in the Ca II H- and K-line wings. (auth) 


11426 (AD-A—018336) Results obtained during the campaign 
for integrated observations of solar flares (CINOF). Special reports. 
Shea, M.A.; Smart, D.F. (Air Force Cambridge Research Labs., 
L.G. Hanscom Field, Mass. (USA)). 13 Aug 1975. 139p. 
(AFCRL-TR—75-0437; AFCRL-SR—193). NTIS $6.00. 

See also report dated 19 Jun 74, AD-A000 017. 

The Campaign for Integrated Observations of Solar Flares 
(CINOF) was a period of extensive solar flare studies conducted 
5—29 June 1972. Specific scientists were designated as CINOF 
coordinators to study selected events. This compilation contains 
seven reports: five reports detailing solar phenomena associated 
with CINOF selected flares, one report detailing observations of a 
flare initiated shock wave propagating through the interplanetary 
medium, and one report on the solar particle and associated inter- 
planetary measurements during this period. (GRA) 


11427 (AD-A—018739) Evaluation of a prediction technique 
for low energy solar particle events. Final report 2 Oct 1972—30 
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Jun 1975. Roelof, E.C.; Gold, R.E. (New Hampshire Univ., Dur- 
ham (USA). Dept. of Physics). 15 Sep 1975. Contract F19628-73- 
C-0070. 52p. NTIS $4.50. 

A technique has been developed for the prediction of low 
energy solar charged-particle fluxes near | AU. It is based on com- 
prehensive analysis of solar and interplanetary plasma, magnetic 
field and energetic particle observations. Although analyses have 
been carried out for periods in 1964—5, 1968—9, 1972 and 1974, 
a particularly detailed study has been done of the period 
May—November, 1967, when there was extensive and near-con- 
tinuous multi-spacecraft data coverage near Earth and in deep 
space. The prediction technique has been tested on this latter 
period, and the results are satisfactory for the larger particle 
events. The results indicate that the inclusion of the effects of 
coronal magnetic structure on particle injection into the inter- 
planetary medium are as essential as an accurate estimate of the 
time history of the accelerated particle flux. Quantitative models 
are used for coronal control (access probabilities) and particle ac- 
celeration (flux production rules), the former based on the topolo- 
gy of low coronal magnetic neutral lines deduced from H alpha fil- 
tergrams, and the latter from solar flare optical and x-ray emission. 
It is concluded that the major needs for improvement in prediction 
techniques are more accurate indicators of particle production and 
active region magnetic field structure, as well as remote sensing of 
solar wind disturbances by daily monitoring of interplanetary radio 
scintillations. (GRA) 


11428 (AD-A—018765) Relation of the observed far ul- 
traviolet solar irradiance to the solar magnetic sector structure. 
Technical report. Heath, D.F.; Wilcox, J.M.; Svalgaard, L.; Duvall, 
T.L. (Stanford Univ., Calif. (USA). Inst. for Plasma Research). Jul 
1975. Contract N00014-67-A-0112-0068. Ilp. (SU-IPR—638). 
NTIS $3.50. 

Comparison of the observed solar far ultraviolet irradiance 
and the observed solar sector structure during 1969—1972 shows 
a tendency for euv maxima to be located near sector boundaries. 
(auth) 


11429 (AD-A—018766) The sun's magnetic sector structure. 
Technical report 1959—1973. Svalgaard, L.; Wilcox, J.M.; 
Scherrer, P.H.; Howard, R. (Stanford Univ., Calif. (USA). Inst. for 
Plasma Research). Aug 1975. Contract N00014-67-A-01 12-0068. 
19p. (SU-IPR—639 ). NTIS $3.50. 

The synoptic appearance of solar magnetic sectors is studied 
using 454 sector boundaries observed at earth during 1959—1973. 
The sectors are clearly visible in the photospheric magnetic field. 
Sector boundaries can be clearly identified as demarcation lines 
running north—south between regions of persistent magnetic 
polarity imbalances. These regions extend up to about 35 deg of 
latitude on both sides of the equator. They generally do not extend 
into the polar caps. The polar cap boundary can be identified as 
an east—west demarcation line marking the poleward limit of the 
sectors. The typical flux imbalance for a magnetic sector is about 4 
x 107! maxwells. (auth) 


11430 (AD-A—018989) A_ solar 
Technical report. Agee, R.B. (Air Weather Service, Scott AFB, Ill 
(USA)). Sep 1975. 59p. (AWS-TR—75-252). NTIS $4.50. 

This report describes the optical manifestations of certain 
types of solar activity. Its intent is to assist observers, particularly 
inexperienced ones, in solar event detection and classification. It 
can serve as a quick reference in identifying solar phenomena. 
(GRA) 


11431 (AD-A—020321) Model for U-shaped solar burst spec- 
tra. Il. Interim Kalman, G. (Boston Coll., Chestnut Hill, 
Mass. (USA). Dept. of Physics). Jul 1975. Contract F19628-72-C- 
0003. 28p. NTIS $4.00. 

See also report No. AFCRL—72-0324, AD—747033. 

Developments of the theoretical model of Kalman and 
Yukon of U-shaped solar burst spectra are discussed. The basic 
features of the model, consisting of assigning both the low- and 
high-frequency positions of the radiation spectrum to the same 
group of mildly relativistic electrons, are reviewed. The main fea- 
tures of the single particle source spectrum are in qualitative 
agreement with those of observed spectra. Integration over the 
pitch-angle distribution of particles improves the qualitative agree- 
ment. The radiation emitted in the dense source region is guided 
by a magnetic loop into the less dense coronal regions, where it is 
converted by incoherent scattering on thermal p named ions into 
free space a radiation. Certain correlations sug- 
gested by the model have already been verified; others are 
proposed for eventual study. (auth) 


11432 (AD-A—021909) Satellite OV 5-6 measured solar 


proton event sipha/proton flux ratios and associated atmospheric ef- 
fects. Final scientific report. Sellers, B.; Hanser, F.A. (Panametrics, 


observer's guide. 
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Inc., Waltham, Mass. (USA)). Jan 1976. Contract F19628-73-C- 
0088. 35p. NTIS $4.00. 

The time dependence of satellite OVS-6 measured proton 
and alpha fluxes has been determined for a series of events in the 
1969—73 descent period of solar cycle 20. These fluxes have been 
used to investigate the variation of the alpha/proton flux ratio both 
within a given event and from event-to-event. An approximate 
relationship between riometer absorption, and the square root of 
proton flux (above a threshold energy of 2.2 MeV) for nighttime 
PCA conditions is presented which is similar to that previously 
used for day conditions. By use of a new formulation de proton 
fluxes are used to make an accurate calculation of the absorption 
and this is compared with both the approximate and measured 
values. Also discussed are possible uses of alpha/proton measure- 
ments made soon after event onset for later time predictions, in 
particular the time evolution of absorption. (auth) 


11433 (AD-A—022680) Active region flare rates and 8.6 mm 
brightness temperatures. II. Interim report. Withbroe, G.L.; Ver- 
nazza, J.E. (Harvard Coll. Observatory, Cambridge, Mass. (USA)). 
1 Oct 1975. Contract F19628-74-C-0018. 26p. S $3.50. 

The relationship between the flaring rate and 8.6 mm 
brightness temperatures of active regions has been analyzed. As 
the 8.6 mm brightness temperature of an active region increases, 
the energy released by the region is contained in larger and larger 
flares. At low temperatures subflares are dominant, at intermediate 
temperatures most of the events are either subflares or class-1 
flares, and at high temperatures class-2 or greater flares release 
most of the energy. The results of the study indicate that measure- 
ments of 8.6 mm brightness temperatures can be used to predict 
the rate of flaring of active regions. (GRA) 


(AD-A—022948) Influence of magnetic field structure 
on the conduction of flare loops. Antiochos, S.K.; Sturrock, 
P.A. (Stanford Univ., Calif. (USA). Inst. for Plasma Research). 
Mar 1976. Contract N00014-75-C-0673. 2ip. (SU-IPR—656). 
NTIS $3.50. 

A simple model facilitates calculation of the influence of 
magnetic field configuration on the conduction cooling rate of a 
hot post-flare coronal plasma. The magnetic field is taken to be 
that produced by a line dipole or point dipole at an arbitrary depth 
below the chromosphere. For the high temperatures (T > 10’K) 
produced by flares, the plasma may remain static and isobaric. The 
influence of the field is such as to increase the heat flux (per unit 
area) into the chro here, but to decrease the total conduction 
cooling of the flare plasma. This leads to a significant enhance- 
ment of the total energy radiated by the flare plasma. (auth) 


(AD-A—022977) Influence of the solar electron energy 
distribution on the microwave of gyro-synchrotron radia- 
tion. Final report 1 Oct 1972—30 Sep 1975. Ko, H.C.; Chuang, C. 
(Ohio State Univ. Research Foundation, Columbus (USA)). 13 
Feb 1976. Contract F19628-73-C-0004. 34p. NTIS $4.00. 

The volume emissivity formula for gyro-synchrotron radia- 
tion from an ensemble of electrons having a power-law energy dis- 
tribution and an isotropic pitch-angle distribution is presented. Nu- 
merical calculations of the radiation spectrum were made for four 
electron kinetic energy ranges (10 keV — 100 keV, 100 keV — 1 
MeV, | MeV — 10 MeV, and 10 keV — 10 MeV), and for four 
values of electron energy spectral index. The influence of electron 
energy distribution on the radiation spectrum is discussed. (auth) 


11436 (AD-A—023063) Formation of fast electron tails in 


Type Il solar bursts. Memorandum Lam tert oy 
los, K. (Naval Research Lab., Washington, Bc. (USA)). Mar 


1976. 23p. (NRL-MR—3247). NTIS $3.50. 

It is shown that low-frequency turbulence, due to the 
modified two-stream instability excited in the front of a collision- 
less shock, can accelerate electrons to very large energies in the 
shock wake. This mechanism can produce nonthermal tails of the 
sort required to explain Type II solar bursts, contrary to previous 
conclusions. (GRA) 


11437 (AD-A—024604) Three-dimensional structure of the ex- 
tended solar field and the cycle variation in 
cosmic ra yi . Sval; , L.; Wilcox, J.M. (Stanford Univ., 
Calif. (USA). Inst. for a Research). Mar 1976. Contract 
N00014-76-C-0207. 16p. (SU-IPR—662). NTIS $3.50. 

Sponsored in part by National Science Foundation, 
_—e™ D.C. Grants NSF-ATM74-19007 and NSF-DES75- 
1 


A principal cause for the eleven-year sunspot cycle variation 
in the primary cosmic ray intensity observed at Earth may be a 
variation in the solid angle of the heliosphere occupied by the ex- 
tended solar polar magnetic field. Galactic cosmic rays have rela- 


tively easy access to the inner solar m through the regular ex- 
tended solar polar fields, and relatively difficult access through the 
irregular extended solar sector structure fields. (GRA) 
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11438 (AD-A—024605) The Hale solar sector boundary. Sval- 
gaard, L.; Wilcox, J.M. (Stanford Univ., Calif. (USA). Inst. for 
Plasma Research). Mar 1976. Contract N00014-76-C-0207. 20p. 
(SU-IPR—661). NTIS $3.50. 
Sponsored in part by National Science Foundation, 
ae D.C. Grants NSF-ATM74-19007 and NSF-DES75- 


A Hale solar sector boundary is defined as the half 
(northern hemisphere or southern hemisphere) of a sector bounda- 
ry in which the change of sector magnetic field polarity is the same 
as the change of polarity from a preceding spot to a following spot. 
Above a Hale sector yee the green corona has maximum 
brightness, while above a non-Hale boundary the green corona has 
a minimum brightness. The Hale portion of a tospheric sector 
bou tends to have maximum magnetic field strength, while 
the non-Hale portion has minimum field strength. (GRA) 


11439 (COM—75-11092/4ST) Propagation and detection of 
turbulence generated MHD waves in the lower solar atmosphere. 
Technical memo. Mangis, S.J. (National Oceanic and Atmospheric 
Administration, Boulder, Colo. (USA). Space Environment Lab.). 
Feb 1975. 58p. (NOAA-TM-ERL-SEL—39). NTIS $4.25. 

Some basic solar concepts are developed and the limiting 
effects of the terrestrial atmosphere upon solar observations are in- 
vestigated. Several theoretical aspects of MHD waves and the 
frequency spectrum of MHD waves generated by the hydrogen 
convection zone are discussed. The magnitudes of various observa- 
ble characteristics of these waves are calculated, and there is a 
brief discussion of how it is hoped that these characteristics can be 
observed. It is concluded that the visual changes caused by turbu- 
lence generated MHD waves are of sufficient magnitude to be ob- 
served by orbiting telescopes now being developed, but that more 
work needs to be done to determine exactly how and where to ob- 
serve these changes. (GRA) 


11440 (N—76-20055) Atlas of Skylab ATM/S056 coronal hole 
observations. Wilson, R.M. 15 Mar 1976. 28p. (NASA-TM- 
X—64994). NTIS $4.00. 

An atlas of coronal hole observations (Patrol Long and Sin- 
gle Frame Long Filter 3) recorded by the Skylab Apollo Satetaye 
Mount/SOS6 X-ray Telescope during the first two manned mis- 
sions is presented. A total of 279 operations (excluding super long 
frames) was determined. Comparisons are made between coronal 
hole observations performed in the first manned mission and those 
in the second manned mission, and between a super long filter 3 
image and a typical single-frame (or Patrol) long image. Additional 
studies to enhance the S056 coronal hole observations and perhaps 
to extend coverage into the last manned mission are suggested. 
The data presented are in preliminary form. (auth) 


11441 (N—76-20056) Gamma-ray and microwave evidence for 
two phases of acceleration in solar flares. Bai, T.; Ramaty, R. Mar 
1976. 30p. (NASA-TM-X—71083; x—660-76-58). NTIS $4.00. 

Submitted for Publication. 

Relativistic electrons in large solar flares produce gamma 
ray continuum by bremsstrahlung and microwave emission by 
gyrosynchrotron radiation. By use of observations of the August 4, 
1972, flare, the electron spectrum and the physical properties of 
the common emitting region of these radiations were evaluated. In- 
formation was also obtained on energetic protons in this flare by 
using gamma ray lines. From the electron spectrum, the proton-to- 
electron ratio, and the time dependences of the microwave emis- 
sion, the 2.2 MeV line and the gamma ray continuum, it was con- 
cluded that in large solar flares relativistic electrons and energetic 
nuclei are accelerated by a mechanism which is different from the 
mechanism which accelerates electrons of less than about 100 keV 
in flares. (auth) 


11442 (NTIS/PS—76/0131) Solar eclipses (a bibliography with 
abstracts). Report for 1964—Mar 1976. Grooms, D.W. (National 
Technical Information Service, Springfield, Va. (USA)). Mar 
1976. 155p. NTIS $25.00. 

Supersedes NTIS/PS—75/229. 

Studies on coronal and ionospheric observations during 
solar eclipses are cited. Observations resulted from the eclipses of 
1961 through 1973. (This updated bibliography contains 150 ab- 
stracts, 10 of which are new entries to the previous edition.) 
(GRA) 


11443 (PB—247137-376-1/SL) 
number 376. Part I (prompt reports). 
1975—October 1975. Explanation of data reports 
366 (supplement) February 1975. Leighton, H.I. (National 
Geophysical and Solar-Terrestrial Data Center, Boulder, Colo. 
(USA)). Dec 1975. 117p. (SGD—376(Pt.1)). National Climatic 
Center, Asheville, NC 28801 $1.40. 

See also PB—247137-376-2. 
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This is Part I, Prompt reports, of Solar—Geophysical Data 
for November 1975 and October 1975. The November 1975 data 
include sections on alert period, daily solar indices, solar flares, 
solar radio waves, solar wind measurements, spacecraft observa- 
tions, solar x-ray radiation, and inferred IP magnetic field polari- 
ties. The October 1975 data include sections on daily solar activity 
centers, sudden, ionospheric disturbances, solar radio waves, 
cosmic rays, geomagnetic indices, and radio propagation indices. 

) 


(GRA 


11444 (PB—247 137-376-2/SL) Solar—geophysical data 
number 376. Part II (comprehensive reports). Data for June 
1975—May 1975 and miscellanea. Explanation of data report is- 
sued as number 366 (supplement) February 1975. Leighton, H.I. 
(National Geophysical and Solar-Terrestrial Data Center, Boulder, 
Colo. (USA)). Dec 1975. 3lp. (SGD—376(Pt.2)). National Cli- 
matic Center, Asheville, NC 28801 $1.40. 

See also PB—247137-376-1. 

This is Part II, Comprehensive _ reports, of 
Solar—Geophysical Data for June 1975, May 1975, and Miscel- 
lanea. The June 1975 data include sections on solar flares, and 
solar radio waves. The May 1975 data include sections on Ha 
synoptic chart (revised), abbreviated calendar record, and regional 
flare index. Miscellaneous data includes a section on solar radio 
waves. (GRA) 


11445 (PB—247137-377-1/SL) Solar—geophysical data 
number 377. Part I. (prompt reports). Data for December 
1975—November 1975. Explanation of data reports issued as 
number 366 (supplement) February 1975. Leighton, H.I. (National 
Geophysical and Solar-Terrestrial Data Center, Boulder, Colo. 
(USA)). Jan 1976. 114p. (SGD—377-Pt-1). National Climatic 
Center, $1.50/copy. 

See also PB-247 137-377-2. 

This is the first part of a two-part series containing 
solar—geophysical data gathered during November and December, 
1975. Contained in this volume are data on alert periods, daily 
solar indices, solar flares, solar radio waves, solar wind measure- 
ments, spacecraft observations, and inferred IP magnetic field 
polarities. (GRA) 


11446 (PB—247137-377-2/SL) Solar—geo data number 
377. Part II. (comprehensive reports). Data for July 1975—Jun 
1975 and miscallanea. Explanation of data reports issued as 
number 366 (supplement) February 1975. Leighton, H.I. (National 
Geophysical and Solar-Terrestrial Data Center, Boulder, Colo. 
(USA)). Jan 1976. 40p. (SGD—377-Pt-2). National Climatic 
Center, $1.50. 

See also PB-247 137-377-1. 

This is the second part of a two-part publication. Contained 
in this report are data on solar flares, solar radio waves, and solar 
corona. Miscellaneous data contained in this report offer informa- 
tion on cosmic rays and transmission frequency ranges for October 
1975. (GRA) 


11447 (PB—247519) An observational investigation of the 
solar oblateness. Stebbins, R,T. (National Center for Atmospheric 
Research, Boulder, Colo. ¢{USA)). 1975. Contract NSF-C760. 
173p. (NCAR-CT—34). NTIS $6.75. 

The shape of the Sun has been under study for almost two 
and a half centuries. During that time, most observers have con- 
cluded that the Sun is barely, if at all, different from spherical. In 
recent years, the sun’s figure has come under closer scrutiny 
because it may reflect certain properties of the solar interior, and 
because an aspherical solar mass would alter the interpretation of 
a basic test of gravitation theories. A flurry of activity in this area 
has been triggered by the 1967 report of Dicke and Goldenberg of 
an equatorial diameter significantly larger than the polar diameter. 
This thesis reports a measurement of the solar oblateness using dif- 
ferent experimental techniques which finds no comparable oblate- 
ness. Further, the evidence indicates an explanation for the dis- 
agreement between previcus results. A number of other interesting 
facets of the Sun are also revealed. (GRA) 


11448 (PB—247916-51/SL) Synoptic maps of solar coronal 
hole boundaries derived from He II 304 A spect: ms from 
the manned Skylab missions. Bohlin, J.D.; Rubenstein, D.M. 
(World Data Center A for Solar-Terrestrial Physics, Boulder, Colo. 
(USA)). Nov 1975. 26p. (UAG—S51). Paper copy available from 
National Climatic Center, Attn: Publications. Federal Bldg., 
Asheville, N.C. 28801. Subscription $25.20/year. $0.54 this issue. 

Prepared by Hulburt (E. O.) Center for Space Research, 
Washington, D.C. 

The disk boundaries of coronal holes have been determined 
from He II 304 A spectroheliograms which were taken with the 
Naval Research Laboratory (NRL) slitless xuv spectrograph during 
the manned Skylab missions. These boundaries are plotted by Car- 
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rane rotation as synoptic charts in both the standard rectangular 
and polar-view projections. The periods of time for which bounda- 
ries were determined are 24 May through 23 June 1973 (first 
manned Skylab mission), 2 August through 24 yes 1973 
(second manned mission), and 21 November 1973 through 2 
February 1974 (third manned mission); the Carrington rotations 
covered (in part or totally) are 1601 and 02; 1604, 05 and 06; and 
1608, 09 and 10, respectively. (GRA) 


GALAXIES 
REFER ALSO TO CITATION(S) 11410, 11416, 11419, 11445 


11449 (AD-A—018362) CO observations of NGC1579 (s222) 
and s239. Knapp, G.R.; Kuiper, T.B.H.; Knapp, S.L.; Brown, R.L. 
(Owens Valley Radio Observatory, Pasadena, Calif. (USA)). 1975. 
Contract N00014-67-A-0094-0019. 35p. NTIS $4.00. 

The 2.6-mm lines of '"*CO and “CO have been observed 
towards the small galactic diffuse nebulae NGC1579 (s222) and 
s239. The H92 alpha recombination line has also been detected 
from NGC1579. Towards NGC1579, we have observed evidence 
for self-absorption in the '*CO line. For both regions, high-velocity 
wings and line broadening are observable in the "CO line; the fea- 
tures observed towards s239 suggest ordered, free-fall collapse of a 
localized region of the cloud onto a newborn stellar cluster. Ex- 
amination of the available data suggests that NGC1579 is both a 
reflection nebula (illuminated by LkH alpha 101) and an obscured 
H II region excited by a star of spectral type near B1, while S239 
is a reflection nebula or a Herbig—Haro object. Our studies of 
these regions show that line widening in CO is at least as important 
an indicator of star-formation activity as enhanced line emission. 
(auth) 


11450 (AD-A—024602) Interplanetary sector structure 
1947—1975. Svalgaard, L. (Stanford Univ., Calif. (USA). Inst. for 
Plasma Research). Feb 1976. Contract N00014-76-C-0207. 77p. 
(SU-IPR—648). NTIS $5.00. 

Sponsored in part by National Science Foundation, 
Washington, D.C. Grant NSF-ATM74-19007. 

This report is an extension of ‘An Atlas of Interplanetary 
Sector Structure 1957—1974’ to include earlier years back to 
1947 and also the years 1932—1933 and 1975. (GRA) 


11451 (AD-A—024806) A high-angular-resolution study of the 
neutral hydrogen in the Irrll galaxy M82. (8). Gottesman, S.T.; 
Weliachew, L. (Owens Valley Radio Observatory, Pasadena, Calif. 
(USA)). 1976. Contract N00014-67-A-0094-0019. 32p. NTIS 
$4.00. 

A 4.4-arc min resolution survey of the H I structure and 
kinematics of a region centered on M82 is presented. On the basis 
of these observations a model of IrrlI or IO galaxies is presented. It 
is suggested that most of these peculiar galaxies were gas-poor el- 
lipticals or SO systems that have experienced a recent injection of 
fresh gas. The effects of this activity account for the present disor- 
dered and chaotic appearance of these systems. (GRA) 


11452 H II regions and related topics. Proceedings of a sym- 
posium held at Mittelberg, Kleinwalsertal, Austria, January 13—17, 
1975. Wilson, T.L.; Downes, D. (eds.). New York; Springer-Verlag 
(1975). 500p. (CONF-750142—). 

From Symposium on H II regions and related topics, Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

This meeting dealt with recent radio, infrared and optical 
observations of H2 regions and associated molecular clouds and 
maser sources, as well as the interpretation of these observations. 
Separate sessions were devoted to current ideas on star formation 
and radio and optical observations of external galaxies. Forty 
separate abstracts were prepared for the data base. (GHT) 


11453 Formation of molecules and dust. Salpeter, E.E. 
(Cornell Univ., Ithaca, NY). pp 1-16 of In H II regions and related 
topics. Wilson, T.L.; Downes, D. (eds.). New York; Springer-Ver- 
lag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—-. 

The theory of formation of various molecules, both on sur- 
faces of interstellar dust-grains and in gas-phase reactions, is 
reviewed. Destruction of molecules, the special problems of very 
dark clouds and the life-history of dust-grains are also reviewed 
briefly. 1 table, 30 refs. 


11454 I ation of the carbon recombination line. Walm- 
sley, C.M. (Max-Planck-Institut fuer Radioastronomie, Bonn). pp 
17-29 of In H II regions and related topics. Wilson, T.L.; Downes, 
D. (eds.). New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 
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See CONF-750142—. 

The ionization equilibrium of carbon and heavier elements 
in a neutral gas cloud close to an early type star is discussed using 
a simple model for the transfer of the ultra-violet radiation. The 
balance between atomic and molecular hydrogen is also con- 
sidered. It is concluded that the H II region exciting star may be, 
but should not be assumed to be, the source of the photons which 
ionize carbon in the region giving rise to the observed recombina- 
tion lines. The origins of the narrow hydrogen and heavier element 
lines are also discussed. | table, 2 figs, 29 refs. 


11455 Ionization of carbon in dusty H I regions. Cesarsky, 
D.A.; Lepine, J. (Observatoire de Meudon, France). pp 42-46 of 
In H II regions and related topics. Wilson, T.L.; Downes, D. (eds.). 
New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

The investigation of the ionization of carbon is relevant for 
the understanding of several astrophysical processes that occur in 
HI regions, where CII is the main source of electrons. The electron 
density is a parameter of interest for the consideration of elec- 
tronic excitation of certain molecules. The column density of CIl is 
observed by means of UV absorption lines; the emission measure is 
needed for the interpretation of radio recombination lines. (GHT) 


11456 Recent interstellar molecular line work. Winnewisser, G. 
(Max-Planck-Institut fuer Radioastronomie, Bonn). pp 47-52 of In 
H Il regions and related topics. Wilson, T.L.; Downes, D. (eds.). 
New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

A summary of recent interstellar molecular line work is 
presented. Transitions of the following molecules have been de- 
tected in Sgr B2: Vinylcyanide, H,C,HCN, formic acid, HCOOH, 
dimethyl ether (CH;),O and isotopically labelled cyanoacetylene- 
8C,HC“CCN and HCC"CN. The data on cyanoacetylene give an 
upper limit to the abundance ratio "C/"C of 36 +- 5. A short 
discussion of the interstellar chemistry leads to the conclusion that 
hydrocarbons such as acetylene, HCCH, ethylen, H,CCH, and 
ethane H,CCH, should be present in interstellar clouds. 13 refs. 


11457 Model calculations of dusty Stroemgren spheres. de 
Jong, T.; Israel, F.P.; Tielens, A.G.G.M. (Sterrewacht, Leiden). pp 
123-133 of In H Il regions and related topics. Wilson, T.L.; 
Downes, D. (eds.). New York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Parameters derived from the observed radio and near-in- 
frared flux densities of a sample of 21 compact H Il regions are 
compared with theoretical parameters calculated for dusty Stroem- 
gren spheres. Preliminary results of this comparison suggest that 
the dust inside compact H II regions is quite often depleted by 
large factors, consistent with evaporation of the mantle material of 
core-mantle particles. | table, 2 figs, 23 refs. 


11458 Infrared observations of H Il regions at A less than or 
equal to 40. Wynn-Williams, C.G. (Mullard Radioastronomy Ob- 
servatory, Cambridge, Eng.). pp 134-136 of In H II regions and re- 
lated topics. Wilson, T.L.; Downes, D. (eds.). New York; Sprin- 
dun-Valine (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Most infrared sources found at lambda less than 40u and 
associated with H Il regions appear to fall into one of three classes 
which may be loosely referred to as the reddened O stars, the 
compact H II regions and the protostellar objects. However recent 
observations indicate that the distinction between the last two 
types is blurred. 


11459 Infra-red observations at A > 40 um of compact H Il 
regions. Jennings, R.E. (Univ. Coll., London). pp 137-155 of In H 
Il regions and related topics. Wilson, T.L.; Downes, D. (eds.). New 
York; Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

A brief account of the techniques used at lambda greater 
than 40 um is followed by photometric data, maps of IR regions 
and spectral data. In particular the He*/H* ratio is discussed and 
new features on maps of W3 and the Galactic Center are 
presented. 6 figs, 41 refs. 
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11460 Compact H II regions, mainly radio observations. Hab- 
ing, H.J. (Sterrewacht, Leiden). pp 156-174 of In H II regions and 
related topics. Wilson, T.L.; Downes, D. (eds.). New York; 
Springer-Verlag (1975). 

From Symposium on H II regions and related topics; Mittel- 
berg, Kleinwalsertal, Austria (13 Jan 1975). 

See CONF-750142—. 

Small dense clumps of ionized gas exist during various 
Stages in the evolution of H II regions. They can be manifest as 
bright rims or as very small, very compact H II regions surrounding 
newborn stars. Examples of both types of objects are given and 
some speculation is made about how massive stars are formed. 8 
figs, 32 refs. 


11461 (N—76-21051) Determination of the magnetic field 
under astrophysical conditions due to polarization of the atomic 
fluorescence. Ruzmaykin, A.A. Feb 1976. Translation of Appl. 
Math. (Moscow), Preprint No. 62, 1975, p 1-25. (NASA-TT- 
F—16827). 22p. NTIS $3.50. 

Polarization of atomic fluorescence is sensitive to the action 
of weak magnetic fields. In the case of excitation by light over a 
wide interference spectrum, the sigma component for the quasi- 
degenerate level gives a linearly-polarized line with a rotating 
polarization plane. The rotation angle and the degree of polariza- 
tion are determined by the magnitude of the magnetic field. This 
effect may be used in astrophysics for recording weak magnetic 
fields. Estimates are made of the effect for different astronomical 
objects. (Author) (GRA) 








COSMOLOGY 
REFER ALSO TO CITATION(S) 10943 


11462 (NTIS/PS—76/0126) Cosmology (a bibliography with 
abstracts). Report for 1964—Feb 1976. Grooms, D.W. (National 
Technical Information Service, Springfield, Va. (USA)). Mar 
1976. 118p. NTIS $25.00. 

Supersedes NTIS/PS—75/242. 

Studies of cosmology and cosmological models are cited. 
The origin of the universe is studied by the aid of nuclear reac- 
tions, relativity, and astrophysical research. (This updated bibliog- 
raphy contains 113 abstracts, 11 of which are new entries to the 
previous edition.) (GRA) 


11463 Supercritical fields and bald black holes. Irvine, J.M. 
(State Univ. of New York, Stony Brook). J. Phys., A (London); 8: 
No. 10, L117-L120(1975). 

The instability of a many-fermion ground state against parti- 
cle-hole excitations is reviewed and the existence of supercritical 
electromagnetic and strong interaction fields is briefly discussed. 
The nature of associated phase changes and in particular the 
change in conservation laws which accompanies the phase changes 
is outlined. Finally, the supercritical gravitational field is con- 
sidered and weight given to the argument that ‘’black holes have 
no hair.” 


PLANETARY PHENOMENA 


11464 (AD-A—023217) Earth-based observations of Jupiter: 
millimeter to meter wavelengths. Berge, G.L.; Gulkis, S. (Owens 
Valley Radio Observatory, Pasadena, Calif. (USA)). 1976. Con- 
tract N00014-67-A-0094-0019. 145p. NTIS $6.00. 

A comprehensive review of Earth-based observations of the 
continuous radio emission from Jupiter in the wavelength range 
from | millimeter to 5 meters is presented. After a brief historical 
summary of the observations and early theories for the origin of 
emission, the article proceeds to give an up-to-date account of the 
observations including total intensity, polarization, brightness dis- 
tribution, and variability measurements. An extensive table of mea- 
surements of the total flux density is included. The article presents 
the principal arguments demonstrating that the observed radiation 
arises partly from synchrotron emission by relativistic electrons 
trapped in Jupiter's magnetic field and partly from a thermal 
process in its atmosphere. The interpretation of the thermal emis- 
sion component in terms of atmospheric emission is illuminated by 
showing weighting functions and limb darkening curves at a 
number of frequencies for a specific model. Potential sources of 
microwave opacities in the Jovian atmosphere are discussed, and 
the radiative transfer equations, given. (GRA) 


11465 (AD-A—025273) Observations of Jupiter with a 
Hadamard transform spectrometer. Final report 15 Jan 1974—14 
Jan 1976. Harwit, M. (Bureau of Mines, Pittsburgh, Pa. (USA). 
Health and Safety Research Mawey | Center). Apr 1976. Contract 
F19628-74-C-0110. 60p. NTIS $4.50. 
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During the po two years, Cornell University has prepared 
for observations of Jupiter to determine spectral differences at dif- 
ferent latitudes. A Hadamard transform spectrometer was modified 
to make it capable of simultaneously observing regions at 15 dif- 
ferent latitudes, at a spectral resolving power of I/cm. 255 dif- 
ferent spectral elements are simultaneously observed so that a 

tral coverage approximately 2 micrometers is obtained for a 
single grating setting. It was initially proposed to obtain spectra 
across the entire 8 micrometer to 13 micrometer region with this 
instrument. General advances in data reduction, in error analysis, 
and in atmospheric studies have been made. Three papers that ap- 
pear as —, to this report described much of the work ac- 
complished in these domains, (GRA) 


11466 (N—75-26957/1ST) Magnetostatic potential theory and 
the lunar magnetic dipole field. Goldstein, M.L. (National 
Aeronautics and bag Administration, Greenbelt, Md. (USA). 
Goddard Space Flight Center). May 1975. 7p. (NASA-TM- 
X—70919; X—692-75-142). NTIS $3.25. 

Submitted for publication. 

The lunar magnetic dipole moment is discussed. It is 
proposed that, if a primordial core magnetic field existed, it would 
give rise to a present day nonzero external dipole magnetic field. 
This conclusion is based on the assumption that the lunar mantle is 
at least slightly ferromagnetic, and thus would maintain a per- 
manent magnetization after the disappearance of the core mag- 
netic field. By means of a simple mathematical model of the moon, 
calculations are performed which support this hypothesis. (GRA) 


11467 (N—76-21103) Investigation of the daytime lunar at- 
mosphere for lunar sybnthesis program. Semiannual status report, 1 
Oct 1974—31 Mar 1976. Hodges, R.R. Jr. 31 Mar 1976. 22p. 
(NASA-CR— 146663). NTIS $3.50. 

Synthesis studies of the daytime lunar atmosphere were 
directed toward improved understanding of fundamental lunar at- 
mospheric dynamics and the relationship of the detectable at- 
mosphere to physical processes of the lunar surface and interior. 
The primary source of data is the Apollo 17 lunar surface mass 
spectrometer. The “Ar is radiogenic, and its escape rate from the 
lunar atmosphere requires release of a significant fraction (about 
8%) of the argon produced from the decay of “K within the moon. 
Furthermore, the process of argon release from the solid moon is 
time varying and related to seismic activity. Most of the helium on 
the moon is due to release of implanted solar wind alpha particles 
from the regolith. (auth) 


ATMOSPHERIC PHYSICS 


AURORAL AND IONOSPHERIC PHENOMENA 


REFER ALSO TO CITATION(S) 11407, 11432, 11442, 11497, 
11525 


11468 (AD-A—017078) Ambient electron density profiles: 
project SECEDE II. Final report. Dean, W.A. (Ballistic Research 
Labs., Aberdeen Proving Ground, Md. (USA)). Aug 1975. 84p. 
(BRL— 1825). NTIS $5.00. 

Project SECEDE Il was a series of high-altitude barium 
releases made at Eglin Air Force Base, Florida, during the period 
from 16 January to 2 February 1971. An rf transmission experi- 
ment using a rocket-borne beacon and four fairly widely separated 
ground-based receiving stations was one of several methods em- 
ployed for making ion cloud diagnostic measurements. That func- 
tion constituted the primary role of the rf transmission experiment. 
However, since the beacon rockets were programed to fly behind 
the ion cloud, relative to the ground receiving stations, for only a 
short period of time when the beacon rocket was near apogee, a 
large amount of data for the ambient ionosphere was collected. A 
unique opportunity thus presented itself for making electron densi- 
ty measurements of the ambient ionosphere from data gathered 
over four widely separated propagation paths simultaneously. 
These measurements are the subject of this report. 


11469 (AD-A—017206) Atomic and molecular processes in at- 
environments. Final report 26 Apr 1966—30 Jun 1975. 
Biondi, M.A. (Pittsburgh Univ., Pa. (USA)). 11 Sep 1975. 15Sp. 
NTIS $3.50. 
The research topics carried out under this ten-year contract 
are stated and references are given to the publications of the scien- 
tific findings resulting from the research. (GRA) 


11470 (AD-A—017729) Numerical modeling of aurora. 
Volume I of the calendar year 1974 annual report to the Defense 
Nuclear - HAES report No. 16. Memorandum (Naval 
Research Lab., a D.C. (USA)). Oct 1975. 70p. (NRL- 
MR—3120). NTIS $4.50. 


ERA VOL. 2, NO. 5 


In support of High Altitude Nuclear Explosion (HANE) 
phenomenology the NRL Plasma Physics Division has developed 
theoretical models for many of the important features of the au- 
rora. This report describes the auroral modeling results for the 
energy deposition of ge a4 electrons and ions (protons) in the 
atmosphere, the effects of the energy deposition on the chemistry 
of the auroral ionosphere, and the effects of auroral ionization on 
the electric fields and currents at high latitudes. These model 
results provide a valuable link between the existing and ongoing 
auroral measurements and the HANE phenomenology simulations. 
(GRA) 


11471 (AD-A—018086) Observations of ELF signal and noise 
variability on northern latitude paths. Interim report. Davis, J.R.; 
Meyers, W.D. (Naval Research Lab., Washington, D.C. (USA)). 
11 Nov 1975. 23p. (NRL—7923). NTIS $3.50. 

Extremely-low-frequency (elf) signal and noise data from a 
network of receiving sites in the North Atlantic region are re- 
ported for propagation tests that were conducted in 1974 and early 
1975. Statistics of the signal and noise behavior indicate that varia- 
bility introduced by geophysical phenomena in the ionosphere are 
of significance and that this variability exists to some degree even 
under seemingly quiet conditions. A correspondence is observed 
between periods of unusually disturbed elf propagation and 
geomagnetic activity, which indicates that charged particles 
precipitated from the magnetosphere following solar eruptions are 
responsible for the propagation variability. (auth) 


11472 (AD-A—018245) Investigation of the stimulation of ulf 
waves. Willis, J.W.; Davis, J.R. (Naval Research Lab., Washington, 
D.C. (USA)). 13 Nov 1975. 39p. (NRL—7925). NTIS $4.00. 

Two methods of artificially stimulating ultra-low-frequency 
(ulf) waves in the ionosphere have been investigated experimen- 
tally. Radio-frequency heating of the ionospheric-dynamo-current 
region has been attempted by using a high-frequency transmitter 
and has been found to be ineffective. Pulse modulation of the U.S. 
Navy vif transmitter at Cutler, Maine, has been explored as a 
means of stimulating geomagnetic micropulsations. In a month- 
long experiment the transmitter was square-wave modulated at 
frequencies of 0.2, 1, and 5 Hz, with a network of sensitive mag- 
netometers employed as micropulsation detectors. Although the 
experimental results are not statistically conclusive, micropulsa- 
tions occurred on several occasions at harmonics of the transmitter 
modulation frequency. It is likely that ulf waves may be stimulated 
by this means under magnetically quiet conditions immediately fol- 
lowing geomagnetically active days. It is concluded that practical 
means of emitting ulf waves for global communications are 
prohibitively expensive by comparison to other alternatives in the 
extremely-low-frequency or higher bands. (GRA) 


11473 (AD-A—018386) Defense Nuclear Agency Reaction 
Rate Handbook. Second edition. Revision number 5, June 1975. 
Bortner, M.H.; Baurer, T. (General Electric Co., Philadelphia, Pa. 
(USA). Space Div.). Jun 1975. Contracts DASA01-70-C- 
0082;DASA01-71-C-0145. 8p. NTIS $5.00. 

See also report dated Mar 75, AD-AO13 557 and report 
dated Mar 72, AD-763 699. 

Progress in the field of ion—neutral reactions has been very 
rapid in the few years since the first edition of the Reaction Rate 
Handbook was prepared. The number of atmospherically relevant 
rate constants known has multiplied greatly, and most of those 
previously known have been improved, so that an almost complete 
rewriting of this chapter (prepared by Wade L. Fite in the first edi- 
tion of the Handbook) was needed. The format of Fite is retained. 
The emphasis of this chapter is on data tabulation. The reactions 
reported are itive- and negative-ion charge-transfer (electron 
transfer) with neutrals, ion—atom-interchange reactions (chemical 
rearrangement), and three-body association reactions. The survey 
is restricted largely to low (near-thermal) energies. (GRA) 


11474 (AD-A—018786) Data reduction and analysis in the 
area of satellite studies. Final report, 1 May 1972—30 Apr 1975. 
Cantor, C.J.; MacKenzie, E.M.; Vesprini, R.L.; Hagan, M.P. 
(Emmanuel Coll., Boston, Mass. (USA)). Sep 1975. Contract 
F19628-72-C-0305. 129p. NTIS $6.00. 

This report, prepared in three major sections, provides in- 
formation on total electron content studies, scintillation studies, 
and programming oriented toward the signal statistics and 
morphology of scintillation. In addition to description of 
phenomena, effort was exerted to produce detailed methods of ex- 
traction of valid data from strip chart recordings together with ex- 
amples of the method applied and difficulties which a reductionist 
may encounter in such situations. The report is oriented toward 
the determination of a statistical model of variations in total elec- 
tron content and of the global irregularity structure through the 
use of satellite beacon and signals. (auth) 
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11475 (AD-A—019095) Reaction rate data. Number 53. 
(General Electric Co., Santa Barbara, Calif. (USA)). Sep 1975. 
Contract DNA001-75-C-0023. 16p. NTIS $3.50. 

See also report dated Jul 1 75, AD-A—015923. 

Summaries of research on atmospheric chemistry and 
physics are presented. Reaction kinetics, atomic and ular 

ysical processes, and thermochemistry related to the upper at- 

mosphere are included. (GRA) 


11476 (AD-A—019656) The calculation of riometer absorp- 
tion and an approximation connection riometer absorption 
and solar proton fluxes during PCA events. Environmen- 
tal research papers. Stroscio, M.A.; Sellers, B. (Air Force Cam- 
bridge Research Labs., L.G. Hanscom Field, Mass. (USA)). 5 Sep 
a 39p. (AFCRL-TR—75-0469; AFCRL-ERP—531). NTIS 

Prepared in cooperation with Panametrics, Inc. 

The calculation of riometer absorption during several PCA 
events of particular interest is presented. These calculations are 
based on earlier work in which an improved effective recombina- 
tion coefficient was derived and an atmospheric model for each 
month of the year, day and night, and 60° N and 90° N latitude 
was presented. In this report, the calculated values of riometer ab- 
sorption are presented for 5 PCA events: 2 Nov. 69, 7 Mar. 70, 25 
Jan. 71, 2 Sep. 71, and 3 Aug. 72. The calculated values of riome- 
ter absorption are compared with experimental values measured 
for both day and night conditions at Thule, Greenland. An approx- 
imate connection between riometer absorption and the square-root 
of the proton flux for nighttime conditions is presented. This rela- 
tionship, which has previously been applied only for daytime con- 
ditions, is discussed both on a fundamental level and on the level 
of verification by comparison with experiment. In addition, the 
basic equation widely used to calculate riometer absorption is 
compared with the original Sen-Wyller result. (GRA) 


11477 (AD-A—019707) Specification of the thickness of the 
of the . Environmental research papers. Allen, 
R.S.; Connelly, J.M.; Vesprini, R. (Air Force Cambridge Research 
Labs., L.G. Hanscom Field, Mass. (USA)). 6 Oct 1975. 16p. 
(AFCRL-TR—75-0529; AFCRL-ERP—537). NTIS $3.50. 

A model is presented for the thickness of the electron densi- 
ty profile in the region above the F layer maximum. The model va- 
ries with time and solar conditions; it is specified by observations 
or predictions of the height of the F layer maximum; and it is inde- 
pendent of latitude. Results indicate that a mean thickness parame- 
ter can be estimated to within about 15 percent and that there is a 
useful reduction in the day-to-day variability. (GRA) 


11478 (AD-A—020272) Ionospheric analysis and ionospheric 

Interim Miller, D.C.; Gibbs, J. (Arcon Corp., 
Wakefield, . (USA)). Jul 1975. Contract F19628-74-C-0070. 
88p. NTIS $5.00. 

See also report dated Jul 1974, AD-A—002311. 

A_ global ionospheric model of the ionosphere was 
developed which allows for the incorporation of hourly observa- 
tions of ionospheric eters. A polar ionospheric model for f, 
F2 was developed which contains corrections to a median model 
which are characteristic of the polar region. Improvements in iono- 
spheric ray tracing techniques are described including the develop- 
ment of a homing procedure. (GRA) 


11479 (AD-A—020353) Radar refraction com 
vertical-incidence 


Interim Cormier, R.J.; 


Dieter, K. (Air Force Cambridge Research Labs., L.G. Hanscom 
Field, Mass. (USA)). 22 Oct 1975. 20p. (AFCRL-TR—75-0560; 
AFCRL-AFSG—330). NTIS $3.50. 

Highly accurate radars, such as those used in space-track 
and missile-tracking applications, may have a need for real-time 
radar refraction corrections. This requires the handling of large 
amounts of data which is a cumbersome and time-consuming ef- 


fort. Real-time ric-refraction correction requires the 
availability of real-time ionospheric profiles. This report describes 
a technique to obtain radar refraction-corrections and excess angu- 
lar-phase-paths, in near real-time. This technique is an extension of 
the automatic digijtal-i processing technique. Examples are 
given to show the variation of the radar refraction correction with 

tating freque’ and zenith angle for several ionospheric true- 
height profiles. (GRA) : 


11480 va. A—021333) ive global model of iono- 

electron density. Annual report. Olson, W.P.; Pfitzer, K.A. 
(McDonnell Astronautics Co., Huntin; Beach, Calif. 
(USA)). 26 Feb 1976. Contract N00014-75-C-0821. 20p. NTIS 
$3.50. 


In this report contract work to date on the development . 
a quantitative io ric model is discussed. It is the purpose of 
the contract effort to develop a quantitative global nell of total 
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ionospheric electron density as a function of position and long 
—— variations (e.g., semiannual and solar cycle variations). 
( ) 


11481 (AD-A—021923) Auroral simulation studies in support 
of ICECAP and EXCEDE. HAES No. 24. Final report, 1 
Oct 1974—30 Sep 1975. Tarr, P.W.; Archer, D.H. (Mission 
Research Corp., Santa Barbara, Calif. (USA)). 30 1975. Con- 
tract DNA001-74-C-0143. 156p. (MRC-R—211). S $6.75. 

See also report dated 18 Jun 1975, AD-A—014966. Report 
on High Altitude Effects Simulation Program. 

This report describes the results of calculations and com- 
parisons with data from Projects ICECAP and EXCEDE. Data 
from three auroral events, taken by ICECAP rockets A18.205-1, 
A10.205-2, and A18.219-1, and supplemented by data from 
ground-based instrumentation, were compared with results from 
ARCTIC code and other supporting calculations. Conclusions, 
especially with respect to SWIR radiation enhancement and the ex- 
citation mechanism involved, are drawn. (GRA) 


11482 (AD-A—022067) Reaction rate data. Number 54. An- 

nual summary report for FY 1975. (General Electric Co., Santa 
Barbara, Calif. (USA)). Oct 1975. Contract DNAOOI- 75-C-0023. 
20p. NTIS $3.50. 

See also Number 53, AD-A—019095. 

The contents are as follows: Weapons phenomenology in 
the containment zone; Reaction rates critical to propagation; 
Theoretical studies of ionizing mechanisms in the upper at- 
mosphere; Determination of reaction rates and _ ionizing 
mechanisms by use of natural disturbances; Atomic and molecular 
physics of IR emissions; and IR phenomenology and optical code 
development. (GRA) 


11483 (AD-A—022834) A frequency-tracking direction finder 
for whistlers and other very low frequency Technical report. 
Leavitt, M.K. (Stanford Univ., Calif. (USA). Stanford Electronics 
Labs.). Dec 1975. Contract N00014-67-A-0012. 80p. (SU- 
SEL—76-001). NTIS $7.50. 

Whistlers and related vif radio signals are guided in ducts of 
enhanced or reduced ionization along the geomagnetic lines of 
force of the earth’s magnetosphere. The signals convey informa- 
tion about the distribution of particles in the plasma through which 
they have propagated and about the occurrence of wave—particle 
interactions in the magnetosphere. Direction-finding on such 
signals will aid in locating the ducts and measuring their temporal 
drifts, and thus make an important contribution to studies of mag- 
netospheric convection. The signals, although narrowband in na- 
ture, exhibit wide frequency excursions in the | to 10 kilohertz 
range. An innovative technique is presented for tracking these 
frequency excursions in real time to produce a filtered, quasi- 
monochromatic version of the signal. The voltages induced by the 
incident wave on two orthogonal loop antennas and a vertical 
monopole antenna are processed by this method. The filtered 
signals are then cross-multiplied in a manner analogous to a Poynt- 
ing vector calculation to obtain a continuous indication of the 
wave direction of arrival. The design, construction, and laboratory 
testing of a prototype instrument are described. Field testing of the 
instrument was performed at Stanford, California, and Roberval, 
Quebec, Canada. Operating at fixed frequencies, the direction- 
finder produced accurate results on vif transmissions in the 10 to 
20 kilohertz range from NAA, NPG, GBR, and the Omega sta- 
tions. (GRA) 


11484 (AD-A—023450) Auroral electron spectra in the at- 

. Interim Luhmann, J.G. (Aerospace Corp., El 

ae. "Calif. (USA)). 25 Mar 1976. Contract F04701-75-C- 
0076. 28p. NTIS $4.00. 

An approximate analytic description of the energy spectrum 
of auroral electrons at any atmospheric depth is derived for in- 
cident spectra of arbitrary shape. The practical application of this 
expression describing the spectrum is illustrated by the calculation 
of energy deposition vs altitude profiles. (GRA) 


11485 (AD-A—023468) Ionospheric i 

gram support. HAES report No. 29. Final report, 1 Oct 1974—30 
Sep 1975. Sears, R.D. (Lockheed Missiles and Space Co., Palo 
Alto, Calif. (USA). Lockheed Palo Alto Research Lab.). 30 Sep 
1975. Contract DNA001-75-C-0098. 72p. (LMSC/D—460783). 
NTIS $4.50. 

Photometric measurements of visible and near infrared 
emissions from the auroral ionosphere were made in support of the 
DNA HAES (High Altitude Nuclear Effects) experiments, ICE 
CAP and EXCEDE in Alaska during 1975. The intensity and mo- 
tions of irregularities in the emission intensity were interpreted in 
terms of the energy sume by precipitating particles and Joule 
heating, and in terms o ric irregularities in neutral density 
created by winds and pone gravity waves. A revised and up- 


: HAES pro- 
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graded model for computing ionospheric Joule heating in the au- 
roral region from three beam photometer measurements of auroral 
motions is presented. Tentative results of experiments conducted 
in support of ICE CAP and EXCEDE rocket experiments are 
presented. Over 160 hours of photometric data obtained at the 
Chatanika, Alaska, field site during February through April 1975 is 
summarized. (GRA) 


11486 (AD-A—023815) Development and application of elec- 
trical and mechanical prototype instruments for space environment 
studies. Report for 15 Feb 1975—3 Jan 1976. Ahmed, M.; Ander- 
son, P.B.; Burke, W.J.; Kanal, M. (Regis Coll., Weston, Mass. 
(USA)). 28 Feb 1976. Contract F19628-75-C-0081. 24p. NTIS 
$3.50. 

The following pertinent studies are detailed: Variations in 
the characteristics of the low-energy thermal plasma of the plasma- 
sphere, seasonal and day—night changes and their effect on iono- 
spheric F region; ionospheric scintillation studies at high latitudes 
and equatorial regions; need of development of suitable instrumen- 
tation as evidenced in STP Satellite Program, Aeolus Rockets, 
DMSP Satellite, Scatha. (auth) 


11487 (AD-A—024049) Early-time striation structuring in 
ionized barium clouds due to the presence of BaO flow. Memoran- 
dum report. Goldman, S.R.; Scannapieco, A.J.; Ossakow, S.L. 
(Naval Research Lab., Washington, D.C. (USA)). Apr 1976. 35p. 
(NRL-MR—3269). NTIS $4.00. 

The wavelength spectrum of striations in ionized barium 
clouds has been the subject of interest recently. It is somewhat 
puzzling that striations tend to have wavelengths (perpendicular to 
the ambient magnetic field) of order | km, whereas the simplest 
linear one-dimensional estimates indicate insignificant wavelength 
variation of the striation growth rate. Recent calculations explain 
this behavior on the basis of growth rates obtained when one con- 
siders striation modes whose electric field is the same at the E and 
F layers of the ionosphere as it is at the barium cloud. However, 
other calculations show that, when one considers the self-con- 
sistent modal variation along magnetic field lines with barium 
clouds, the growth rates are if anything slightly increased as the 
wavelength decreases from 1.0 to 0.1 km. (GRA) 


11488 (AD-A—024362) Defense Nuclear Agency reaction rate 
handbook. Second edition. Revision number 6. Bortner, M.H.; 
Baurer, T. (General Electric Co., Philadelphia, Pa. (USA). Space 
Div.). Mar 1972. Contracts DASA01-70-C-0082;DASA01-71-C- 
0145. Sip. NTIS $4.00. 

Revision no. 6 to report dated Mar 72, AD-763 699. See 
also revision no. 5, AD-A0O18 386. 

This revision comprises several re-corrected pages from 
Chapters 11 and 16, and updated versions of Chapters 
17—Electron Attachment and Detachment Processes; and Chapter 
19—Neutral Reactions. (GRA) 


11489 (AD-A—024440) Nonlinear equatorial spread F. 
Memorandum report. Scannapieco, A.J.; Ossakow, S.L. (Naval 
Research Lab., Washington, D.C. (USA)). May 1976. 13p. (NRL- 
MR—3280). NTIS $3.50. 

A numerical simulation of the nonlinear evolution of the 
collisional Rayleigh—Taylor instability using a set of equations ap- 
propriate for the equatorial F region ionosphere has been per- 
formed. The results show that the irregularities produced by the in- 
stability grow on the bottomside of the F region peak, as predicted 
by linear theory, and then the irregularities nonlinearly bubble 
through to the topside, where linear theory predicts no irregulari- 
ties. Fourier analysis of the irregularities show one-dimensional 
power-law power spectra for both the vertical and horizontal 
directions. (auth) 


11490 (AD-A—025111) Low frequency wave-reflection pro- 
perties of the equatorial ere. Environmental research papers. 
Rasmussen, J.E.; Lewis, E.A.; Kossey, P.A.; Dos Santos, R.; de 
Freitas Coutinho, E. (Air Force Cambridge Research Labs., L.G. 
Hanscom Field, Mass. (USA)). 3 Dec 1975. 64p. (AFCRL- 
TR—75-0615; AFCRL-ERP—542). NTIS $4.50. 

A joint United States—Brazil experiment was conducted 
near the geomagnetic equator to confirm the theoretically pre- 
dicted strong getter of the ionospheric reflection properties 
on the azimuthal direction of wave propagation. Skywave delays, 
reflection coefficients, and polarization ellipses were measured at 
different frequencies, ranges, and azimuths. The results were com- 
pared with full-wave computer calculations for several ionospheric 
models. A series of high resolution waveforms showing the sunrise 
transition from night- to daytime conditions is included. (GRA) 


11491 (N—75-26859/9ST) Theoretical and experimental stu- 
dies of space-related plasma wave propagation and resonance 
phenomena. Semiannual report, 1 Jul—31 Dec 1974. Rawford, 
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F.W. (Stanford Univ., Calif. (USA). Inst. for Plasma Research). 
Mar 1975. Contract NGL-05-020-176. 16p. (SU-IPR—630; 
SAR—16). NTIS $3.25. 

The testing and refinement of various ideas for space 
plasma experimentation on the spacelab are considered. Special at- 
tention was given to whistlers and Alfven wave excitation by elec- 
tron and proton beams. Data also consider nonlinear wave 
propagation, long-delayed echoes, pulse propagation, and iono- 
spheric heating and backscatter. (GRA) 


11492 (N—75-33849) Determination of the precision for mea- 
suring hot plasma temperature and electronic density with a double 
sphere di antenna in passive mode. Odero, D. Dec 1973. 23p. 
(GRI/NTP—120). NTIS $3.50. 

The behavior of a double sphere dipole antenna imbedded 
in a hot collisionless plasma is studied. The boundary-value 
problems coming from finite sphere dimensions are considered. 
The multiple water back model is used for antenna impedence 
determination. The relationship of the antenna resistance to fluc- 
tuating voltage is discussed. Random errors involved for random 
signals and their incidence on data processing are discussed. A 
computer program was established to determine the observation 
time required for a one percent precision on density and tempera- 
ture in the ionosphere as a function of sphere distance and radius. 
(GRA) 


11493 (N—76-20750) Simple model for calculating the varia- 
tion in ion density of the E layer caused by an internal gravity 
wave. Kelder, H. 1975. 29p. (KNMI-WR—75-12). NTIS $4.00. 

The changes induced by an internal gravity wave in the ion 
density of the E layer were calculated. Assumed is the Chapman 
model for the ion density distribution in this layer. Further assump- 
tions are that the neutral atmosphere is originally at rest and 
isothermal and that the wave amplitude above 150 km altitude is 
constant due to viscosity and heat conduction. The magnitudes of 
the transport term and the photoionization term are compared. 
The variation in ion density appears to be of the order of percents. 
(GRA) 


11494 (PB—247916-50/SL) High latitude supplement to the 
URSI handbook on ionogram interpretation and reduction. Piggott, 
W.R. (World Data Center A for Solar-Terrestrial Physics, Boulder, 
Colo. (USA)). Oct 1975. 279p. (UAG—S0O). Paper copy available 
from National Climatic Center, Attn: Publications. Federal Bldg., 
Asheville, N.C. 28801. Subscription $25.20/year. $4.00 this issue. 

See also COM—72-50929-23. Prepared in cooperation with 
British Antarctic Survey, London (England). 

This is a supplement to the URSI Handbook of lonogram 
Interpretation and Reduction and provides samples of actual iono- 
grams to illustrate the line drawings given in the Handbook, and 
reference ionograms and ionogram sequences so as to aid future 
discussion and to clarify particular difficulties. This collection 
should be useful to scientists who need to use ionospheric data but 
are not expert in the field of ionogram interpretation. (GRA) 


11495 Anomalous absorption and electron acceleration in 
parametric instabilities. Graham, K.N. La Jolla, San Diego, CA; 
Univ. of California (1976). 91p. University Microfilms Order No. 
76-20,321. 

Thesis (Ph. D.). 

Three topics were studied. First, the trajectories of charged 
particles in turbulent electric fields were investigated. Secondly, 
electron acceleration by parametrically excited waves, and finally, 
radio wave absorption caused by observed ionospheric irregulari- 
ties were studied. A one-dimensional numerical study of charged 
particle trajectories in turbulent electrostatic wave fields is made. 
Weak fields produce particle diffusion. For strong turbulent wave 
fields, the motion of the charged particle was studied over many 
trapping periods. Transitions between three velocity states, namely 
the trapped state, and the states of high and low velocity charac- 
— the motion which does not resemble diffusion on any time 
scale. 


EFFECTS OF NUCLEAR DETONATIONS 
REFER ALSO TO CITATION(S) 11470, 11482, 11488 


11496 (AD-A—017491) Post stabilization ionization level pre- 
dictions, volume iii of the calendar year 1974 annual report to the 
defense nuclear -_. Interim ie (Naval Research Lab., 
Washington, D.C. (USA)). Sep 1975. 10Iip. (NRL-MR—3126). 
NTIS $5.50. 

See also Volume 5, AD-A016 848. 

Atmospheric ionization due to radioactive debris at altitudes 
of 50 to 100 km can have a deleterious effect on communication 
systems for many hours after a nuclear detonation. Prediction of 
the geographical extent and degree of this ionization requires an 
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accurate model of the atmospheric velocity field as a function of 
e and time, as well as a detailed description of the debris 
cloud and its interaction with the ambient atmosphere, including 
turbulent mixing, beta emission and absorption, and chemical 
rocesses. A simple debris cloud advection code based on the 
IRA 1972 empirical wind field model shows that the cloud 
development (cloud position and shape as a function of time) is a 
strong function of the burst time, latitude, and altitude, and that 
present cloud development models are hopelessly inadequate. The 
results also reveal weaknesses in the empirical wind field model it- 
self, so an effort has been made to find accurate numerical models 
for the mesospheric circulation. The results of two reasonably 
complete 2-D linear models are presented, one for the mean circu- 
lation, and one for the semidiurnal solar tide. Both give reasonable 
agreement with observations. In addition a non-linear, 3-D numeri- 
cal model of the upper atmosphere is shown to agree well with 
linear analytic results for diurnal and semidiurnal solar tides when 
run in its linear mode. (auth) (GRA) 


MAGNETOSPHERIC PHENOMENA 
REFER ALSO TO CITATION(S) 11408, 11443, 11444, 11486 


11497 (AD-A—022358) Geophysics and space data bulletin. 
Volume XI, number 4, fourth quarter 1974. Special reports. Car- 
rigan, A.L. (Air Force Cambridge Research Labs., L.G. Hanscom 
Field, Mass. (USA)). Mar 1975. 287p. (AFCRL-TR—75-0160; 
AFCRL-SR— 190). NTIS $9.25. 

See also report dated Dec 1974, AD-A—006402. 

This report contains AFCRL contract and in house data re- 
ported from sites throughout the world. The following types of 
data are presented: magnetometer, cosmic-ray, elf noise, riometer, 
solar-optical and radio-emission, and ionosonde. This issue covers 
such data for October, November, and December 1974. (GRA) 


11498 (AD-A—017200) Radial diffusion on  inner-zone 
protons: observations and variational analysis. Interim report. 
Croley, D.R. Jr; Schulz, M.; Blake, J.B. (Aerospace Corp., El 
Segundo, Calif. (USA). Space Physics Lab.). 15 Oct 1975. Con- 
tract F04701-75-C-0076. Sip. NTIS $4.50. 


11499 (N—75-25811) Field-aligned electric currents and their 
measurement by the incoherent backscatter technique. Bauer, P.; 
Cole, K.D.; Lejeume, G. (National Aeronautics and Space Ad- 
ministration, Greenbelt, Md. (USA). Goddard Space Flight 
Center). May 1975. 22p. (NASA-TM-X—70909; X—621-75-126). 
NTIS $3.25. 

Submitted for publication. 

Field aligned electric currents flow in the magnetosphere in 
many situations of fundamental geophysical interest. It is shown 
here that the incoherent backscatter technique can be used to 
measure these currents when the plasma line can be observed. The 
technique provides a ground based means of measuring these cur- 
rents which complements the rocket and satellite ones. 


11500 (N—75-26842/SST) Cyclotron side band emissions from 

electrons. Maeda, K. (National Aeronautics and 
Space Administration, Greenbelt, Md. (USA). Goddard Space 
Flight Center). May 1975. 19p. (NASA-TM-X—70914; X—602- 
75-121). NTIS $3.25. 

Submitted for publication. 

Very low frequency emissions with subharmonic cyclotron 
frequency from magnetospheric electrons were detected by the 
S(3)-A satellite (Explorer 45), whose orbit is close to the magnetic 
equatorial plane, where the wave-particle interaction is most effi- 
cient. These emissions were observed during the main phase of a 
geomagnetic storm in the nightside of the magnetosphere outside 
of the plasmasphere. During the event of these side-band emis- 
sions, the pitch angle distributions of high-energy electrons 
(greater than 50 keV) and of energetic protons (greater than 100 
keV) showed remarkable changes with time, whereas those of low 
energy electrons and protons remained approximately isotropic. In 
this type of event, emissions consist essentially of two , the 
one below the equatorial electron gyrofrequency, and the other 
above. The emissions below are whistler mode, and the emissions 
above are electrostatic mode. (auth) 


11501 (N—76-20749) Plasma wave interactions with energetic 
ions near the magnetic equator. Gurnett, D.A. Oct 1975. Contracts 
NAS1-11257;NAS5-11074. 23p. (NASA-CR—146752; MPI- 
PAE/EXTRATERR—116). NTIS $3.50. 

Submitted for Publication Sponsored in Part by Alexander 
von Humboldt Found. 

An intense band of electromagnetic noise is frequently ob- 
served near the tic equatorial plane at radial distance from 
about 2 to 5 R/sub e/. Recent wideband wave-form measurements 
with the IMP-6 and Hawkeye-! satellites have shown that the 
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equatorial noise consists of a complex superposition of many har- 
monically spaced lines. Several distinctly different frequency 
spacings are often evident in the same spectrum. The frequency 
spacing typically ranges from a few Hz to a few tens of Hz. It is 
suggested that these waves are interacting with energetic protons, 
alpha particles, and other heavy ions trapped near the magnetic 

uator. The possible role these waves play in controlling the dis- 
tribution of the energetic ions is considered. (auth) 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


REFER ALSO TO CITATION(S) 11592 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 10422 


11502 (AD-A—017670) Theoretica! studies of radioactive 
debris attachment to ABM materials. Final report 1 May 1974—30 
Apr 1975. Malkmus, W.; Reynolds, G.M. (Science Applications, 
Inc., La Jolla, Calif. (USA)). Sep 1975. Contract DAADOS-74-C- 
0768. 40p. (SAI—75-590-LJ). NTIS $4.00. 

A computer program which has been developed to simulate 
the effect of an atom impinging on a solid surface is described. 
The computer code can accommodate an arbitrary number of dif- 
ferent species in the lattice structure as well as an arbitrary 
number of adsorbed species on the surface of the lattice. Evalua- 
tion and selection of optimum potential representations for the 
atomic interactions are discussed. Results are presented for the 
predicted trajectories of neutral atoms incident on metallic lattices, 
for a range of incident particle energies and masses, and for vari- 
ous impact points and angles of impact. (auth) 


11503 (AD-A—018556) Applications of beam—foil spectrosco- 
py to atomic collisions in solids. Sellin, 1.A. (Tennessee Univ., 
Knoxville (USA)). 6 Jun 1975. 29p. NTIS $4.00. 

The present article summarizes results presented at the 
Fourth International Conference on Beam—Foil Spectroscopy 
(held September 15—19, 1975 in Gatlinburg, Tennessee) which 
seem of particular pertinence to scientists interested in ionic colli- 
sion phenomena in solids. (GRA) 


11504 (AD-A—018696) Neptune-C electron beams. Technical 
report. Schallhorn, D.R.; Skillington, G.L.; Oswald, R.B. Jr. (Harry 
Diamond Labs., Washington, D.C. (USA)). Sep 1975. 23p. (HDL- 
TR—1723). NTIS $3.50. 

The purpose of the studies reported here was to charac- 
terize the electron beams emitted by Neptune-C. The charac- 
teristics of particular interest were the reproducibility and 
uniformity of the beams, the fluence transmitted through carbon as 
a function of distance in the carbon, and the number of pulses that 
an experimenter can expect to use during an 8-hr run. (GRA) 


11505 (AD-A—019408) Small-angle scattering at Jjuelich, 
West Germany. Herman, H. (Office of Naval Research (USA). 
London Branch Office). 26 Nov 1975. 9p. (ONRL—17-75). NTIS 
$3.50. 

Small-angle neutron scattering has essentially become a 
‘European Science,’ with no comparable facilities being available 
to the American scientific community. The small-angle neutron 
group at KFA, Juelich, West Germany, is involved in research pro- 
grams in the fields of solid state physics, metallurgy and materials 
science, and biophysics. This report reviews the activities of this 
substantial resource and some particularly notable experiments. 
(Author) (GRA) 


11506 (AD-A—020592) Interaction of monatomic and 
diatomic molecules with solid surfaces. Final report, 1 Oct 
1970—30 Sep 1975. Trilling, L.; Washman, H.Y. (Massachusetts 
Inst. of Tech., Cambridge (USA). Dept. of Aeronautics and As- 
tronautics). Oct 1975. Contract F44620-71-C-0006. 16p. NTIS 
$3.50. 


A research program into phenomena related to gas—surface 
interaction was conducted over the last several years with the 
broad objective of answering the following general question: Given 
a stream of gas molecules of known properties approaching a 
specified surface, how does one predict the velocity and flux dis- 
tributions of the streams which leave the surface. Beginning with 
very simple configurations, account has been taken of an increas- 
ingly detailed extended set of properties of the solid surface, of the 
gas stream, and of the interaction process. The basic problem was 
formulated with a view to understanding molecular transport 
phenomena, first on inert metallic surfaces such as the skins of 





1194 ERDA ENERGY RESEARCH ABSTRACTS 


satellite vehicles in orbital flight, and later on ice crystals and 
nucleating centers in Brownian motion in the upper atmosphere. 
The experimental work during the present contract period in- 
cluded the development of a new scheme for measuring molecular 
velocity distribution by using velocity spectrometry of electron 
beam excited metastable species. In the theoretical part of this 
research, a classical continuum model of the surface was con- 
structed which successfully allows for a number of physical effects 
that are not predicted by lattice models. (GRA) 


11507 (EUR-CEA-FC—788) Improvement in duopigatron 

. Becherer, R. (Association Euratom-CEA, Centre 
d’Etudes Nucleaires de Fontenay-aux-Roses, 92 (France). Groupe 
de Recherches sur la Fusioi Controlee; CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de Physique 
du Plasma et de la Fusion Controlee). Sep 1975. 15p. (In French). 
INIS. 

The good working of the duopigatron ion source depends 
critically upon the geometric parameters of the intermediate elec- 
trode. The correct choice of these parameters establishes a double 
sheath in the intermediate electrode channel. In these conditions 
the plasma is stable and reproducible, and the extracted ion cur- 
rents are increased to 7A and 14A at 32 kV with extraction grids 
of 7cm and 10cm respective diameters. 


11508 (INIS-mf—1980) Molecular beam studies with a time- 
of-flight machine. Beijerinck, H.C.W. (Technische Hogeschool 
Eindhoven (Netherlands)). 5 Sep 1975. 179p. INIS. 

5.2 Velocity distribution and angular distribution of molecu- 
lar beams from multichannel arrays published in Journal of Ap- 
plied Physics, v. 46(1975) p. 2083; 138 refs., 54 figs., 15 tables. 

The study concerns the development of the time-of-flight 
method for the velocity analysis of molecular beams and its appli- 
cation to the measurement of the velocity dependence of the total 
cross-section of the noble gases. It reviews the elastic scattering 
theory, both in the framework of classical mechanics and in the 
quantum mechanical description. Attention is paid to the semiclas- 
sical correspondene of classical particle tajectories with the partial 
waves of the quantum mechanical solution. The total cross-section 
and the small angle differential cross-section are discussed with 
special emphasis on their relation. The results of this chapter are 
used later to derive the correction on the measured total cross-sec- 
tion due to the finite angular resolution of the apparatus. Reviewed 
also is the available information on the intermolecular potential of 
the Ar-Ar system. Then a discussion of the measurement of total 
cross-sections with the molecular beam method and the time-of- 
flight method is compared to other methods used. It is shown that 
the single burst time-of-flight method can be developed into a reli- 
able and well-calibrated method for the analysis of the velocity dis- 
tribution of molecular beams. A comparison of the single burst 
time-of-flight method with the cross-correlation time-of-flight 
method shows that the two methods are complementary and that 
the specific experimentalcircumstances determine which method is 
to be preferred. Molecular beam sources are discussed. The peak- 
ing factor formalism is introduced and helps to compare the per- 
formance of different types of sources. The effusive and the super- 
sonic source are treated and recent experimental results are given. 
The multichannel source is treated in more detail. For the opaque 
mode, an experimental investigation of the velocity distribution 
and the angular distribution of the flow pattern is presented. 


11509 Emission of secondary electrons from solid deuterium. 
Sorensen, H. (Association Euratom-AEK, Research Establishment 
Riso, Roskilde, Denmark). Nucl. Instrum. Methods; 132: 377- 
379( 1976). 

An experimental facility was built where films of solid deu- 
terium of known thickness could be made and where they could be 
irradiated with pulsed beams of electrons (up to 3 keV) and light 
ions (up to 10 keV). Studies of secondary electron emission were 
made and the secondary electron emission coefficient was mea- 
sured for deuterium for various angles of incidence at electron 
energies of 0.5 to 3.0 keV. This work is relevant to feeding future 
fusion reactors with pellets of frozen hydrogen. 


11510 (UCRL-Trans— 11173) Question of secondary negative- 
ion emission. Kishinevskii, M.E. (AN SSSR, Novosibirsk. Inst. 
Yadernoj Fiziki). Sep 1976. Translation of Preprint [YaF—76-18. 
8p. Dep. NTIS $3.50. 

For atoms colliding with a metal surface a formula is 
derived for the degree of negative ionization at T = 0, allowing for 
regular shape of the potential barrier. A previous method used for 
the case of destruction of a negative ion in an electric field is 
modified for application to the case of a homogeneous field of 
image forces. CEP) 
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ATOMIC AND' MOLECULAR PROPERTIES 


11511 (AD-A—017279) Radiation studies of metal—oxygen 
mixtures. Final 27 Feb 1974—31. Jan 1975. Dunn, M.G.; 
Wurster, W.H.; Treanor, C.E. (Ce Corp., Buffalo, N.Y. 
(USA)). 1 Aug 1975. Contract DNAOOI-74-C-0220. 43p. 
(CALSPAN-WB—5487-A-1). NTIS $4.00. 

See also report dated 16 Aug 74, AD-AOO1 391. 

Many problems involving the prediction of radiance from 
heated gases or plasmas containing metals and their oxides are 
limited in the reliability of their solution because relevant spectro- 
scopic properties of the radiating species are not known. pite 
significant recent advances in calculational procedures, many cases 
still require experimentally based data for reliable inputs to radi- 
ance predictions. This is especially true in the infrared spectral 
range. The purpose of these studies was to provide quantitative 
spectrometric measurements for metal oxide species in the ir. They 
are intended to provide broad data based upon which radiative 
models may be built for reliable predictions of radiation for a 
chemical system containing uranium and/or aluminum and oxygen 
under a variety of environmental conditions. (GRA) 


11512 (AD-A—019782) Ultranarrowband tunable dye laser 
for new approaches to atomic spectroscopy. Technical report No. 4, 
1 Jan—31 Dec 1975. Hansch, T.W. (Stanford Univ., Calif. (USA). 
Microwave Lab.). Dec 1975. Contract N00014-75-C-0841. 38p. 
(ML—2511). NTIS $4.00. 

This report contains 4 parts: (1) A status report on the 
development and refinement of a narrowband, yet powerful pulsed 
dye laser system. (2) A summary of an experiment in atomic 
hydrogen, using both Doppler-free two-photon spectroscopy and 
high-resolution saturation spectroscopy. The Lyman-alpha isotope 
shift and the ground state Lamb shift were accurately measured for 
the first time. (3) A report on high-resolution two-photon spec- 
troscopy of several bands of normal and deuterated benzene vapor. 
Complex rotational contours were resolved and permit a detailed 
comparison with model computations. (4) A report on the effec- 
tive two-photon excitation of high lying 1S and 1D states in mercu- 
ry vapor with a frequency doubled dye laser. Doppler-free spectra 
with resolved isotopic hyperfine components were recorded, and 
the previously unknown lifetimes of several states have been mea- 
sured. Quantum beats and Hanle signals have, for the first time, 
been observed following two-photon excitation. The report in- 
cludes on reprint Powerful Dye Laser Oscillator—Amplifier System 
for High Resolution Spectroscopy by R. Wallenstein and T. W. 
Hansch, and one reprint Hydrogen 1S—2S Isotope Shift and 1S 
Lamb Shift Measured by Laser Spectroscopy by S. A. Lee, R. Wal- 
lenstein, and T. W. Hansch. (Author) (GRA) 


11513 (AD-A—021831) Investigation of the natural line shape 
of the giant dipole resonance. Gordon, E.F. (Naval Postgraduate 
School, Monterey, Calif. (USA)). Dec 1975. 73p. NTIS $4.50. 

Thesis. 

An investigation of photoabsorption experiments in the 
spherical nucleus (141)Pr, the quasispherical dynamically 
deformed (197)Au, and the statically deformed (165)Ho showed 
that the best function for the energy dependence of the reduced 
transition probability is given by the Breit-Wigner form rather than 
the Lorentz form of a resonance function. However, the form of 
the resulting measured cross section is of the Lorentz type. The 
dependence of the giant resonance width Gamma on the excitation 
energy was also investigated. The variation was found to be less 
than 1% per MeV if one considered the known isovector E2 
resonances above the giant dipole resonance. Best fit values of the 
reduced transition p bilities for the three nuclei are given and 
compared to (e, e’) results. (GRA) 


11514 (COO—2192-22) Electronic relaxation processes in 
polyatomic Progress report, October 1, 
1975— 30, 1976. Lim, E.C. (Wayne State Univ., 
Detroit, Mich. (USA)). Sep 1976. Contract E(11-1)-2192. 10p. 
Dep. NTIS $3.50. 

Excitation energy dependence of radiationless decay rate 
under collision-free conditions was utilized as a probe of in- 
tramolecular vibrational relaxation in tetracene and pentacene. 
The results give evidence of vibrational relaxation which competes 
with electronic relaxation. The substitution dependence of T,(n7* ) 
yields S, radiationless transition in monocyclic diazines and the 
temperature dependence of S, non-radiative decay rate in alcohol- 
ic solutions of polycyclic monoazines indicate that the vibronic in- 
teraction between the lowest energy nz* and m7* states leads to a 
rapid radiationless deactivation of the lower of the two electronic 
states. Finally, a photon-counting spectrofluorometer of very high 
sensitivity was constructed, and it was used to record T, yields T, 
fluorescence in bromoanthracenes and S, yields S, fluorescence in 
azulene. These spectra represent the first bona-fide, or the most 
convincing, observation of fluorescence between excited electronic 
states. 





MAR.15, 1977 


11515 (PB—246714) y on atomic line shapes and 
shifts (July 1973 through May 1975). Fuhr, J.R.; Martin, G.A.; 
Specht, B.J. (National Bureau of Standards, Boulder, Colo. (USA). 
Inst. for Basic Standards). Nov 1975. 78p. (NBS- 
SP—366(Suppl.2)). NTIS $5.00. 

Library of Congress Cat Card No. 72-600147. See also 
report dated Jan 1974, COM—74-50063. 

This is the second supplement to the NBS Special Publica- 
tion 366, Bibliography on Atomic Line Shapes and Shifts (1889 
through March 1972). It contains about 400 references and covers 
the literature from July 1973 through May 1975. (GRA) 


11516 (UCRL—13628) Research on high-energy storage for 
laser amplifiers. Final report, 16 January 1974—15 January 1975. 
Black, G. (Stanford Research Inst., Menlo Park, Calif. (USA)). 15 
Jan 1975. Contract AT(04-3)-115. 56p. Dep. NTIS $4.50. 

Research to find appropriate non-equilibrium storage media 
that can be efficiently pumped for high energy lasers is described. 
Four tasks in the research program are described: (1) Measure, as 
a function of wavelength, the quantum yield of O('S) production 
from N,O photolysis between 1100 and 1500 A. (2) Measure the 
temperature dependence of O('S) deactivation by N,O. (3) Mea- 
sure the yield of efficient quenching agents for O('S) (such as NO) 
under the conditions of Task I. (4) Measure, as a function of 
wavelength, the quantum yield of S('S) production from OCS 
photolysis between 1400 and 1650 A. (GHT) 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


REFER ALSO TO CITATION(S) 11594, 11777 


11517 Kaonic atoms level shifts: potential approach. Deloff, A.; 
Law, J. (Univ. of Guelph, Ont.). AIP (Arm. Inst. Phys.) Conf. Proc.; 
No. 33, 544-545( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Kaonic atoms level shifts and widths have been calculated 
using two different forms of effective kaon-nucleus potential. 


11518 Kaonic atoms level shifts: multiple scattering approach. 
Deloff, A.; Law, J. (Univ. of Guelph, Ont.). AJP (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 546-547( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A multiple scattering formalism is used to obtain the kaon- 
nucleus scattering length directly in terms of the K~p and K-n 
scattering lengths and the 21 moments of the nuclear density. The 
coulomb corrected kaon-nucleus scattering length is related to the 
complex level shifts of a kaonic atom. 


11519 Black sphere model for the line widths of kaonic and an- 
tiprotonic atoms. Kaufmann, W.B.; Pilkuhn, H. (Univ., Karlsruhe, 
Ger.). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 550( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

It is shown that the line widths of K~ and anti p atoms are 

uately described by the WKB approximation for a totally ab- 
sorbing nucleus. 


11520 Invariant impulse approximation and pionic atoms. 
Mach, R. (Joint Inst. for Nuclear Research, Dubna, USSR). A/P 
(Am. Inst. Phys.) Conf. Proc.; No. 33, 638-639( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The impulse approximation is modified so that the Galilean 
invariance will not be violated. A method is suggested how to take 
the nuclear motion very accurately into account. As an example, 
characteristics of ‘He picnic atom are calculated. 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 11473, 11739, 12092 


11521 (AD-A—018780) Collisional quenching of atomic and 
molecular L results. Final report, 1 Jul 
1973—30 Jun 1975. Price, L.L.; Lewis, J.W.L. Dec 1975. 37p. 
(AEDC-TR—75-151). NTIS $4.00. 
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Prepared in c tation with ARO, Inc., Tullahoma, Tenn., 
Rept. no. ARO-VKF-TR—75-111. 

High energy electron beam collisions with N, have been 
used to produce various fluorescent emission systems, the intensi- 
ties of which were investigated over the approximate pressure 
range of 0.1 to 2.0 torr at both 300 and 94 K. Specifically, the in- 
tensities of the N,* first negative system, the 493.5-nm N line, and 
the 500.5-nm N* line were observed as a function of N, pressure, 
and the results were used to determine the quenching rate con- 
stants for these excited electronic states. (auth) 


11522 (AD-A—019441) Low energy scattering of atoms by 
atoms or molecules (1). Relativistic effects in atoms (2). 
Laser—atom interactions (3). Report No. 10 (final), Jul 1972—Sep 
1975. Mittleman, M.H. (City Coll., New York (USA). Dept. of 
Physics). 1975. Contract N00014-72-A-0406-0004. 7p. NTIS 
$3.50. 

This very brief report covers scientific research in three 
areas: low energy scattering of atoms by atoms or molecules, 
relativistic effects in atoms, and laser—atom interactions. (GRA) 


11523 (AD-A—019653) Electron impact excitation rate coeffi- 
cients for ions of solar interest. Memorandum report. Kepple, P.C.; 
Davis, J.; Blaha, M. (Naval Research Lab., Washington, D.C. 
(USA)). Nov 1975. 23p. (NRL-MR—3171). NTIS $3.50. 

The purpose of this interim memorandum is to provide a 
working document that contains the results of distorted-wave cal- 
culations of the electron-impact excitation rate coefficients for ions 
of solar interest. The list of transitions considered here is by no 
means exhaustive and will be appended to as additional rates 
become available. (GRA) 


11524 (AD-A—020134) Low energy inelastic atomic and 
molecular collisions. Final report, 31 Jul 1972—30 Sep 1975. Pol- 
lack, E.; Smith, W.W. (Connecticut Univ., Storrs (USA). Dept. of 
Physics). 17 Dec 1975. I lp. NTIS $3.50. 

Differential scattering in the Art + N, and He* + H, 
systems was studied in detail at low keV energies and small scat- 
tering angle. Charge exchange processes were found to be impor- 
tant in these systems. It was demonstrated that the collision in- 
volves the entire molecule and that vibro-rotational and electronic 
excitation occur independently. Only selected electronic states of 
the molecules participate in the scattering. lonization in Ar + Ar 
collisions was studied and was attributed to both single electron 
excitation processes and to the excitation of autoionizing states. 
Studies of low energy He* + He collisions have shown strong ener- 
gy dependent oscillations in the polarization of light emitted from 
the 3d states of He. Coincidence measurements on electrons 
ejected from 25-keV Ar* + Ar collisions show the presence of fast 
and slow electrons. The slow electrons may be ejected after as well 
as before the fast Auger electrons. Coincidence measurements on 
the L2,3 M x-ray yield were made at energies from 16 to 30 keV 
in Ar* + Ar. Enhancement of the fluorescence yield above 20 keV 
is attributed to M-shell excitation. Vacuum ultraviolet spectra in 
the range of 500 to 1100 A were observed in 10 to 30-keV rare 

ion—atom collisions. The results suggest correlations between 
inner- and outer-shell excitations. (GRA) 


11525 (AD-A—021286) Investigation of ion—ion recombina- 
tion cross Report for 19 Oct 1974—18 Oct 1975. Huestis, 
D.L.; Moseley, J.T.; Mukherjee, D.; Peterson, J.R.; Smith, F.T. 
(Stanford Research Inst., Menlo Park, Calif. (USA). Molecular 
Physics Center). 19 Nov 1975. Contract F19628-75-C-0050. 76p. 
(SRI-MP—75-73). NTIS $5.00. 

An experimental and theoretical investigation has been 
made of ion—ion mutual neutralization processes relevant to the 
chemistry of the D region of the earth's ionosphere. In experimen- 
tal work, the primary effort has been directed toward modifying 
the merged-beam apparatus, which had been designed to produce 
beams of small ions, so that it would produce hydrated ion beams 
of sufficiently high intensity and narrow energy spread. In the 
theoretical effort, the study of the ion—charged dipole interaction 
problem, which is being used as a model for the more complex in- 
teraction involving two clustered ions, has been continued. A clas- 
sical dynamical study of this system in two dimensions using a 
fixed parabolic trajectory approximation and also a less accurate 
perturbation approximation has been completed. In order to ex- 
tend this work to the case of three-dimensional motion, a powerful 
semiclassical perturbation technique, in which the collision S- 
matrix is expressible in closed form in terms of tabulated functions, 
has been developed. With this approach preliminary calculations of 
orbital capture cross sections for the O(~) + NO(*) system have 
been carried out. A detailed study of the NO,(~) *H,O system has 
been initiated in an effort to extend the h from rotational 
excitation of diatomic molecules to the excitation of bending 
modes in simple hydrated ions. (GRA) 
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11526 (AD-A—022428) Symmetric charge transfer in low- 

ion—atom Scientific jnl. Sinha, S.; Bardsley, J.N. 
(Pittsburgh Univ., Pa. (USA). Space Research Coordination 
Center). 9 Feb 1975. Contracts N00014-76-C-0098;E(04-3 )-1106. 
40p. (SRCC—218). NTIS $4.00. 

Previous calculations of ion—atom interactions by the pseu- 
dopotential and asymptotic methods are used in the computation 
of the cross section for symmetric charge transfer at energies 
below | keV. The results for Li*, Na*, K*, Rb*, Cs* and Ca* ions 
are compared with data obtained in beam experiments, and by op- 
tical pumping techniques. The difference in the cross sections for 
2p/sub 1/2/ and ?P/sub 3/2/ ions of Kr* and Xe* at thermal ener- 
gies is studied, and the predictions are compared with recent mo- 
bility measurements. Cross sections are obtained for U* — U colli- 
sions, and the dependence of the thermal cross section on the 
polarizability is described. Symmetric charge transfer of the nega- 
tive ions H~, Na~ and Cs" is discussed briefly. (GRA) 


11527 (AD-A—024208) Electron impact ionization cross sec- 
tions of gold, chromium and iron. Final technical report, 16 Apr 
1971—31 Dec 1973. Nelson, A.N. (Massachusetts Inst. of Tech., 
Cambridge (USA)). Jan 1976. Contract F33615-71-C-1420. 96p. 
NTIS $5.00. 

Relative and absolute electron impact ionization cross sec- 
tions were measured for species of three elements. The data in- 
clude results on Au*, Au?*, Au**, Cr*, Cr?*, Fe*, Fe?*, Fe**. Total 
cross section results on the elements are also reported. A descrip- 
tion of the procedure and equipment as well as some of the dif- 
ficulties in the experiment are presented. Related information from 
the literature, both experimental and theoretical, are discussed in a 
comparative context. (GRA) 


11528 (AD-A—024309) Calculation of energetics of selected 
atmospheric systems. Theoretical study of dissociative-recombination 
of e + NO sup +/ NO(+). Interim report. Michels, H.H. (United 
Technologies Research Center, East Hartford, Conn. (USA)). 30 
Sep 1975. Contract F19628-73-C-0300. 40p. NTIS $4.00. 

Calculations have been performed for the kinetics of the 
dissociative-recombination of an electron and the positive ion of 
nitric oxide. Electronic wavefunctions have been constructed for 
selected dissociating states of NO and expectation values of the 
electronic energy and electronic transition matrix elements have 
been calculated. The electronic wavefunctions for NO were 
analyzed to determine those states responsible for dissociative- 
recombination. Calculations are presented for the dissociation- 
recombination cross-sections as a function of electron energy and 
vibrational state of the molecular ion. These data are also reduced 
to kinetic rate constants as a function of the electron temperature 
and ion vibrational temperature, assuming independent Boltzmann 
distribution functions. (GRA) 


11529 (PB—251269) Comparison of theoretical and experi- 
mental photoeffect data 0.1 keV to 1.5 MeV. Technical note. Hub- 
bell, J.H.; Veigele, W.J. (National Bureau of Standards, Boulder, 
Colo. (USA). Inst. for Basic Standards). Apr 1976. 46p. (NBS- 
TN—901). NTIS $4.00. 

Sponsored in part by Defense Nuclear Agency, Washington, 
D.C. 

Graphs of calculated and experimental atomic photoeffect 
cross sections as a function of photon energy 0.1 keV to 1.5 MeV 
are presented for all elements Z /sup =/ | to 94. The calculated 
results presented are the non-relativistic Hartree—Fock self-con- 
sistent-field (SCF) results of Veigele, Henry, et al., over the range 
0.1 keV to between 1.0 and 8.0 keV for all elements Z /sup =/ | 
to 94 and the relativistic Hartree—Slater SCF results of Scofield 
over the range 1.0 keV to 1.5 MeV for all elements Z /sup =/ | to 
101. The ‘experimental’ data- points are derived by subtracting 
theoretical scattering cross sections from total attenuation coeffi- 
cient measurements in the literature. Differences between theoreti- 
cal and experimental photceffect data are typically a factor of two 
from 0.1 to 1.0 keV, 5 to 10% from 1.0 to 5.0 keV, and 1 to 5% 
from 5.0 keV up to energies, ranging from 20 keV for carbon up 
to 500 keV for lead, above which the photoeffect cross section 
becomes fractionally too small to be accurately determined from 
the total attenuation coefficient. (GRA) 


11530 (RLO— 1388-301) Continuous photon spectrum of 60- 
MeV Cl + Pb collisions at zero impact parameter. Burch, D.; In- 
galls, W.B.; Wieman, H.; Vandenbosch, R. (Washington Univ., 
Seattle (USA)). 1976. Contract E(45-1)-1388. 2p. (CONF- 
750705—13). Dep. NTIS $3.50. 

From 9. international conference on physics of electronic 
and atomic collisions; Seattle, Washington, USA (24 Jul 1975). 

An experiment was carried out to observe molecular-orbital 
(MO) x-ray transitions to the Is sigma level of the Cl + Pb system 
transiently formed in collision. The photon spectrum at 90° was 
measured in coincidence with backscattered Cl ions. The apparent 
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end-point energy of the distribution is consistent with a MO in- 
terpretation; the shape, however, is not very similar to zero-im- 
pact-parameter predictions for the decay of a previously produced 
vacancy (double collision process). In summary, although the con- 
tinuous portion of the spectrum is similar to the expected K-shell 
MO x-ray distribution, this identification remains uncertain until 
the significantly high intensity and the absence of the singles yield 
can be explained. | figure. (RWR) 


11531 (RLO— 1388-302) Excitation of autoionization states in 
He by 30-MeV oxygen ions. Burch, D.; Bolger, J.E.; Moore, C.F. 
(Washington Univ., Seattle (USA). Dept. of Physics; Texas Univ., 
Austin (USA). Center for Nuclear Studies). 1975. Contract E(45- 
1)-1388. 2p. (CONF-750705—14). Dep. NTIS $3.50. 

From 9. international conference on physics of electronic 
and atomic collisions; Seattle, Washington, USA (24 Jul 1975). 

Electron emission spectra at 90° were measured in high 
energy proton and oxygen ion collisions with helium. The excita- 
tion of autoionization states is discussed. (JFP) 


11532 (UCRL— 13628, pp 6-38) Quantum yields for the 
production of O('S), N@D) and N?(A*>/sub u/*) from the vacuum 
uv photolysis of N,O. Black, G.; Sharpless, R.L.; Slanger, T.G.; 
Lorents, D.C. 15 Jan 1975. 

In Research on high-energy storage for laser amplifiers. 

Relative quantum yields have been measured for O('S), 
N(?D) and N,(A*=*/sub u/) production from N,O over the 
wavelength range 1100 to 1500 A. The measurements of O('S) 
were made by observing the 'S, yields 'D, emission at 5577 A. 
N(?D) was measured via the intensity of NO 8 bands generated by 
N(?D) + N,O yields N, + NO(B?PI/sub r/) followed by 
NO(B?PI/sub r/) yields NO(X?PI/sub r/) + hv (NO B bands). The 
N,(A*=*/sub u/) was measured by the intensity of NO y bands 
generated by N,(A**/sub u/) + NO yields N, + NO(A?2*) fol- 
lowed by NO(A?3*) yields NO + hv (NO y bands). The O('S) 
quantum yield is close to unity over the 1280 to 1380 A 
wavelength range. N(?D) exhibits a large yield for lambda less than 
or equal to 1200 A. The quantum yield of N,(A*=*/sub u/) is less 
than or equal to 0.2 over the entire 1100 to 1500 A region. 


11533 (UCRL— 13628, pp 39-55) Quantum yields for the 
production of S('s) from OCS (1100 to 1700 A). Black, G.; 
Sharpless, R.L.; Slanger, T.G.; Lorents, D.C. 15 Jan 1975. 

In Research on high-storage for laser amplifiers. 

The 4589 A emission of S('S,) has been used to measure 
the quantum yields of S('S,) production from OCS over the 
wavelength interval 1100 to 1700 A. A large yield is found from 
1420 to 1600 A with smaller yields being observed at both shorter 
and longer wavelengths. 


11534 Excitation energy of *B, state of H,O calculated from 
generalized oscillator strengths. Klump, K.N.; Lassettre, E.N. 
(Carnegie-Mellon Univ., Pittsburgh). Can. J. Phys.; 53: No. 19, 
1825-1831(1975). 

Generalized oscillator strengths have been determined for 
the 7.4 eV excitation in H,O at initial electron kinetic energies 
from 300 to 600 eV and squared momentum changes (of the col- 
liding electron) to 4.5 a.u. These data are employed, in an approx- 
imate formula developed by Lassettre and Dillon, to calculate the 
excitation energy of the lowest *B, state of HO. The value ob- 
tained, 7.0 eV, is in good agreement with accurate quantum 
chemical calculations and with experiment. The estimated uncer- 
tainty, based on errors found for CO and He, is 0.1 eV. This is a 
plausible estimate, not an upper bound. 


11535 Separated-atom Lorentzian contribution to the molecu- 
lar-orbital x-ray yield. Anholt, R. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). J. Phys., B (London); 9: No. 9, 
L249-L253(21 Jun 1976). 

The intensity distribution of K x-ray lines excited the ion- 
atom collisions is formulated for very asymmetric collisions. At 
high x-ray energies, the distribution falls off as the (x-ray ener- 
gy)" while around the line centre, it is approximately Lorentzian. 

or nearly symmetric collisions, the formula given describes 
molecular-orbital x-rays and no purely separated-atom Lorentzian 
is present. 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 11522 


11536 (AD-A—019430) Effect of multi-mode laser operations 
on atomic transitions. Technical report. Mittleman, M.H. (City 
Coll., New York (USA). Dept. of Physics). 1974. Contract 
N00014-72-A-0406-0004. 12p. NTIS $3.50. 

If an atomic transition rate induced by a single mode laser is 
known, then the multimode laser result can be obtained by a sim- 
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ple procedure. The Pony of freedom of the multimode laser are 
treated statistically. (GRA) 


GENERAL FLUID DYNAMICS 


11537 (ANL-CT—76-37) User’s manual for EVITS: a steady 
state fluids code for com two-dimensional geometries. Domanus, 
H.M. (Argonne National Lab., Ill. (USA)). Jul 1976. Contract W- 
31-109-ENG-38. 150p. Dep. NTIS $6.00. 

A 2-D computer code, EVITS, has been developed for esti- 
mating steady state, incompressible, isothermal flow fields in com- 
plex geometries. A vorticity-stream function formulation is used 
along with a model to resolve viscous effects at solid boundaries. 
Sufficient geometry and boundary type options are included within 
the code so that a large number of flow situations can be specified 
without modifying the program. All instructions to the code are via 
an input dataset. Detailed instructions for preparing the user 
— input, along with examples, are included in this users’ 
manual. 


11538 (LBL—4898) Sufficient conditions for stability of ax- 
isymmetric annular liquid interfaces. Karasalo, I. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jun 1976. Contract 
W-7405-Eng-48. 36p. Dep. NTIS $4.00. 

The stability, in terms of minimum static energy, of axisym- 
metric annular liquid interfaces in axisymmetric containers is stu- 
died mathematically. The sufficiency of stability conditions based 
on the Jacobi accessory minimization problem with respect to 
volume conserving, '’weak’’ perturbations is proved in two cases: 
first, sufficient conditions for stability in the general case of non- 
zero liquid-wall contact angle are considered; secondly, the formal 
limit of these conditions, as the contact angle tends to zero, is 
proved to be correct, provided that the curvatures of the unper- 
turbed pe ie i interface and the container wall are not equal 
at their contact lines. 2 figures. 


SUPERFLUIDITY 


11539 (AD-A—020927) A study of the trapping of 
persistent currents in superleaks. Interim technical . Heiser- 
man, J.E. (California Univ., Los Angeles (USA). Dept. of Physics). 
Dec 1975. Contract N00014-75-C-0246. 153p. NTIS $6.75. 
Persistent currents in superleaks in contact with bulk super- 
fluid helium were investigated by using Doppler shifts of the two 
acoustic modes of an annular resonator partially packed with su- 
perleak, and with a simple gyroscopic technique. The two modes 
have been studied between the temperatures 1.2 K and the lambda 
temperature for annuli filled to various depths with superleak. The 
Doppler shifts of the acoustic modes were used to obtain the per- 
sistent current velocities in the unpacked and packed regions of 
the resonator. Observations were made on a bare superleak using a 
simple gyroscopic apparatus suspended from a torsion wire. When 
the superleak is tilted with a persistent current, the change in the 
angular momentum vector leads to a torque which causes the 
roscope to swing on the torsion wire. The temperature depen- 
dence of the current in the bare superleak was found to be approx- 
imately the same as that observed in other experiments on a super- 
leak completely enclosed by metal walls. (GRA) 


11540 Low temperature physics. Volume I. Proceedings of the 
14th international conference held at Otaniemi, Finland, 14—20 
A 1975. Krusius, M.; Vuorio, M. (eds.). Amsterdam; North 
Holland Publishing Company (1975). vp. (CONF-750822—). 

From 14. international conference on low temperature 
physics; Otaniemi, Finland , 14 Aug 1975). 

Separate abstracts were prepared for all 135 papers an- 
nounced in ERA. (RWR) 


11541 (NTIS/PS—76/0199) uidity (a bibliography with 
abstracts). for 1964—Feb 1976. Reimherr, G.W. (National 
Technical Information Service, Springfield, Va. (USA)). Mar 
1976. 147p. NTIS $25.00. 

The cited reports discuss superfluidity in liquid helium, with 
both helium 3 and helium 4 considered. Topics discussed include 
phase studies, heat transfer, hydrodynamics, rotons, zero sound, 
first sound, second sound, third sound, and fourth sound. 
(Contains 142 abstracts) (GRA) 


11542 Superfluid density in the presence of persistent current 
in ‘He. Kojima, H. (Rutgers-The State Univ., New Brun- 


swick, NJ); Veith, W.; Guyon, E.; Rudnick, I. J. Low Temp. Phys.; 
25: No. 1/2, 195-217(Oct 1976). 3 

The superfluid density rho/sub s/ in the presence of per- 
sistent current (v/sub n/ — v/sub s/ is not equal to 0 is investigated 
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using the Doppler-shifted fourth-sound technique. In the vortex- 

free Landau state, rho/sub s/ remains constant within our experi- 

mental resolution of two parts in 10°. This is not inconsistent with 

a theoretical prediction by Khalatnikov. Where vortices are 

a outside the Landau region, a fractional change in p/sub s/ 
comes as large as 1.2 percent, depending on rotation velocity 

= temperature, and shows a relatively complex hysteresis 
avior. 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


11543 (BNL—21650) Large p/sub T/ production in 10*-10’ 
GeV interactions. Gaisser, T.K. (Brookhaven National Lab., Upton, 
N.Y. (USA); Bartol Research Foundation, Swarthmore, Pa. 
(USA)). Jul 1976. Contract E(30-1 )-16. 24p. (CONF-760672—1). 
Dep. NTIS $3.50. 

From 7. international colloquium on multiparticle reactions; 
bmg German, Federal Republic of (F.R. Germany) (21 Jun 
1 ). 

Evidence for high transverse momentum in cosmic ray in- 
teractions is reviewed in the context of models with hard collisions 
of partons and jet production. Two types of experiments suggest 
significant production of secondaries with high p/sub T/ above 10* 
GeV. One compares the cosmic ray data to hard scattering models 
and discusses further analysis needed to distinguish such models 
from other possibilities for production of large transverse momen- 
tum. 


11544 (COO—2289-6) High energy physics. I. Technical 
progress . (Northwestern Univ., Evanston, Ill. (USA)). 1976. 
Contract EY-76-C-02-2289. 27p. Dep. NTIS $4.00. 

Experimental high energy physics research is summarized. 
(JFP) 


11545 (COO— 3023-20) High energy physics at Tufts Universi- 
ty. Progress . (Tufts Univ., Medford, Mass. (USA)). Sep 
1976. Contract EY-76-C-02-3023. 63p. Dep. NTIS $4.50. 

In the past year the Bubble Chamber Group has been in- 
volved in a wide range of activities in experimental high energy 
physics. Beam momenta varying from 2.9 to 300 GeV/c; bubble 
chambers including the FNAL 30-inch, BNL 80-inch, ANL 12-foot 
and FNAL 15-foot; targets which include hydrogen, deuterium, 
hydrogen with downstream plate, and deuterium with downstream 
spark chambers; beam particles including K~, anti p and p—one is 
still waiting for neutrinos--were used. A search was made for ex- 
otic particles and charmed particles, continued to study strange 
baryons and mesons, probed the dimensions of the ‘’fireball,’’ and 
studied multiplicities and correlations in high energy collisions. 
The following progress in each of the activities which have taken 
place is summarized. A list of publications is included. 


11546 (COO—3080-10) High energy nuclear interactions with 
matter and nuclear processes in nature. Final report. Schaeffer, 
O.A. (State Univ. of New York, Stony Brook (USA)). Sep 1976. 
Contract E(11-1)-3080. 8p. Dep. NTIS $3.50. 

The research conducted during the period 1965 to 1975 
was concerned with two areas: (1) high energy proton interactions, 
and (2) nuclear reactions in nature. The systematics of high energy 
proton produced rare gas nuclides from Cu, Ag, Au, and U targets 
were investigated. It was found that the lower mass nuclides up to 
A approximately 30 were produced mainly by fragment emission, 
while the higher mass nuclides were produced mainly by spallation 
except for U targets for which fission dominates. The existence of 
BB decay was firmly established for the first time on experimental 
grounds. The half-life of the BB decay '**Te—'™Xe was measured 
to be 2.2 x 10*' years. The meteorites St. Severin, Lost City, and 
Suchy Dul were investigated for cosmic ray proton produced rare 
gases. Cosmic ray exposure ages of 11, 8, and 23 million years 
respectively were determined. At the same time, the K—Ar ages 
were found to be 4.4, 4.1, and 1.9 billion years respectively. A 
model was proposed which allows a tektite strewn field to be at 
least 100 km from the impact crater. The model removes one of 
the major constraints on the terrestrial origins of tektites. It was 
found that ***Ra diffuses from sea sediments and as such is a good 
tracer for studying bottom currents and diffusion processes in the 
sea. A list of publications is included. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 11558, 11559 


11547 (LBL—5372) X spectroscopy and newer particles. 
Pierre, F. (California Univ., Berkeley (USA). Lawrence Berkeley 
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Lab.). Aug 1976. Contract W-7405-ENG-48. 26p. (CONF- 
760719—16). Dep. NTIS $4.00. 

From 18. international conference on high energy physics; 
Tbilisi, Union of Soviet Socialist Republics (USSR) (15 Jul 1976). 

Two recent results from the SPEAR Magnetic detector are 
covered. A study of psi’ yields y + X, yypsi, y* hadrons is 
presented; four intermediate states are seen, branching fractions 
and production angular distribution are given, which agree with 
the predictions of the charm quark model. Evidence is presented 
for 2 narrow new states (charges 0 and 1) decaying to a kaon and 
pions. Structures are seen in the recoil mass spectra. The produc- 
tion and decay characteristics ——— the assignment of those 
states as the low lying nonstrange..charmed mesons. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 10943 


11548 (ANL-HEP-CP—76-42) Charged current v and anti v 
interactions in hydrogen and deuterium. Derrick, M. (Argonne Na- 
tional Lab., Ill. (USA)). 1976. Contract W-31-109-Eng-38. 32p. 
(CONF-76067 1 —3). Dep. NTIS $4.00. 

From International neutrino conference; Aachen, German, 
Federal Republic of (F.R. Germany) (8 Jun 1976). 

Current results on the inclusive study of nu p and nu n in- 
teractions are presented, giving the total cross sections and n/p 
cross section ratio. (JFP) 


11549 (BNL—21677) Quasi-elastic neutrino scattering and the 
axial vector form factor. Cazzoli, E.G.; Cnops, A.M.; Connolly, 
P.L.; Murtagh, M.J.; Palmer, R.B.; Samios, N.P.; Tso, T.T. 
(Brookhaven National Lab., Upton, N.Y. (USA)). 1976. Contract 
E(30-1)-16. 1Sp. (CONF-760671—5). Dep. NTIS $3.50. 

From International neutrino conference; Aachen, German, 
Federal Republic of (F.R. Germany) (8 Jun 1976). 

An analysis of 168 quasi-elastic neutrino interactions nu n 
yields x~p in deuterium yields a value of M/sub A/ = .76 *."*.45 
GeV for the axial vector mass. 


11550 (FERMILAB-CONF—76/68-EXP) Scaling variable dis- 
tributions for antineutrino-nucleon scattering in the 15-ft bubble 
chamber at Fermilab. Nezrick, F.A. (Fermi National Accelerator 
Lab., Batavia, Ill. (USA)). Jul 1976. Contract E(49-8)-3000. 12p. 
(CONF-760671—8). Dep. NTIS $3.50. 

From International neutrino conference; Aachen, German, 
Federal Republic of (F.R. Germany) (8 Jun 1976). 

The discussion of high energy (10 to 200 GeV) antineutrino 
interactions with nucleons in the hydrogen-neon filled 15-ft bubble 
chamber is continued. The earlier paper at this meeting presented 
by V. Kolganov discussed the limit in this experiment for the reac- 
tion anti nu + N yields mu*e~X. The Bjorken scaling variable dis- 
tributions y and x are presented. The y distributions are fitted with 
a parameter B which in the quark-parton model is related to the 
relative antiquark content in the nucleons. The antiquark content 
is determined to be (10 +- 3) percent and shows no antineutrino 
energy dependence. A comparison is made of fitted B values for 
this experiment and other antineutrino experiments discussed at 
this meeting. The x distributions for x greater than 0.2 are con- 
sistent in shape with the structure functions extracted from e-d 
scattering data. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 11573 


11551 (COO—3539-7) Experimental investigation of pion 
decays at the Clinton P. Anderson Meson Physics Facility. Progress 
report, ber 1, 1975—November 30, 1976. Auerbach, L.B.; 
Highland, V.L.; McFarlane, W.K. (Temple Univ., Philadelphia, Pa. 
(USA). Dept. of Physics). Aug 1976. Contract E(11-1)-3539. 8p. 
Dep. NTIS $3.50. 

During this period one completed, in collaboration with 
LASL, an experiment to search for direct positron production in p- 
p collisions at 256 and 800 MeV. The e*/PI* ratio was consistent 
with zero (less than 3 x 10-* at 800MeV) in contrast with values 
around 10~* found at higher energies, thus demonstrating the ex- 
istence of a threshold in this process. Also data-taking was 
completed on n-p forward elastic scattering at 800 MeV; we ex- 
pect to finish data-taking on the experiment to measure inclusive 
neutron spectra in p-p collisions at 800 MeV, and on an attempt to 
measure n-n elastic scattering cross sections. These ‘’neutron’’ ex- 
periments are in collaboration with the University of New Mexico; 
they will be analyzed in the next few months. Preparations for the 
anti p-p experiment at BNL, in collaboration with Rutgers Univer- 
sity and BNL, are well advanced; we are scheduled to run in Oc- 
tober. In addition to these efforts, in which most of the Temple 


ERA VOL. 2, NO. 5 


group has been involved, individual members have participated in 
other experiments. A list of publications is included. 


11552 (LBL—5361) Anti charge exchange scattering below 
1.1 GeV/c. Tripp, R.D. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jul 1976. Contract W-7405-ENG-48. 
6p. (CONF-760725—2). Dep. NTIS $3.50. 

From 3. European symposium on antinucleon nucleon in- 
teractions; Stockholm, Sweden (9 Jul 1976). 

A precision counter measurement of the energy dependence 
of the total cross section for the reaction anti pp yields anti nn was 
recentl tformed. No significant structure was found in the re- 
gion of the S(1935) meson where substantial bumps are seen in 
the total and elastic cross sections. Ways in which this experiment 
might be improved and extended are considered. (JFP) 


11553 (LBL—5508) Outlook for baryon spectroscopy. Tripp, 
R.D. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Sep 1976. Contract W-7405-ENG-48. 19p. (CONF-760729—4). 
Dep. NTIS $3.50. 

From Topical conference on Baryon Resonances; Oxford, 
United Kingdom of Great Britain and Northern Ireland (UK) (5 
Jul 1976). 

The review of baryon spectroscopy includes a number of 
new generation experiments with greatly improved statistics which 
have emerged and are enhancing experimental knowledge of 
baryon resonances. The future research directions are pointed out, 
and some problems and deficiencies which can be resolved with 
contemporary techniques are mentioned. (JFP) 


11554 (ORO—4449-8) Neutron experiments at LAMPF. Jain, 
M. (Texas Agricultural and Mechanical Univ., College Station 
(USA)). 1975. Contract E(40-1)-4449. Sp. (CONF-751223—3). 
Dep. NTIS $3.50. 

From 7. international conference on few body problems in 
nuclear and particle physics; New Delhi, India (29 Dec 1975). 

The problem of the nucleon-nucleon force is the most fun- 
damental in nuclear physics and is basic to particle physics. How- 
ever, in the energy range from pion production threshold to | 
GeV, the N-N interaction is rather poorly determined. In general, 
at these energies, there is no unique set of phase shifts and 
coupling parameters; the | = | parameters are known at least 
quantitatively, but the | = O parameters are not even known 
qualitatively. This is illustrated by the variation of *S, phase shift 
from -17 to 35° in the three solutions of the energy-independent 
nucleon-nucleon phase shift analysis of Glonti. In addition, these 
results are in considerable disagreement with the analyses of Mac- 
Gregor. This is due to the paucity of the n-p scattering data includ- 
ing polarization and triple scattering parameters. Furthermore, as 
will be shown later, there is considerable disagreement between 
the results from different groups in the intermediate energy region 
of even so basic an observable as the n-p differential cross section. 
Therefore, a long range program was started for the definitive 
determination of the n-p interaction at LAMPF energies (300 to 
800 MeV). This is an ambitious project which will ultimately 
require the performance of many experiments. Each successive set 
of measurements will clarify our understainding of the n-p system 
to some degree and simplify the problems of the subsequent mea- 
surements. In this communication a general description of the ex- 
perimental setup and the various neutron experiments performed 
at LAMPF is given. 


11555 Pion production in p-p interactions at 800 MeV. Felder, 
R.D.; Hudomalj-Gabitzsch, J.; Williams, T.M. (Rice Univ., 
Houston, TX). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 446- 
447( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The production of pions in p-p interactions was recently 
measured in a kinematically complete counter experiment at 800 
MeV. Kinematic conditions were chosen to examine in detail 
several pion production mechanisms. 


11556 Pion production by 800 MeV protons from deuterium 
with a spectator neutron. Hungerford, E.V.; Lo, J.; Warneke, M. 
(Univ. of Houston, TX). AJP (Am. Inst. Phys.) Conf. Proc.; No. 
33, 448-449( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Pion production induced by 800-MeV protons on deuterium 
has been investigated under conditions where the neutron in the 
deuteron target remains a spectator to the reaction. The cross sec- 
tion for this process is large and accounts for a large fraction of 
the total pion production in this kinematic region. 
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STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 11547, 11628 


11557 (COO—2009-115) Exotic mesons: are there any. Brab- 
son, B.B. (Indiana Univ., Bloomington (USA)). [nd]. Contract 
E(11-1)-2009. 6p. Dep. NTIS $3.50. 

A search is made for exotic mesons in 7 + d interactions. 
The theoretical background for exotic mesons is described. This 
experiment is in progress, and therefore there are as of yet no 
results. (JFP) 


11558 (LBL—5319) Neutrino interactions with e*~ and mul- 
tiple K°’s. Stevenson, M.L. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jul 1976. Contract W-7405-ENG-48. 
34p. (CONF-760719—17). Dep. NTIS $4.00. 

From 18. international conference on high energy physics; 
Tbilisi, Union of Soviet Socialist Republics (USSR) (15 Jul 1976). 

A scan for directly produced posjtrons in 5,000 neutrino in- 
teractions in the neon (21 percent) hydrogen filled bubble 
chamber at Fermilab has yielded 15 events, 9 of which have yu~'s 
identified in the external muon identifier. On correcting for detec- 
tion efficiency one obtains sigma(e*~)/sigma(u~) approximately 
1 x 10~? for E/sub e*/ > .8 GeV and E/sub v/ > 5 GeV. The kaon 
multiplicity is unexpectedly high. Eleven of the events have one or 
more Vees and three have two or more. Among the 11 events are 
two clear A’s and two ambiguous K°/A. There are four events with 
identifiable charged kaons. A 16th e* event (9) is a definite v/sub 
e/. From this information one concludes that the kaon multiplicity 
is 2 +- .6 K®’s and 2 +- | K*~'s per interaction. From the observa- 
tion <p/sub 4~/>/<p/sub e*/> = 6.6, one concludes that the e*’s 
are probably not uniquely from heavy lepton decay. From a variety 
of analyses involving the e* and/or K°’s one learns that the mass of 
the hadron (C) that produces the e*’s is greater than 1.6 GeV. By 
determining the fraction of normal charged current (CC) events 
that have K°/sub s/ yields w*m~ one is able to compare this frac- 
tion with the fraction of CC events that have e*y~ (K°/sub s/ 
yields m*2~) to establish a conservative lower limit to the semilep- 
tonic branching ratio, C yields (e* and y*) v/C yields all > 0.33 
(1 +- .42), provided that the same number of K°/sub s/ exists in 
thenonleptonic decays as in the semileptonic ones, and that the 
phase space for u* and e* are nearly equal. There is no compelling 
evidence for an energy threshold and there is a hint of some 
neutral current events among the e* events. 


11559 (LBL—5518) Radiative decays of PSI(3684). Whitaker, 

J.S. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 

Sep = Contract W-7405-ENG-48. 103p. Dep. NTIS $5.50. 
esis. 

Results of studies of radiative decays of psi(3684) are 
presented. The data for this work were obtained with the Magnetic 
Detector at the electron-positron storage ring SPEAR. These 
results indicate the existence of three states chi, with masses 3415, 
3500, and 3550 MeV, produced in radiative decays of psi’. There 
is evidence for a fourth state with mass either 3340 or 3455 MeV. 
From study of the psi(3684) inclusive photon spectrum, the 
branching fraction for psi(3684) yields y chi(3415) was deter- 
mined to be 7.5 +- 2.6%. Branching fraction upper limits of | to 
4% at the 90% confidence level were obtained for monochromatic 
photon production above 250 MeV by psi or psi’. 


11560 Particle and fragment multiplicities for He and Ne 
nuclei. Kanofsky, A.S., Allen, R.C.; Lazo, G. (Lehigh Univ., 
Bethlehem, PA). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 
346( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

An experimental comparison is made between particle and 
fragment multiplicities resulting from the interaction of 2 GeV/c 
a* with He and Ne. (SDF) 


11561 Current status of kaon—nucleon below 3 
GeV/c. Li, K.K. (Brookhaven National Lab., Upton, NY). A/P 
(Am. Inst. Phys.) Conf. Proc.; No. 33, 476-485( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 


A brief description of current results in the kaon-nucleon 
interaction in the resonance region is presented. 


11562 aN partial wave analysis in the first and second 
resonance regions. Kelly, R.L. (Univ. of California, Berkeley). AP 
(Am. Inst. Phys.) Conf. Proc.; No. 33, 12-20( 1976). 
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_ From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Two resonance regions in @N scattering below 1.0 GeV/c 
(lab) are discussed, the first at 300 MeV/c the second at 700 
MeV/c. Current knowledge of these regions is reviewed and 
promising directions for future research are pointed out. (SDF) 


11563 Differential cross sections for elastic (7*p) and (7p) 
scattering between 400 MeV/c and 590 MeV/c. Gordeev, V.A.; 
yt V.P.; Kruglov, S.P.; Kuzmin, L.A.; Kulbardis, A.A.; Malov, 
Y.A.; Strakovsky, L1.; Scherbakov, G.V. (Leningrad Nuclear 
Physics Inst.). AJP (Am. Inst. Phys.) Conf. Proc.; No. 33, 36- 
37( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Differential cross sections for m*p and mp elastic scatterin 
have been measured at 8 momenta between 400 MeV/c and 5 
MeV/c. Results are compared with previously published data. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 
REFER ALSO TO CITATION(S) 11415 


11564 (LA-UR—76-1924) Exact classical solutions to the two- 
dimensional ''sigma'’ model: an unusual of inverse scat- 
tering techniques. Campbell, D.K. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 36p. (CONF- 
760135—2). Dep. NTIS $4.00. 

From Conference on solitons; Tucson, Arizona, United 
States of America (USA) (5 Jan 1976). 

The development of semi-classical approximation methods 
in quantum field theories has stimulated substantial interest in lo- 
calized solutions to the nonlinear, partial differential equations cor- 
responding to the ‘‘classical’’ limits of the quantized equations of 
motion. Some exact ‘’solitary wave'’ solutions to the classical field 
equations, in one space-one time dimension, of the '’sigma’’ model 
studied in elementary particle and nuclear physics are given. The 
method of constructing these solutions provides a somewhat 
unusual application of inverse scattering techniques, in that the 
eigenfunctions of the associated linear problem appear as driving 
terms in the nonlinear evolution equation. The approach and 
results lead directly to several interesting mathematical questions, 
the answers to which would: be very useful for further studies in 
this area. 


ELECTROMAGNETIC INTERACTIONS 


11565 (COO— 1195-379) Generalized vector dominance and 
the low q*up and pd inelastic scattering at 150 GeV. Anderson, 
H.L.; Bharadwaj, V.K.; Booth, N.E. (Chicago Univ., Ill. (USA); 
Harvard Univ., Cambridge, Mass. (USA); Illinois Univ., Urbana 
(USA). Dept. of Physics; Oxford Univ. (UK). Dept. of Nuclear 
Physics). 1976. Contract E(11-1)-3064. lip. (CONF- 
760719—12). Dep. NTIS $3.50. 

From 18. international conference on high energy physics; 
Tbilisi, Union of Soviet Socialist Republics (USSR) (15 Jul 1976). 

The generalized vector dominance model of Greco is used 
to relate recent electron and muon deep inelastic scattering mea- 
surements with the photoproduction cross section. An accurate fit 
of the SLAC 4° ep and ed scattering data for w > 9 is obtained 
giving photoproduction cross sections in good accord with the 
directly measured values. The same fit applied to our recent up 
and yd inelastic scattering measurements for q? < 1, = esti- 
mates of sigma/sub yd/ and sigma/sub yp/ up to 130 GeV. Muon- 
inclusive cross sections are discussed only. 


11566 (LBL—5417) Experiments performed at the Lawrence 
Berkeley Laboratory bearing relation to Bell's inequality. Clauser, 
J.F. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Apr 1976. Contract W-7405-ENG-48. 7p. (CONF-760474—2). 
Dep. NTIS $3.50. 

From Communication to the thinkshop on physics) experi- 
mental quantum mechanics; Erice, Sicily, Italy (18 Apr 1976). 

A series of experiments performed regarding the Bell in- 

uality are briefly described. The results indicate that the notion 

of localized particle-like photons is consistent with experiment, and 
that such entities evidently do not split, at least with regard to 
their detectability. (JFP) 
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11567 Elastic eta-meson uction from deuterons. Kre- 
mentzova, Yu.N.; Lebedev, A.I. (Lebedev Inst. of Physics, 
Moscow). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 634- 
635( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 | 1976). 

e CONF-760561—. 

Results are presented of a calculation of the cross section of 
the reaction d(y,eta)d in the impulse approximation with a realistic 
deuteron form factor. (SDF) 


11568 Partial eta-meson photoproduction cross section from 
SLi. Lebedev, A.I.; Trjasuchnev, V.A.; Fetisov, V.N. (Lebedev Inst. 
of Physics, Moscow). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 
636-637( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Information on the photoexcitation amplitudes of the 
nucleon resonances is obtained via the reaction y + ®Li yields ®Li 
+ eta. Cross sections and angular distributions are compared with 
calculated results. (SDF) 


11569 Deep inelastic scattering of leptons. Schwinger, J. (Univ. 
of California, Los Angeles). Proc. Natl. Acad. Sci. U.S.A.; 73: No. 
10, 3351-3354(Oct 1976). 

The description of deep inelastic scattering as an extrapola- 
tion between resonance production and diffractive scattering is ex- 
tended to give successful quantitative representations for the struc- 
ture functions of unpolarized electron scattering on protons and 
neutrons, and of neutrino, antineutrino scattering on nucleons. The 
same ideas also supply a prediction for the polarization asymmetry 
in deep inelastic electron—proton scattering. 


WEAK INTERACTIONS 
REFER ALSO TO CITATION(S) 11565, 11569 


11570 (BNL—21770) Quarks and partons. Paschos, E.A. 
(Brookhaven National Lab., Upton, N.Y. (USA); Wisconsin Univ., 
Madison (USA)). 1976. Contract E(30-1)-16. 33p. (CONF- 
760671—7). Dep. NTIS $4.00. 

From International neutrino conference; Aachen, German, 
Federal Republic of (F.R. Germany) (8 Jun 1976). 

This contribution reviews the evidence accumulated over 
the past year in favor of quarks and partons. Then it applies the 
quark ideas in order to interpret the neutrino-induced ‘production 
of charm and the structure of neutral currents. 


11571 (COO—3071-174) Characteristics of hadron mediated 
dimuon events in high energy v-reactions. Chang, L.N.; Ng, J.N. 
(Pennsylvania Univ., Philadelphia (USA). Dept. of Physics). Feb 
1976. Contract E(11-1)-3071. 10p. (UPR—0O060T). Dep. NTIS 
$3.50. 

Arguments are presented to indicate the production of at 
least one new heavy hadron of mass around 2 GeV/c?, in high 
energy deep inelastic neutrino scattering. The methods are 
discussed by which one may ascertain empirically the mass spec- 
trum of heavy hadrons present in such reactions, and examine the 
attendant dimuon distributions. 


11572 (COO—3130TA-334) Five-quark model with flavour- 
changing neutral current and dimuon events. Kim, J.E.; Kang, K. 
(Brown Univ., Providence, R.I. (USA). Dept. of Physics). 1976. 
Contract E(11-1)-3130-TAS-A. 9p. (CONF-760232—2). Dep. 
NTIS $3.50. 

From 11. rencontre de moriond meeting; Flaine, France (29 
Feb 1976). 

The recent dimuon data seem to suggest either the necessity 
of flavor-changing hadronic neutral current or proliferation of 
quarks beyond charm or both. It is shown how a five-quark model 
based on simple gauge group SU(2) x U(1) x U(1)’ can generate 
the flavor-changing, in particular the needed charm-changing, 
neutral current in a natural fashion. A substantial Do—D~° mixing 
can be obtained to account for the ‘’wrong-sign’’ dimuons ob- 
served in v/sub y/-induced reactions. Because of the role of the 
extra neutral boson in this model, the flavor-changing neutral cur- 
rent is decoupled from leptonic sectors, thus suppressing the 
trimuon events as experiments indicate thus far. 


STRONG INTERACTIONS, GENERAL 
REFER ALSO TO CITATION(S) 11571 
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11573 Some mesonic aspects of the nucleon—nucleon interac- 
tion. Vinh Mau, R. (Pierre and Marie Curie Univ., Paris). AJP 
(Am. Inst. Phys.) Conf. Proc.; No. 33, 642-654( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The dynamical calculations on the nucleon-nucleon interac- 
tion are presented and the latest results are discussed. 


STRONG INTERACTIONS, BARYON NO. 0 


11574 (COO— 3069-413) Some spectroscopic problems in the 
bag theory of quark confinement. Jaffe, R.L. (Massachusetts Inst. 
of Tech., Cambridge (USA); Stanford Linear Accelerator Center, 
Calif. (USA)). Apr 1976. Contract E(11-1)-3069. IS5p. (CONF- 
760232—1). Dep. NTIS $3.50. 

From 11. rencontre de moriond meeting; Flaine, France (29 
Feb 1976). 

In addition to conventional mesons and baryons, the bag 
model predicts the existence of several classes of unusual hadrons. 
The spectroscopy of two classes of unconventional hadrons is 
discussed: first are the Q?antiQ? mesons; second are Q* baryons or 
QantiQ mesons with quantum numbers forbidden by the non- 
relativistic quark model. 


STRONG INTERACTIONS, BARYON NO. 1 
REFER ALSO TO CITATION(S) 11574 


11575 (LBL—5502) New data on K~pyields anti K°n and a 
anti KN partial wave analysis below 1.2 GeV/c. Tripp, R.D. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jul 
1976. Contract W-7405-ENG-48. 16p. (CONF-760729—3). Dep. 
NTIS $3.50. 

From Topical conference on Baryon Resonances; Oxford, 
United Kingdom of Great Britain and Northern Ireland (UK) (5 
Jul 1976). 

A preliminary partial wave analysis of K~p elastic and 
charge-exchange scattering is reported. The y* resonant amplitudes 
are listed, and the Argand diagrams are shown. (JFP) 


11576 Off-shell anti KN T-matrix. Alberg, M. (Univ. of 
Washington, Seattle). AJP (Am. Inst. Phys.) Conf. Proc.; No. 33, 
486-496( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The on-shell formalism for the anti KN T-matrix is 
described. Phenomenological models of off-shell extrapolation are 
discussed. Several tests of off-shell behavior are reviewed. 


11577 Model for low energy kaon—nucleon interaction in the I 
= 0 state. Andrade, S.C.B.; Ferreira, E.M. (Pontificia Universidade 
Catolica, Rio de Janeiro). AJP (Am. Inst. Phys.) Conf. Proc.; No. 
33, 532-535( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The differential cross section for elastic k*n scattering and 
the differential polarization for k*n yields k®°p are calculated for 
the isospin I = 0 state using Pade —— Results are com- 
pared with experimental values. (SDF) 


11578 Role of the A(3,3) in low energy aN elastic and 
photoproduction models. Olsson, M.G. (Univ. of Wisconsin, Madis- 
on). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 21-24(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A model using particle poles and current algebra can ac- 
count for all the photoproduction multipoles and elastic 7N phase 
shifts in the A(3,3) region. The approximate nature of the A(3,3) 
as a stable particle pole is discussed. 


11579 Determination of pion—nucleon form factor from 
pion—nucleon elastic . Ernst, D.J. (Texas A and M Univ., 
College Station); Johnson, M. A/P (Am. Inst. Phys.) Conf. Proc.; 
No. 33, 76-77(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 
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The pion-nucleon form factor in the static Chew-Low model 
of pion-nucleon scattering is determined from the elastic pion 
nucleon data. Crossing symmetry and the effect of the inelastic 
= production channels on the elastic channel are included. The 
‘orm factor is determined up to a momentum of k = 10 m/sub pi/ 
by adjusting it to fit the pion-nucleon data. 


11580 Separable-potential model for the pion—nucleon interac- 
tion. Nutt, W.T. (Brooklyn Coll., NY). AJP (Am. Inst. Phys.) Conf. 
Proc.; No. 33, 78-79( 1976). 

From International topical conference on meson-nuclear 
are Pittsburgh, Pennsylvania, United States of America (USA) 
(2 a 1976). 

e CONF-760561—. 

A separable potential which fits the low and intermediate 7- 
N scattering is p which is more convenient for application 
than those separable models which use Regge parameterizations of 
the very high energy phase shifts. The form factors for this model 
are equal to zero for momenta q greater than | GeV/c, and are ex- 

ted to provide more reasonable off-shell behavior than the form 
actors obtained from those models based on the Regge extrapola- 
tion. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 1 


11581 Soft- production in n-n collisions. Thomas, A.W. 
(CERN, Geneva); Afnan, I.R. AIP (Am. Inst. Phys.) Conf. Proc.; 
No. 33, 472-473( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The matrix element for s-wave pion production nn yields 
md is examined as a function of the external pion mass. Quite 
unexpectedly, in view of the well-known failure of soft pion theory 
for this reaction, it is found to be constant within a few per cent. 
Both the reason for this result and its implications are briefly 
discussed. 


11582 Evidence for a A-nucleon virtual state. Alberi, G.; Bal- 
dracchini, F. (Istituto di Fisica Teorica, Trieste, Italy). AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 666-667( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The possible existence of a A-N virtual state in deuteron 
breakup is tested for the pd yields eta pp charge-exchange interac- 
tion at 1.65 GeV/c. Qualitative agreement is obtained between 
theory and experiment. (SDF) 


11583 Charge asymmetry of nuclear forces. Alberg, M.A.; 
Henley, E.M.; Miller, G.A.; Walker, J.F. (Univ. of Washington, 
Seattle). AJP (Am. Inst. Phys.) Conf. Proc.; No. 33, 668- 
669( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The charge asymmetry of nuclear forces due to real and vir- 
tual electromagnetic effects is considered for the reaction. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


APPLICATIONS TO ELECTROMAGNETIC AND WEAK 
INTERACTIONS 


11584 (COO—3069-403) Spin from isospin in a gauge \ 
Jackiw, R.; Rebbi, C. (Massachusetts Inst. of Tech., Cambridge 
(USA)). Feb 1976. Contract E(11-1)-3069. 10p. Dep.-NTIS $3.50. 

It is shown that in an SU(2) gauge theory, with isospin sym- 
metry broken by a triplet of mesons, isospinor degrees of 
fi are converted into spin degrees of freedom, in the field of 
a magnetic monopole. 


FIELD THEORY 


REFER ALSO TO CITATION(S) 11788 


11585 (NTIS/PS— 76/0132) | Quantum electrodynamics (a 
bibliography with abstracts). Report for 1964—Feb 1976. Grooms, 


y 
D.W. (National Technical Information Service, Springfield, Va. 
(USA)). Mar 1976. 180p. NTIS $25.00. 


NUCLEAR PHYSICS 1201 


Supersedes NTIS/PS—75/238. 

Studies of causality, gauge invariance, radiative corrections, 
symmetry, and vacuum polarization in quantum electrodynamics 
are cited. (This updated bibliography contains 175 abstracts, 22 of 
which are new entries to the previous edition.) (GRA) 


SCATTERING THEORY 


11586 (ORO—5126-6) Partial wave expansions for 

spin and the role of non-central forces. Johnson, R.C. (Maryland 
Univ., College Park (USA). Dept. of Physics and Astronomy; 
Wisconsin Univ., Madison (USA). Dept. of Physics). Sep 1976. 
Contract E(40-1)-5126. 25p. Dep. NTIS $3.50. 

The partial wave expansion of the amplitudes used by 
Hooton and Johnson for the scattering of particles of arbitrary spin 
is derived. A discussion is given of the extent to which effects aris- 
ing from transition matrix elements that are diagonal and non- 
diagonal in orbital angular momentum can be distinguished in ob- 
servables. 


NUCLEAR PHYSICS 


REFER ALSO TO CITATION(S) 10870, 10897, 10945, 12148 


11587 (CONF-7509135—P1) Proceedings of international 
symposium on nuclear structure, Balatonfured, Hungary, 1—6 Sep- 
tember 1975. Coexistence of single particle and collective type ex- 
citation. Volume I. Fodor-Lovas, I.; Palla, G. (eds.). (Kozponti 
Fizikai Kutato Intezet, Budapest (Hungary); Magyar Tudomanyos 
Akademia, Budapest; Eotvos Lorand Tudomanyegyetem, Budapest 
(Hungary)). 1976. 507p. 

From International symposium on nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

Separate abstracts have been prepared for 20 papers for ap- 
pearance in ERA. (SDF) 


11588 (CONF-7509135—P2) Proceedings of international 
symposium on nuclear structure, Balatonfured, Hungary, 1—6 Sep- 
tember 1975. Coexistence of single particle and collective type ex- 
citation. Volume II. Fodor-Lovas, I.; Palla, G. (eds.). (Kozponti 
Fizikai Kutato Intezet, Budapest (Hungary); Magyar Tudomanyos 
Akademia, Budapest; Eotvos Lorand Tudomanyegyetem, Budapest 
(Hungary)). 1976. 687p. 

From International symposium on nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

Separate abstracts have been prepared for 37 papers for ap- 
pearance in ERA. (SDF) 


11589 (CONF-7509135—P2, pp 3-9) Magnetic moments of 
short-lived (tau/sub m/ = 0.3 to 100 ps) nuclear states. Endt, P.M. 
(Rijksuniversiteit, Utrecht). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume Il. 

A brief description of the measurement of magnetic mo- 
ments of short-lived nuclear states is presented. (SDF) 


11590 (CONF-7509135—P2, pp 411-450) Multistep inelastic 
processes in particle transfer reactions. Soerensen, B. (Grenoble 
Univ., France). 1976. 

From International symposium on nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Characteristics of one and two nucleon transfer with 
multistep inelastic processes are examined and are compared for 

herical and deformed nuclei. Comparisons are also made 

between light and heavy deformed nuclei, and between reactions 
induced by light and heavy projectiles on the same target nucleus. 
Finally, comments are offered on the regions of validity of zero- 
range and no-recoil calculations. 21 figures. (SDF) 


11591 (TID—27031, pp 1-23) Why should anyone study 
heavy-ion reactions. 1973. : 
In Heavy ion lecture series, Kansas State University, 
1972—1973. Volume Il. 

The level structure of light nuclei and their excitation by 
light heavy-ion reactions is discussed. (JFP) 


11592 (UCID—17271-76) E Division activities report, FY 
1976. Barschall, H.H. (comp.). (California Univ., Livermore 
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(USA). Lawrence Livermore Lab.). 24 Sep 1976. Contract W- 
7405-ENGn48. 22p. Dep. NTIS $3.50. 

Some of the activities in E (Experimental Physics) Division 
are described. E Division carries out basic and applied research in 
atomic and nuclear physics as well as in material and biomedical 
sciences, centered around the Laboratory’s four major accelera- 
tors. Experiments are grouped under the headings of neutron, 
photon, and charged-particle interactions. Investigations in this 
past year involved fission cross sections, nuclear reactions with 
neutrons, charged particles and gamma rays, integral experiments 
on neutron and gamma ray transport, fissile materials safeguarding, 
radiation damage caused by neutrons and protons, dense plasma 
focus experiments, inner-shell-vacancies produced in ion-atom col- 
lisions, coherent bremsstrahlung, Raman scattering, and biomedical 
applications. 


11593 Overview of hypernuclear physics. Feshbach, H. 
(Massachusetts Inst. of Tech., Cambridge). AJP (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 521-531(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A brief overview of hypernuclear physics is presented. The 
(K~,2~) reaction and what can be learned regarding nuclei from 
the study of properties of hypernuclei are considered. (SDF) 


11594 Recent results in pionic and kaonic atoms. Powers, R.J. 
(California Inst. of Tech., Pasadena). AJP (Am. Inst. Phys.) Conf. 
Proc.; No. 33, 552-565( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Recent measurements of the wm and K~ masses are 
presented. The influence of the former measurement on the upper 
limit of the muon neutrino mass are discussed. Recent develop- 
ments in techniques of studying the pion-nuclear strong interaction 
are summarized. A couple of alternative approaches to describing 
the kaon-nuclear strong interaction are described. 


11595 Meson-nuclear physics. Conference held at Pittsburgh, 
Pennsylvania, May 24—28, 1976. Barnes, P.D.; Eisenstein, R.A.; 
Kisslinger, L.S. (eds.). New York; American Institute of Physics 
(1976). 798p. (CONF-760561—). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

Separate abstracts for 146 papers appear separately in ERA. 
(SDF) 


11596 Pion absorption and production experiments. Aslanides, 
E. (Louis Pasteur Univ., Strasbourg). AJP (Am. Inst. Phys.) Conf. 
Proc.; No. 33, 204-220( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The experimental situation on pion absorption and produc- 
tion, as established by recent (7, mN), (a, NN), (a, charged X), 
(a, yX), (a, N) and (N, 7) reaction experiments, is reviewed. 


11597 New directions for nuclear physics: a personal view. 
Goldhaber, M. (Brookhaven National Lab., Upton, NY). A/P (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 756-765( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A few areas of nuclear physics which may be of future in- 
terest are considered. (SDF) 


11598 Reaction list for charged-particle-induced nuclear reac- 
tions Z = 1 to Z = 98 (H to Cf), October 1974—January 1976. 
McGowan, F.K.; Milner, W.T. (Oak Ridge National Lab., TN). Ar. 
Data Nucl. Data Tables; 18: No. 1, 1-136(Jul 1976). 

This Reaction List for charged-particle-induced nuclear 
reactions has been prepared from the journal literature for the 
period from October 1974 through January 1976. Each published 
experimental paper is listed under the target nucleus in the nuclear 
reaction with a brief statement of the type of data in the paper. 
The nuclear reaction is denoted by A(a,b)B, where M/sub a/ 
greater than or equal to (one nucleon mass). There is no restric- 
tion on energy. Nuclear reactions involving mesons in the outgoing 
channel are not included. Theoretical papers which treat directly 
with the analysis of nuclear reaction data and results are included 
in the Reaction List. 
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NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, THEORETICAL 


11599 Pion exc currents and nuclear charge form factors. 
Radomski, M.; Riska, D.O. (Michigan State Univ., East Lansing). 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 175-177( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The effect of the pion exchange current due to the Born 
term in the photoproduction amplitude on the charge form factors 
and distributions of ‘He, '*O and “Ca is calculated in the simple 
harmonic oscillator shell model. The exchange current contribu- 
tion is most notable in the case of the a-particle while it is rather 
unimportant in '"*O and “Ca. The contribution to the nuclear mean 
square radius is small ey 0.03 fm?) and roughly inde- 
pendent of the mass number. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 11629, 11630, 11631 


11600 Scattering of pions on *He and ‘He in the A,, resonance 
region. Shcherbakov, Yu.A. (Joint Inst. for Nuclear Research, 
Dubna, USSR). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 365- 
374( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Some experimental data on m/sup +-/-*He, a/sup +-/-*He 
elastic and double charge-exchange scattering 7-*He are presented. 
The comparison of the results with an optical model, Glauber 
Theory, FDR calculations, pair correlation and meson exchange 
current theories are considered. 


11601 Faddeev calculations of 7D sca - Thomas, A.W. 
(CERN, Geneva). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 375- 
383( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The present status of the Faddeev calculations of wD scat- 
tering is summarized, with emphasis on what has been learned 
about common approximation methods (for a-nucleus as well as 
aD). Some space is devoted to a discussion of the theoretical work 
which remains, including a suggestion of co-operation between 
theorists on a ‘’homework"’ problem. Finally, examples of the in- 
teresting phenomena are given which one hopes to investigate 
through good wD experiments. Suggestions are made as to which 
experiments would be most useful. 


11602 Multiple scattering calculations in 7d elastic scattering. 
Ferreira, E.M. (Stanford Linear Accelerator Center, CA). A/P 
(Am. Inst. Phys.) Conf. Proc.; No. 33, 384-393( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Some results are presented of multiple scattering analyses of 
a-d data. It is found that special attention must be given to the in- 
determinacy in the values of the kinematic variables entering in 
the evaluation of the two-particle amplitudes. (SDF) 


11603 Graph summation method in wd problem. Kolybasov, 
V.M. (Inst. for Theoretical and Experimental Physics, Moscow). 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 394-402( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Details of the application of the Feynman graph summing 
method to the m-d system are given. (SDF) 


11604 Theory of pion—‘He scattering. Lenz, F. 
(Schweizerisches Inst. fuer Nuklearforschung, Villigen). AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 403-417(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

It is shown how, within the multiple scattering formalism, 
the dynamics of a-nucleon resonances, which are excited inside a 
nucleus, can be described. In the second part, the results of a cal- 
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culation of w-‘He scattering is poemeet and in this special exam- 
ple the type of information about the dynamics of a A-nuclear 
system which can be obtained from studying -nucleus scatterin; 
is discussed. The relation of the calculation to other theoretica 
analyses of a-*He scattering is considered. 


11605 Few-body problem and pion-nuclear physics. Gibson, 
B.F. (Los Alamos Scientific Lab., NM). AIP (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 418-442( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 ~~ 1976). 

e CONF-760561—. 

Some of the pion-nuclear physics questions that pertain to 
pion-few-nucleon systems are explored. Those aspects of the 
problem which have relevance to the general study of pion-nuclear 
physics are emphasized, in particular the properties of the a-N in- 
teraction within a nucleus. Specific examples are restricted to 
elastic scattering from *H, *He, and ‘He and selected single and 
double charge-exchange reactions. 


11606 Covariant N—N dynamics and 7D scattering. Brayshaw, 
D.D. (Stanford Linear Accelerator Center, CA). AIP (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 443-445( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

It is shown that ambiguities and approximations common to 
conventional three-body treatments of wD scattering can be largely 
eliminated. Thus, by employing a general dynamical framework 
which simultaneously describes the reactions NN yields NN, NN 
yields NN, NN yields 7D, NNz yields wD, NNz yields NN, 7D 
yields NN, wD yields NNz, and wD yields 7D, uncertainties engen- 
dered by the relativistic reduction and off-shell extrapolation can 
be suppressed by demanding that NN elastic data (which are most 
sensitive) be correctly reproduced. With this constraint predictions 
for wD scattering are sensitive chiefly to the deuteron wave func- 
tion, defining a model-independent nuclear probe. 


11607 Covariant_ calculations of wD scattering. Rinat, A.S.; 
Thomas, A.W. (CERN, Geneva). AIP (Am. Inst. Phys.) Conf. 


Proc.; No. 33, 450-451( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A covariant, unitary 3-body calculation of wD scattering at 
142 and 180 MeV including spin and isospin is reported. The 
major relativistic effects arise from a consistent choice of two-body 
relative momenta. Moreover, these effects tend to improve agree- 
ment with experiment. 


11608 Pion deuteron elastic Ferreira, E.M. 
(Stanford Linear Accelerator Center, CA); Rosa, L.P.; Thome, 
Z.D. AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 452-453( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

An extensive analysis is presented of the existing experimen- 
tal data on pion-deuteron elastic scattering at low energies, in the 
framework of the multiple scattering series. The single scattering 
and the double scattering terms are evaluated, accounting for 
nucleon recoil and fermi-motion effects. The effects of the kine- 
— ambiguities in the use of the two-body wN amplitudes are 
studied. 


11609 Pion deuteron scattering in the resonance region. Gar- 
cilazo, H. (Instituto Politecnico Nacional, Mexico City). A/P (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 454-455( 1976). 

From international topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 a | 1976). 

e CONF-760561—. 

Pion-deuteron elastic scattering has been calculated in the 
impulse approximation, using Wick’s three-body helicity formal- 
ism. The dependence of the cross section on different forms of the 
off-shell pion-nucleon T-matrix has been studied. 


11610 Multiple scattering analysis of 7 He scattering at 1.12 
GeV. Hahn, Y. (Univ. of Connecticut, Storrs). AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 456-457( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

CONF-760561—. 
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Elastic scattering of negative pions by He nuclei at 1.12 
GeV is analyzed by the multiple scattering dheary. The contribu- 
tion of the second order optical potential is found to be large in 
the region of the second diffraction maximum. The calculation is 
in fair spoon with the experiment for q? less than or equal to 
0.4 (GeV/c)?. 


11611 m-"He, -*He elastic scattering and m-"He charge 

: an improved calculation. Landau, R.H. (Oregon State 
Univ., Corvallis). AJP (Am. Inst. Phys.) Conf. Proc.; No. 33, 458- 
459( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Description is given of calculations of pion elastic scattering 
on ‘He and “He and pion single charge-exchange on *He using a 
first order optical potential in momentum space. (SDF) 


11612 Is there an isohelion. Nichitiu, F. (Inst. for Atomic 
Physics, Bucharest). AJP (Am. Inst. Phys.) Conf. Proc.; No. 33, 
460-463( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Calculations of m-‘*He scattering anomalies are briefly 
discussed. (SDF) 


11613 Pion—deuteron absorption. Gibbs, W.R.; Gibson, B.F.; 
Stephenson, G.J. Jr. . (Los Alamos Scientific Lab., NM). AIP (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 464-465( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The a* +d yields p + p reaction has been recalculated in- 
cluding a form factor at the absorption vertex in addition to the 
one previously included at the scattering vertex. No significant 
changes are found once the range parameter is adjusted to reflect 
the presence of the second form factor. 


11614 Influence of form factors on deuteron disintegra- 
tion. Brack, M. (State Univ. of New York, Stony Brook); Riska, 
D.O.; Weise, W. AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 466- 
467( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Calculation of the reaction 7 + D yields p + p’ is discussed 
with emphasis on the influence of hadronic form factors. (SDF) 


11615 Calculation of the pion production reaction *He(p,7* 
)‘He. Alexander, J.H. (Univ. of British Columbia, Vancouver); 
Fearing, H.W. AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 468- 
469( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The differential cross section for the reaction *He(p,7)*He 
has been calculated in a distorted wave impulse approximation 
model. Results are presented for incident proton lab energies of 
415 and 716 MeV and center-of-mass pion angles of 0° to 100°. 


11616 *He(p,7*)‘He reaction at 415 and 716 MeV. Tatischeff, 
B.; Bimbot, L.; Frascaria, R. (Institut de Physique Nucleaire, 
Orsay, France). AJP (Am. Inst. Phys.) Conf. Proc.; No. 33, 470- 
471(1976). 
From International topical conference on meson-nuclear 
ysics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Differential cross sections for the reaction *He(p,7*)*He 
have been measured at 415 and 716 MeV. Results are compared 
with plane wave calculations using one and two nucleon 
mechanisms. (SDF) 


11617 Slow 7-meson elastic scattering on nuclei. Bunatian, 
G.G.; Pol, Yu.S. (Joint Inst. for Nuclear Research, Dubna, USSR). 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 474(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Employing an effective quasipotential, differential cross sec- 
tions have been calculated for the interaction of m* and m with 
“He. (SDF) 
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11618 Threshold roduction of pions. Koch, J.H. 


op 
(Massachusetts Inst. of Tech., Cambridge). A/P (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 591-600( 1976). 
From International topical conference on meson-nuclear 
aes Pittsburgh, Pennsylvania, United States of America (USA) 
( § 


= 1976) 
e CONF-760561—. 

A theoretical description of threshold photoproduction of 
pions on light nuclei is presented. (SDF) 


11619 Near threshold 7° photoproduction from the deuteron. 
Koch, J.H. (Massachusetts Inst. of Tech., Cambridge); Woloshyn, 
R.M. AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 610-611(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Total and differential d(y,7°)d cross sections are calculated 
for photon energies 0 to 5S MeV above threshold. 


11620 Radiative pion capture in *He. Gibbs, W.R.; Gibson, 
B.F.; Stephenson, G.J. Jr. (Los Alamos Scientific Lab., NM). A/P 
(Am. Inst. Phys.) Conf. Proc.; No. 33, 622-623(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The rate for radiative pion capture from a Is atomic orbital 
in the 7~*He yields y*H analog transition has been calculated. The 
nuclear model result utilizing the impulse approximation agrees es- 
sentially with the particle model result. Combining this rate with 
our estimate of the w~*He yields 7H rate, a Panofsky ratio P, < 
2.5 is obtained. 


11621 Low energy pion scattering from nuclei. Eisenstein, R.A. 
(Carnegie-Mellon Univ., Pittsburgh). AJP (Am. Inst. Phys.) Conf. 
Proc.; No. 33, 55-64( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A review of the current experimental situation in low energy 
am elastic scattering is given. Emphasis is placed on the very large 
discrepancies between the data and the predictions of optical 
model theories which work well at energies near the (3,3) 
resonance. Guidance as to the type and size of corrections to the 
multiple scattering series for the low energy domain is sought from 
an examination of theories pertaining to pionic atoms. An ex- 
amination is made of several recent attempts to improve the 
theoretical situation. Predictions for forthcoming low energy in- 
elastic scattering experiments are reviewed briefly. 


11622 Model calculations for radiative pion proton scattering. 
Ho-Kim, Q. (Univ. of Laval, Quebec); Lavine, J.P. AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 68-70( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Calculations have been made of 7/sup +-/p bremsstrahlung 
cross sections at an incident pion laboratory kinetic energy of 298 
MeV and at backward photon angles. Our formalism incorporates 
off-the-energy-shell mp scattering amplitudes and on-the-mass-shell 
electromagnetic vertices. Theoretical cross sections are compared 
with recent experimental data. 


11623 Elastic scattering of pion by ‘He and '*C. Chen, T.W.; 
Hoock, D.W. (New Mexico State Univ., Las Cruces). A/P (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 88-89( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Results are presented of calculations of aw-*He and 7-'*C 
elastic scattering at 180 MeV using the single backscattering ap- 
proximation method. aN scattering amplitudes are determined 
using both the sudden approximation and the fixed scatterer ap- 
proximation. (SDF) 


11624 Crossed pion absorption contribution to the 7-d scatter- 
ing length. Mizutani, T.; Mukhopadhyay, N.C. (Schweizerisches 
Inst. fuer Nuklearforschung, Villigen). AJP (Am. Inst. Phys.) Conf. 
Proc.; No. 33, 172-174( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 
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a-D scattering at threshold is discussed by considering the 
possible effect of crossing on the scattering length via pion absorp- 
tion in the intermediate state. (SDF ) 


11625 Higher order pion—nucleus optical potential and the ef- 
fective A—nucleus tial in the (3,3) resonance . Hirata, 
M. (Brown Univ., Providence, RI); Lenz, F.; Yazaki, K. AIP (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 180-181(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The inelastic excitation to low lying states of the target 
nucleus is taken into account in the higher order pion-nucleus op- 
tical potential. It is possible that this contribution can be replaced 
by one from a one-body potential. (SDF) 


11626 Are pionic exchange-current contributions to p + p 
yields 7H + e* + v/sub e/ well determined. Picker, H.S. (Trinity 
Coll., Hartford). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 196- 
197( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

In connection with the puzzle of the missing solar neutrinos, 
it is important to know whether current theoretical estimates of 
the rate of the unmeasurably slow proton-proton reaction, p + p 
yields 7H + e* + v/sub e/, are reliable to within 10 percent, as as- 
sumed in construction of solar models. It is found that a unitary 
transform of range | fm applied to typical phenomenological 'S, p- 
p and *D, deuteron radial functions can increase the S-D non-Born 
pionic exchange-current term, which dominates the interaction- 
current correction to the impulse approximation, by a factor of 
five. The resulting rate is 40 percent higher than the presently ac- 
cepted value. 


11627 Effect of anti-symmetrization on back-angle p-d scatter- 
ing. Kisslinger, L.S.; Wu, C.S. (Carnegie-Mellon Univ., Pittsburgh). 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 198-201( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The effect of anti-symmetrized p-p amplitude on the p-d 
scattering was examined and it was found that the back angle scat- 
tering must be treated more carefully than was done in the con- 
ventional approach. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 11554, 11600, 11684 


11628 (AD-A—023521) Pi meson scattering. Final report. 
Preedom, B.M. (South Carolina Univ., Columbia (USA). Dept. of 
Physics). 31 Mar 1976. Contract N00014-72-A-0455-0002. 54p. 
NTIS $4.50. 

Sponsored in part by National Science Foundation, 
Washington, D.C. 

The research program described here has as its goal the in- 
vestigation of pion—nucleus reactions at low energies in order to 
study the pion—nucleus reaction mechanism and to study nuclear 
properties which are particularly enhanced by the pion projectile. 
Low incident energies have been chosen in order to decrease the 
influence of the very strong P33 resonance, and thereby increase 
the effective mean-free path of the pion in nuclear matter and 
allow the data to be analyzed with perturbation techniques. The 
present program involves four major categories of pion reactions: 
pion absorption on the deuteron w* + dyieldsp + p at energies 
below 100 MeV pion elastic scattering at energies below 60 MeV; 
pion inelastic scattering at energies below 60 MeV; and pion dou- 
ble charge exchange. (GRA) 


11629 ‘He(p,d)*He reaction at E/sub p/ = 770 MeV. Couvert, 
P. (CEN de Saclay, France). AJP (Am. Inst. Phys.) Conf. Proc.; 
No. 33, 310-315(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The experimental angular distribution for the reaction 
*He(p,d)*He at 770 MeV is compared with DWBA calculations 
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considering the process as a single one-nucleon transfer and then 
as an N* transfer. (SDF) 


11630 Cross-section for the double mr 4 

a* + ‘He yields 7 + 4p at pion of 98, 135, 145, and 156 
MeV. Falomkin, I.V.; Lyashenko, V.I.; Pontecorvo, G.B. (Joint 
Inst. for Nuclear Research, Dubna, USSR). A/P (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 326-327( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Cross sections for the double charge exchange of positive 
pions on ‘He at various energies are presented. For measurements 
a high-pressure helium streamer chamber has been used. The ex- 
perimental results are compared with theoretical model calcula- 
tions based on pair correlations or meson exchange currents. 


11631 Pion double charge-exchange on ‘He. Hess, A.T.; Gibbs, 
W.R.; Gibson, B.F.; Stephenson, G.J. Jr. (Los Alamos Scientific 
Lab., NM). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 328- 
329( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The reaction *He(a +-,7 -+)4(p or n) has been examined 
by considering two single m-N charge-exchange processes with in- 
termediate off-shell propagation. Separable a-nucleon t-matrices 
having off-shell form factors were used along with fully antisym- 
metrized wave functions. Both angular distributions and total cross 
sections were calculated and compared to the existing data. 


11632 Compilation of pion absorption data. Doss, K.G.R. 
(Carnegie-Mellon Univ., Pittsburgh); Dytman, S.A.; Silbar, R.R. 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 344-345( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Published data on the absorption of w* and a by nuclei at 
energies 20 to 300 MeV have been collected. The absorption cross 
section per nucleon is determined in a simple model and the 


reaction 


results are compared with the m*d yields pp total cross section and 
with available theory. 


11633 Pion induced reactions on light nuclei. Binon, F.G. A/P 
(Am. Inst. Phys.) Conf. Proc.; No. 33, 348-364( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A comparison is made of experimental results of pion scat- 
poe | on ‘He in the approximate energy range 20 to 280 MeV. 
Available data and a phase shift analysis are presented. (SDF) 


11634 Photoproduction of pions in light nuclei. Tzara, C. 
(CEN, — France). A/P (Am. Inst. Phys.) Conf. Proc.; No. 33, 
566-580( 1976) 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Current research in photoproduction of low energy charged 
and neutral pions on light nuclei is summarized. (SDF) 


11635 Threshold photoproduction of 7* mesons in deuterium. 
Booth, E.C. (Boston Univ.); Chasan, B.; Bernstein, A.; Bosted, P. 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 608-609( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The excitation function for the threshold production of a* 
using a bremsstrahlung beam on deuterium is presented. (SDF) 


11636 Measurement of the 7* and 7 total cross sections on 
hydrogen and deuterium for pion from 50 to 300 MeV. 
Pedroni, E. (Eidgenoessische Technische Hochschule, Zurich); 
Gabathuler, K.; Arvieux, J. AJP (Am. Inst. Phys.) Conf. Proc.; No. 
33, 25-33( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A precision measurement of the a/sup +-/ total cross sec- 
tions on hydrogen and deuterium by the classical transmission 
method is described. The experimental arrangement and analysis 
procedures are explained and preliminary results presented. 
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11637 Pion—proton scattering below 100 MeV. Bertin, P.; 
Coupat, B.; Duclos, J. (CEN, Saclay, France). AIP (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 34-35( 1976). 

From International topical conference on meson-nuclear 
papi, Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Using the low-energy pion channel of the Saclay Linac, a 
systematic measurement has been made of the differential cross 
section of w* and a elastic scattering on hydrogen, from 20.8 to 
95.9 MeV, in the angular range 60°— 145° (cm). 


11638 Energy and angular dependence in pion—proton 
bremsstrahlung. Sober, D.I.; Ballagh, H.C.; Glodis, P.F.; Haddock, 
R.P.; Leung, K.C.; Nefkens, B.M.K.; Smith, D.E.A. (Univ. of 
California, Los Angeles). AJP (Am. Inst. Phys.) Conf. Proc.; No. 
33, 65-67( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

New measurements of z/sup +-/p yields m/sup +-/py at 
three incident beam energies and for a wide range of photon an- 
gles are presented and discussed. 


11639 TRIUMF 7° spectrometer and the Panofsky ratio in 
hydrogen and deuterium. Salomon, M.; Berghofer, D.; Hasinoff, 
M.D. (Univ. of British Columbia, Vancouver). A/P (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 632-633( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The performance and preliminary results obtained with two 
large Nal crystals operated in singles and coincidence are 
presented. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


REFER ALSO TO CITATION(S) 11599 


11640 Pion-condensation and short-range correlation in nuclei. 
Weng, W.T. (Univ. of Arizona, Tucson); Kuo, T.T.S.; Brown, G.E. 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 187-189(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Matrix elements between T = 1,0~ states of '*O are calcu- 
lated using (1) full OPEP and two-body wave functions, (2) OPEP 
without delta term and uncorrelated wave functions, and (3) full 
OPEP and correlated two-body wave functions. Results rule out 
the possibility of pion condensation at normal nuclear matter den- 
sity. (SDF) 


RADIOACTIVE DECAY 


11641 (CONF-7509135—P1, pp 195-207) Regular and irregu- 
lar alpha-decay of '*O. Apagyi, B. (Tech. Univ., Budapest); Fai, G.; 
Nemeth, J. 1976. 

From International symposium on nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

The importance of some nuclear physics effects due to pari- 
ty violation of the weak interaction is noted. 10 references. (BJG) 


ENERGY LEVELS AND TRANSITIONS 


11642 (CONF-7509135—P1, pp 209-223) How rotational are 
the ‘‘rotational bands’’ in light nuclei. Bouten, M.; Bouten, M.C. 
(CEN/SCK, Mol, Belgium). 1976. 

From International symposium on nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

In order to gain information on the rotational character of 
the ground state bands in light nuclei, an analysis is made of 
theoretical wave functions which give a good description of the 
known experimental data. Projected Hartree-Fock functions for A 
= 4n nuclei are used. 4 references, 5 figures. (BJG) 
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11643 (CONF-7509135—P2, pp 349-363) Application of the 
generator coordinate method to light nuclei in the model space of 


the 1dd2s shell. Mankoc-Borstnik, N.; Mihailovic, M.V.; Rosina, M. 


(Univ., Ljubljana, Yugoslavia). 1976. 

From International symposium on_ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

The generator-coordinate method is applied to the low-lying 
states of nuclei with valence nucleons in the |d-2s shell. The pur- 
pose is to test the application of the method by comparing the 
results with calculations obtained with the method of complete 
diagonalization, and to interpret the nature of some of the excited 
states. Numerical calculations are presented for 7°Ne, ?'Ne, and 
'6Q. 4 figures. (SDF) 


11644 Hypernuclear spectroscopy and strangeness analog 
states. Van Giai, N. (Institut de Physique Nucleaire, Orsay, 
France). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 507- 
520( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The 0+ states of hypernuclei in the vicinity of closed shell 
nuclei are studied in the framework of a selfconsistent particle- 
hole model. The symmetry breaking due to the difference between 
the interactions V/sup NN/ and V/sup AN/ still allows for the per- 
sistence of some collectiveness. These semi-collective states will 
not be strongly seen because of their structure. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 11618, 11621, 11623, 11675 


11645 (CONF-7509135—P2, pp 135-159) Enhancement of 
multi-step processes compared to simple stripping or pick-up for the 
case of high momentum transfer. Duhm, H.H. (CEN, Saclay, 
France). 1976. 

From International symposium on_ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Analyses of the reactions "C(p,d)'"'C and *Li(p,m*)’Li at 
700 and 600 MeV respectively are presented using a distorted 
wave coupled channel formalism and optical potentials. The calcu- 
lations show that higher order scattering processes are important 
for high energy transfer reactions. 7 figures, | table. (SDF) 


11646 (CONF-7509135—P2, pp 249-257) Existence of a 4* 
giant dipole resonance in '*O supported by a continuum shell model 
calculation. Barz, H.W. (Zentralinstitut fuer Kernforschung Rossen- 
dorf, Ger.); Rotter, I.; Hoehn, J. 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Using a continuum shell model, the cross section for the 
N(p,y)O reaction is calculated. A study of the resonance struc- 
ture beyond the |~ giant dipole resonance (GDR) indicates a con- 
nection with a GDR of the 3~ state of "O. 2 figures. (SDF) 


11647 Interpretation of pion—nucleus total cross sections in the 
region of the wn (3,3) resonance. Dover, C.B. (Brookhaven Na- 
tional Lab., Upton, NY). AIP (Am. Inst. Phys.) Conf. Proc.; No. 
33, 249-259( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Some aspects of the problem of the interaction of a probe 
with a nucleus are considered in the energy region where the ele- 
mentary probe-nucleon interaction resonates. The case of pion- 
nucleus scattering is treated as an illustration. 


11648 Positive and negative pion production near threshold. Le 
Bornec, Y.; Tatischeff, B.; Bimbot, L.; Brissaud, I.; Holmgren, 
H.D.; Kallne, J.; Reide, F.; Willis, N. (Institut de Physique 
Nucleaire, Orsay, France). A/P (Am. Inst. Phys.) Conf. Proc.; No. 
33, 260-261( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Angular distributions of 7* production induced by 154-MeV 
protons have been measured for several light targets ('"°B, "C, '*N, 
*Mg, **Si, **S, and Ca) at the IPN synchrocyclotron. An addi- 
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tional measurement has been performed at one angle on the 
3Mg(p,7 )?*Si reaction. 


11649 Relativistic PWIA for (p,7*) reactions. Miller, L.D.; 
Weber, H.J. (Univ. of Virginia, Charlottesville). AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 268-269( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The covariant neutron-exchange mechanism is formulated 
for '*C(p,a*)"Cg.s. using relativistic wave functions obtained from 
nuclear models based on the Dirac equation for the (A + 1) 
system. Ambiguities associated with the nonrelativistic reduction of 
the (#7NN) vertex are eliminated. It is found that the (p,7*) results 
are surprisingly sensitive to the choice of pseudoscalar or axial- 
vector (77NN) coupling. 


11650 Improved analysis of Coulomb-nuclear interference ex- 
periment for pions on '*O. Johnson, M.B.; Cooper, M.D. (Los 
Alamos Scientific Lab., NM). A/P (Am. Inst. Phys.) Conf. Proc.; 
No. 33, 276-277( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A new procedure for analyzing Coulomb-nuclear inter- 
ference experiments is tested by applying it to "*O data. Results 
show that (1) the real part of the z-'*O forward nuclear amplitude 
vanishes at T/sub m/ = 178 +- 4 MeV, substantially lower than 
previously reported, and (2) the extracted Bethe phase is in accord 
with a previous prediction. (SDF) 


11651 Strong absorption effects in pion—nucleus total cross 
sections. Friedman, W.A.; McVoy, K.W.; Sedlak, J.E. (Univ. of 
Wisconsin, Madison). A/P (Am. Inst. Phys.) Conf. Proc.; No. 33, 
278-279( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Calculated total cross sections are shown for pion reactions 
on *S, ?7Al, and C. An optical model approach employing an 
eikonal approximation has been used to study absorption effects. 
(SDF) 


11652 Nucleon charge exchange and (7,7N) reactions. Silbar, 
R.R. (Los Alamos Scientific Lab., NM). AIP (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 297-304( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-76056i—. 

Experimental data and theoretical estimates of (a,aN) cross 
sections are discussed. It is found that the 2 to 7 ratios in ex- 
periments where the residual A-1 nucleus is observed are strongly 
dependent on the probabilities for charge exchange of the recoil 
nucleon. These ratios are sometimes dramatically influenced by 
nuclear structure effects. 


11653 (7,77) reaction on light nuclei. Karol, P.J. (Carnegie- 
Mellon Univ., Pittsburgh). AJP (Am. Inst. Phys.) Conf. Proc.; No. 
33, 305-306( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A brief survey of experimental activation cross sections for 
knockout reactions by pions, near the (3,3) resonance and by 
protons on light nuclei is presented in conjunction with an ex- 
planatory comparison to recent theoretical calculations. 


11654 Pion charge exchange at rest. Hasinoff, M.D. (Univ. of 
British Columbia, Vancouver); Salomon, M.; Reitan, A. AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 316-317(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A description is presented of charge-exchange absorption of 
stopped negative pions by complex nuclei, and some branching 
ratios for this reaction are estimated. 


11655 Nuclear correlations in the '“C(7*,7°)'""N reaction. Oset, 
E. (State Univ. of New York, Stony Brook). A/P (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 318-319( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 
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See CONF-760561—. 

Pauli and short range correlations are studied and shown to 
be important in the "C(2*,m°)"N reaction near the resonance, 
helping to reduce appreciably the discrepancies between the ex- 
periment and previous theoretical results. 


11656 Elastic charge exchange of a pion on C near the (3,3) 
resonance region. Furui, S. (Tokyo Univ.). AJP (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 320-321(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 — 976). 

CONF-760561—. 

The elastic charge exchange reaction "C(m*,°)"N is stu- 
died near the (3,3) resonance in an eikonal model. Discrepancies 
with experiment are briefly discussed. (SDF) 


11657 Pion charge exchange in the (3,3) resonance region. 
Auerbach, N. (Tel-Aviv Univ., Israel); Warszawski, J. AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 322-323( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The “C(2*,2°)"N reaction in the resonance region is stu- 
died using first order pion-nucleus optical potentials. In addition, 
model calculations of two-step processes are presented. 


11658 Pion-carbon 12 wavefunctions and inelastic scattering. 
Gibbs, W.R.; Hess, A.T.; Stephenson, G.J. Jr. (Los Alamos Scien- 
tific Lab., NM). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 324- 
325( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The optical model wave functions have been examined for a 
Kisslinger potential with free and fit parameters. The fit parame- 
ters produce much smoother wave functions and predict inelastic 
scattering to the first 2* state an order of magnitude smaller than 
the free parameters. 


11659 Strangeness exchange reaction on nuclei. Bouyssy, A. 
(Max-Planck-Institut fuer Kernphysik, Heidelberg). A/P (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 538-539( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Strangeness exchange reactions like (K~,w~) are studied in 
the framework of the D.W.1.A. Formation cross sections are com- 

red with recent data and estimate of the lambda spin-orbit term 
is given. '*O is used as an example. 


11660 Application of forward dispersion relation to kaon '*C 
. Arai, K.; Endo, I.; Kikugawa, M. (Hiroshima Univ.). 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 548-549( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Forward dispersion relations are applied for K—'C scatter- 
ing at 1.68, 2.01 and 2.26 GeV/c. (SDF) 


11661 Photoproduction of negative pions and the ground state 
wave function of '*C. Srinivasa Rao, K. (Matscience, Madras, 
India). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 601-603( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The energy dependence of the total cross section for the 
"C(y,7~)"=N reaction has been studied taking into account the 
presence of two-particle-two-hole (2P-2h) correlations in the 
ground state wave function, in the impulse approximation. The 
results are in good agreement with the experimental data in the 
first pion-nucleon resonance region. 


11662 a photoproduction in ‘°C. Nagi, A.; Uberall, H. 
(Catholic Univ. of America, Washington, DC). AIP (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 612-613( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 


Charged pion photoproduction on nuclei is calculated tak- 
ing into account the complete transition operator, Coulomb and 
nuclear distortion of the partial pion waves, and initial nuclear mo- 
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tion in the impulse roximation. The calculated yield of the 
reaction "C(y,m~)'*N(G.S.) is compared with MIT data of Bern- 
stein et al., and earlier data of Epaneshnikov et al. 


11663 PWIA analysis of charged pion photoproduction from 
"°C. Baba, K. (Hiroshima Univ.); Endo, |.; Fujisaki, M.; Kadota, S.; 
Sumi, Y.; Fujii, H.; Murata, Y.; Noguchi, S.; Murakami, A. A/P 
(Am. Inst. Phys.) Conf. Proc.; No. 33, 614-615(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A series of experiments on pion photoproduction from '*C 
has been performed in the energy range 300 to 850 MeV. Results 
are compared with PWIA calculations. (SDF) 


11664 Excitation of the carbon-14 ground state by the charged 
pion uction at threshold in 14. Figureau, A. 
(Univ., Lyon); Makhopadhyay, N.C. A/P (Am. Inst. Phys.) Conf. 
Proc.; No. 33, 616-619( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A brief discussion is given of a calculation of charged pion 
photoproduction at threshold in '‘N. for the purpose of examining 
the sensitivity to the nuclear and pionic wave functions in the im- 
pulse approximation. (SDF) 


11665 Charged pion photoproduction on "C near the 3 3 
resonance . Furui, S. (Tokyo Univ.). AIP (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 620-621( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The differential cross section for m photoproduction on 
carbon 12 at 319 MeV/c to 569 MeV/c is calculated. (SDF) 


11666 Improved 7-'*C optical potential at 50 MeV. Thies, M. 
(State Univ. of New York, Stony Brook). A/P (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 71-73( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The order-of-magnitude discrepancy between experiment 
and a Kisslinger potential calculation of -'*C elastic scattering at 
50 MeV disappears if kinematical corrections and higher order ef- 
fects (Pauli- and short-range correlations, absorption) are taken 
into account. 


11667 Isobar propagation in the nuclear medium. Moniz, E.J. 
(Los Alamos Scientific Lab., NM). AIP (Am. Inst. Phys.) Conf. 
Proc.; No. 33, 105-118( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

It is argued that introduction of the isobar degree of 
freedom in describing pion-nucleus interactions provides a con- 
venient, unified framework within which to discuss both many- 
body corrections to the standard multiple scattering approach and 
the properties of the A( 1232) in nuclear matter. Important aspects 
of isobar-nucleus dynamics, namely, isobar-hole interactions and A 
self-energy modifications, are discussed in the context of pion 
elastic scattering and incoherent pion production. 


11668 Study of the doorway isobar model for pions. Kisslinger, 
L.S.; Saharia, A. (Carnegie-Mellon Univ., Pittsburgh). A/P (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 184-185(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

An analysis is presented of a-"*C elastic scattering from 50 
MeV over the resonance region using the doorway isobar model. 
(SDF) 


11669 Current theories of pion production and absorption. 
Noble, J.V. (Univ. of Virginia, Charlottesville). AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 221-236( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

This paper reviews recent calculations of (7*,p) and (p,a*) 
reaction cross sections leading to low-lying states of light nuclei. 
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The experimental evidence for or against various models is 
discussed, and it is concluded that the bulk of the differential cross 
section may be described as ‘’pionic stripping’’. The outlook for 
nuclear spectroscopy at large momentum transfer, by means of 
these reactions, is reviewed. 


11670 Pion excitation of nuclear collective modes and high spin 
states. Walker, G.E. (Indiana Univ., Bloomington). A/P (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 674-683( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Despite the formidable challenge of understanding the pion- 
nucleus reaction mechanism, the pion may be a useful probe for 
studying particular nuclear collective modes and high spin states. 
This should be especially true if pion reaction data obtained in the 
energy region below 100 MeV as well as near the (3,3) resonance 
is compared with data obtained from, for example, electron and 
proton-nucleus reactions. We present results based on the distorted 
wave impulse approximation (DWIA) for pion-nucleus inelastic 
scattering from '*O and simple charge exchange on “Ca. States not 
prominently excited by other probes are predicted to be observa- 
ble. In particular J/sup 7/ = 3~ and 4°,T = O states appear 
prominently at large momentum transfer in inelastic scattering. 
The location and prominence of 2+,T = 0 states in the nuclear 
response function should be helpful in studying the degree of col- 
lectivity of quadrupole strength in nuclei. Deformation parameters 
can be deduced from macroscopic theories of inelastic scattering 
and compared with the results of other probes. The single charge 
exchange results should be useful in studying the location and 
degree of collectivity of the T/sub greater than/ states arising from 
the splitting of the giant dipole resonance in T not equal to 0 
nuclei. The results presented depend primarily on angular momen- 
tum selection rules, the properties of bessel functions and the spin 
and isospin dependence of the microscopic pion-nucleon interac- 
tion and so should remain qualitatively valid. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 11676 


11671 (AD-A—023826) Mean lives of some astrophysically 
important excited levels in carbon, nitrogen, and oxygen. Chang, 
M.; Bickel, W.S. (Arizona Univ., Tucson (USA). Dept. of 
Physics). Jan 1976. Contract N00014-75-C-0499. 25p. NTIS 
$3.50. 

A number of astrophysically important mean lives of levels 
in carbon, nitrogen, and oxygen have been measured with the 
beam—foil technique. We report new values and comparison with 
earlier theoretical and experimental values. Direct references to as- 
trophysical applications are listed. (auth) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 11554, 11634, 11652, 11653 


11672 (AD-A—022196) Integral measurements to test neutron 
scattering and gamma-ray production cross sections for Be, C, N, 
H,O, and Fe. Final report, Aug 1971—May 1975. Harris, L. Jr.; 
Young, J.C.; Bryan, D.E.; Lurie, N.A.; Steinman, D.K. (Intelcom 
Rad Tech, San Diego, Calif. (USA)). 2 Jun 1975. Contract 
DNAO001-72-C-0020. 304p. (INTEL-RT—8013-006). NTIS $9.75. 

Incident-neutron-energy-dependent measurements of scat- 
tered neutrons and secondary gamma rays for small samples of Be, 
C, N, H?O, and Fe have been performed at four scattering angles 
(30, 55, 90 and 125 degrees). The Fo ge aractenemaggen = source, 
time-of-flight (TOF) method, and NE-213 detector with pulse- 
shape discrimination, three-parameter data acquisition with an on- 
line computer and spectrum unfolding were used to measure in- 
cident-neutron-energy-dependent count rates and energy spectra of 
scattered neutrons and secondary gamma rays for incident neutron 
energies from 2 to 20 MeV. The measurements provide high sen- 
sitivity tests for integral and differential neutron scattering and 
gamma-ray production cross sections when compared with ap- 
propriate transport calculations. Differences between measure- 
ments and calculations should be interpretable in terms of specific 
cross-section deficiencies at well-defined incident-neutron energies 
from 2 to 20 MeV. The source spectrum of neutrons incident on 
the —_ was measured by TOF using the NE-213 detector. 
(auth) 
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11673 (CONF-7509135—P2, pp 177-186) Quasi-elastic scat- 
tering of 670 MeV protons on deuteron clusters in “Li and ’Li 
nuclei. Ero, J. (Central Research Inst. for Physics, Budapest). 
1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

The quasi-elastic scattering of 670 MeV protons on *Li was 
investigated in order to obtain information about the cluster struc- 
ture of the *Li nucleus. Preliminary results were also obtained for 
the 7Li(p,pd)*He reaction. 4 figures. (SDF) 


11674 (CONF-7509135—P2, pp 281-288) Search for collec- 
tive E2 strength above the giant dipole resonance of '*C by radiative 
capture of protons. Noe, J. (State Univ. of New York, Stony 
Brook ); Paul, P.; Snover, K.; Suffert, M.; Warburton, E.K. 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

In order to locate a possible E 2 giant resonance in "C we 
have measured angular distributions of the ''B(p,yo)'*C reaction in 
1 MeV steps for 21 MeV less than or equal to E/sub p/ equal to or 
less than 29 MeV (35.23 MeV less than or equal to E/sub x/ less 
than or equal to 42.50 MeV) using the proton beam of the 3-stage 
BNL tandem accelerator and detecting the high-energy y-rays in a 
10’ x 10’’ Nal spectrometer. The total cross section decreases 
smoothly with increasing proton energy. None of the coefficients 
of the angular distribution fit show a resonance-like behavior. 
Combining our data with previous data below E/sub p/ = 21 MeV 
we conclude that the giant quadrupole resonance in '*C, as seen by 
(Pp.yo), either lies at E/sub x/ greater than 42 MeV or is spread 
over a very large energy interval. 3 figures. 


11675 (CONF-7509135—P2, pp 1A-26A) Giant multipole 
resonances studied with the (p,y) reaction. Hanna, S.S. (Stanford 
Univ., CA). 1976. 

From International symposium on_ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Polarized proton capture is applied to the study of the giant 
multipole resonances. The new information on the El resonance 
and information that can be obtained on the E2 strength with the 
(p (pol), y) reaction are stressed. Emphasis is on the resonances in 
'6Q. 26 figures, | table, 45 references. (SDF) 


11676 (LA—6257) Double-differential beryllium neutron cross 
sections at incident neutron energies of 5.9, 10.1, and 14.2 MeV. 
Drake, D.M.; Auchampaugh, G.F.; Arthur, E.D.; Ragan, C.E.; 
Young, P.G. (Los Alamos Scientific Lab., N.Mex. (USA)). Aug 
1976. Contract W-7405-Eng-36. 13p. Dep. NTIS $3.50. 

Beryllium neutron-production cross sections were measured 
using the time-of-flight technique at incident neutron energies of 
5.9, 10.1, and 14.2 MeV, and at laboratory angles of 25, 27.5, 30, 
35, 45, 60, 80, 100, 110, 125, and 145°. The differential elastic 
and inelastic cross sections are presented. Inelastic is defined here 
as those reactions that proceed through the states at 1.69-, 2.43-, 
2.8-, and 3.06-MeV excitation energy in *Be. Comparison of emis- 
sion energy spectra with calculations using the ENDF/B-IV berylli- 
um cross sections shows that the ENDF/B cross sections strongly 
overemphasize the low lying states in *Be. 


11677 Angular distribution of the reaction '*O(7*,p)"*O at 66 
MeV. Bachelier, D.; Boyard, J.L.; Hennino, T.; Jourdain, J.C.; 
Radvanyi, P.; Roy-Stephan, M. (Institut de Physique Nucleaire, 
Orsay, France). AJP (Am. Inst. Phys.) Conf. Proc.; No. 33, 262- 
263( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Angular distributions of '"O(7*,p)"O have been obtained 
for the two hole states of O: the (p */,)~' state at 6.18 MeV and 
the (p '/.)~' ground state. The ratio of the two differential cross 
sections is larger than 8 at all angles. A comparison is made with 
preliminary calculations of G. A. Miller. A measurement has also 
been performed at two angles on the reaction "O(a ,p)*C. 


11678 Low —_ oe production by 400 to 500 MeV 
protons. Bryman, D.; r, G.; Mason, G.R.; Mathie, E.; Olin, A.; 
Robertson, L.P.; Vincent, J.S. (Univ. of Victoria, Toronto). A/P 
(Am. Inst. Phys.) Conf. Proc.; No. 33, 264-265( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 
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Using TRIUMF proton beams of 400- to 500-MeV bom- 
barding carbon and copper targets we have measured positive pion 
production cross sections for pion energies 20 to 100 MeV and 
pion angles 60 to 150°. The pions were stopped in a range 
telescope in which time-of-flight, energy loss, and the detection of 
the pion decay were used for particle ientification. 


11679 (7r~,2n)-reaction on light nuclei. Bassalleck, B.; Engel- 
hardt, D.; Klotz, W.; Lewis, C.W.; Takeutchi, F.; Ullrich, H.; Furic, 
M. (CERN, Geneva). AJP (Am. Inst. Phys.) Conf. Proc.; No. 33, 
272-273( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

(a ,2n) reactions on *Li, '°B, '*C, '‘N, and "*O indicate the 
existence of selection rules with respect to isospin and orbital an- 
gular momentum of the absorbing nucleon pair. (SDF) 


11680 Pion production on ‘Li via the reaction °Li(p,d7*)*He at 
E/sub p/ = 800 MeV. Hudomalj-Gabitzsch, J.; Clement, J.; 
Dragoset, W. (Rice Univ., Houston, TX). A/P (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 274-275( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The external proton beam of the Los Alamos Meson Physics 
Facility (LAMPF) was used to study w* and 7 production on 
light elements at 800-MeV incident proton energy. Although the 
‘Li nucleus is not the simplest nucleus to test various reaction 
mechanisms for pion production, the fact that it can be well 
represented by a two-body system such as d-‘He, makes it possible 
to apply a similar general approach for study of three-body nuclear 
reactions as in the case of pion production on hydrogen and deu- 
terium. 


11681 Negative pion absorption at rest leading to ''Be bound 
states. Coupat, B. (Univ., Clermont, France); Isabelle, D.B.; Bertin, 
P.Y.; Gerard, A.; Miller, J.; Morgenstern, J.; Picard, J.; Saghai, B.; 
Vernin, P. AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 332- 
333(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The capture rate probabilities for negative pion at rest were 
measured for the 'C(2,p)''Be/sub Bound/ and EC (ar.np)"'Be/sub 
Bound/ by an activation technique. 


11682 New data on the (K~,7~) reaction. Kilian, K. (Max- 
Planck-Institut fuer Kernphysik, Heidelberg). AJP (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 497-506( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 


Population of hypernuclear states has been observed in 
recoilless A production via the strangeness exchange reaction (K~, 
m) on *Be, *C, "*O, *S and “Ca. Spectra with pronounced peaks 
and nearly no background have been obtained. New information 
about the A-nucleus interaction can be extracted. 


11683 Angular distribution for the (K~,7~) reaction on '*C and 
27Al. Bonazzola, G.C.; Bressani, T.; Chiavassa, E.; Dellacasa, G.; 
Gallio, M.; Musso, A.; Rinaudo, G. (Univ., Turin). A/P (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 536-537( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Data on the (K~,7~) reaction on 77Al and "C-are re- 
analyzed to yield relative angular distributions. Interpretations are 
given for spectra of the *7Al and "*C hypernuclei. (SDF) 


11684 Radiative pion capture in nuclei. Truoel, P. (Univ., Zu- 
rich). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 581-590( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 a 976). 

CONF-760561—. 

Measurements of (m~,y) radiative capture reactions are re- 
ported. Specifically, studies have been performed on (1) a search 
for bound and unbound states in *H(a~,y)*n, (2) investigation of 
giant magnetic dipole states in the Ip shell nuclei *He, ‘He, *Li, 
and "B, and (3) isobaric analogs of giant spin isospin states in '*O 
and structure of '*N. (SDF) 
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11685 Spin-flip transition strength of '*C(-y,7*)"*B. Shoda, K.; 
Ohashi, H.; Nakahara, K. (Tohoku Univ., Sendai). A/P (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 604-605( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(2 7a 976). 

CONF-760561—. 

Energy distributions of 7* emitted from 'C(e,e’m*)'*B reac- 
tion have been measured at theta = 30°, 60°, 90° with the electron 
beam of E/sub e/ = 195 MeV. The result is used to deduce the 
spin-flip transition strength between the ground state of "C and 
the residual states of '*B. Such obtained strength is compared with 
pene ed and is found in agreement with the generalized Helm 
model. 


11686 "C(y,7-)"N reaction near threshold. Bernstein, A.M. 
(Massachusetts Inst. of Tech., Cambridge); Paras, N.; Turchinetz, 
W.; Chasan, B.; Booth, E.C. AJP (Am. Inst. Phys.) Conf. Proc.; No. 
33, 606-607( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A study of the total cross section for the "C(-y,7~)'*N reac- 
tion has been undertaken by observing the 16.3 MeV end point 11 
msec * radioactivity of '*N. Since there is only one particle stable 
bound state in "N, this technique measures the cross section to 
that one state only. 


11687 SIN-pairspectrometer and radiative pion capture in “°C. 
Alder, J.C. (Univ., Lausanne, Switzerland); Gabioud, B.; Hoop, F. 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 624-625(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A 180° pair spectrometer for detection of medium energy 
photons in a variety of pion and muon induced reaction processes 
is described. Experimental results are shown for pion capture in 
"C. (SDF) 


11688 Investigation of Ip-shell nuclei, “Li, "Li, and *Be with 
radiative pion capture. Alder, J.C. (Univ., Lausanne, Switzerland), 
Gabioud, B.; Joseph, C. A/P (Am. Inst. Phys.) Conf. Proc.; No. 33, 
626-627( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Photon spectra are shown for radiative m~ capture on “Li, 
"Li, and *Be targets. General features are discussed. (SDF) 


11689 Radiative pion capture in oxygen-isotopes. Alder, J.C. 
(Univ., Lausanne, Switzerland); Gabioud, B.; Joseph, C. A/P (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 628-629( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Spectra from radiative pion capture in '*O and "40 are illus- 
trated. Preliminary analysis indicates that the total radiative cap- 
ture rate for '*O is approximately 30 percent lower than that for 
*6O. (SDF) 


11690 Search for 2y emission in 7 capture: a progress report. 
Deutsch, J.; Favart, D.; Lipnik, P.; Macq, P.; Prieels, R. (Univ., 
Louvain, Belgium). A/P (Am. Inst. Phys.) Conf. Proc.; No. 33, 
630-63 1( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

It has been pointed out that annihilation reaction of a vir- 
tual pion in nuclei 7 + 2* yields 2y could lead to observable 
rates of 2y emission in 7-capture. Subsequent work has shown that 
second order radiative effects in the ‘’normal’’ ly radiative m-cap- 
ture could also lead to emission of two photons. However, this 
contribution was found to be negligible in light elements. In an at- 
tempt to measure the 2y/ly branching ratio R in pion capiure, an 
experiment was started at the CERN Synchrocyclotron. Progress 
made so far allows us to present an upper limit on this ratio as 
measured in "*C. 

11691 Pion—nucleus total cross-section data from LAMPF and 


BNL. Cooper, M.D. (Los Alamos Scientific Lab., NM). AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 237-248(1976). 
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From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

New measurements of pion-nucleus total cross sections have 
been made at LAMPF and BNL. The results from LAMPF include 
measurement of the difference of the rms neutron and proton radii 
of “Ca to be 0.08 +- 0.02 and that of '*O to be 0.19 +- 0.02. The 
BNL measurements provide a new phenomenology on the 
downshift and spreading of the (3-3) resonance in nuclei from the 
first data on heavy nuclei. A new technique for handling the Cou- 
lomb effects in total cross-section measurements is discussed. 


11692 Quasi-free formation of and supersymmetry in light 
hypernuclei. Gal, A. (Univ. of Virginia, Charlottesville). AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 694-704( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A recent suggestion, that the hypernuclear excitation spec- 
trum observed in (K~,7~) nuclear reactions in the forward 
direction is dominated by a quasi-free broad hump, is reviewed. 
The removal of this quasi-free peak is essential for identification of 
low energy analog and non-analog special states. The future obser- 
vation of supersymmetric hypernuclear states will yield valuable in- 
formation on the AN interaction. Results are presented for several 
p-shell hypernuclei. 


11693 Cross-section measurements for charged particle fusion 
reactors: the *Li(*He,p) 2a reaction. Gould, C.R. (North Carolina 
State Univ., Raleigh). Nucl. Sci. Eng.; 60: No. 4, 477-481(Aug 
1976). 

Many reactions involving *Li are of interest in studies of the 
performance of charged particle fusion reactor systems. Measure- 
ments of the absolute cross sections are reported for the *Li(#H 
e,p)*Be reaction from 3 to 6 MeV and include the first estimates 
of the absolute magnitude of the three-body continuum cross sec- 
tion *Li(*He,p)2a. The cross sections below | MeV are calculated 
from an s-wave Gamow extrapolation and are used to extract the 
Maxwell-averaged reaction rate for the “Li(*He,p)*Be reaction 
leading to the ground and first excited states of "Be. 


NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 11642, 11643, 11644, 11701 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 11648, 11651, 11652, 11654, 
11699 


11694 (CONF-7509135—P2, pp 317-345) Nuclear size and 
shape information from alpha particle scattering at 100 MeV. 
Rebel, H. (Kernforschungszentrum, Karlsruhe, Ger.). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Results of @ particle studies based on the folding model are 
presented with an analysis of the uncertainty in obtaining nuclear 
shapes and sizes. After a general outline of the model, inelastic 
scattering of 104 MeV a particles on “Fe is described. Next, angu- 
lar correlation data from *Mg(a,a'y) at 104 MeV are compared 
with folding model predictions. The application of a generalized 
collective model to obtain a unified description of level schemes is 
illustrated. The strong octupole 0* to 3~ transition in “Pb is then 
used as a test of a microscopic model. Finally, isoscalar transition 
rates are examined. 3 tables, 10 figures. (SDF) 


11695 Modifications of cascade-evaporation calculation for in- 
terpretation of prompt-gamma type experiments. Zaider, M.,; 
Ashery, D. (Tel-Aviv Univ., Ramat-Aviv, Israel). A/P (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 336-337( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Modifications of the cascade evaporation codes ISOBAR- 
EVA related to the interpretation of prompt-y type experiments 
are presented. The modified calculations are found to be in good 
agreement with experimental results from pion induced reactions. 


ERA VOL. 2, NO. 5 


NUCLEAR PROPERTIES AND REACTIONS, A=20- 
38, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 11697, 11708 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 11554, 11652, 11682, 11683 


11696 (CONF-7509135—P2, pp 291-315) Scattering of alpha 
particles and alpha like states in nuclei. Grotowski, K. (Jagellonian 
Univ., Krakow). 1976. 

From International symposium on_ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Possible a cluster aspects of the scattering of @ particles are 
discussed using evidence obtained from both excitation functions 
and anomalous large angle scattering. Scattering on **Si serves as 
an example. 13 figures, | table. (SDF) 


11697 (CONF-7509135—P2, pp 577-589) Investigation of the 
reaction **Mg(a,y)**Si. Mass, J.W. (Rijksuniversiteit, Utrecht); 
Somorjai, E. 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Results concerning the yield curve, y-decay and strength of 
the resonances in the *Mg(a,y)**Si are given from the first part of 
the investigation in process. Four new resonances were found at 
E/sub a/ = 3357.5 +- 0.8, 3432.5 +- 0.9, 3628.5 +- 0.9 and 3662.5 
+- 2.5 keV. The y-decay of 31 resonances was established, 15 of 
them had not been known yet. The branching ratio of the bound 
level at E/sub x/ = 10.59 MeV was determined. The strength of 30 
resonances was measured and compared to earlier results. 


11698 Measurements of the total neutron cross-section of sil- 
icon and manganese in the energy range 1.8 MeV to 1.8 eV. Adib, 
M.; Abdel-Kawy, A.; Faragalla, S.; Sadek, S.; Salama, M.; Hamou- 
da, I. (Atomic Energy Establishment, Cairo). Atomkernenergie; 27: 
No. 2, 117-119( 1976). 

Total neutron cross-section measurements have been carried 
out for silicon and manganese in the energy range from 1.8 meV 
to 1.8 eV. The measurements were performed using the time-of- 
flight spectrometer installed in front of one of the horizontal chan- 
nels of the ET-RR-| reactor. The measured cross-section in this 
energy range for silicon was found to fluctuate near a constant 
value of sigma/sub t/(2.35 +- 0.08) barn. Crystal structure effects 
were also observed. Calculation of the scattering amplitude for sil- 
icon have been performed using the obtained values of Bragg cut- 
offs. The contribution of the manganese resonance to the total 
neutron cross-section in the thermal region was calculated using 
the multilevel Breit— Wigner formula. 12 refs. 


11699 Gamma rays following the interaction of 70 MeV pions 
with S-D shell nuclei. Zaider, M.; Ashery, D.; Cochavi, S.; Gilad, 
S.; Moinester, M.A.; Shamai, Y.; Yavin, A.l. (Tel-Aviv Univ., 
Israel). AJP (Am. Inst. Phys.) Conf. Proc.; No. 33, 307-309( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The interaction of 70-MeV positive and negative pions with 
s-d shell nuclei was studied with the prompt gamma technique. 
The results are discussed in terms of cascade-evaporation calcula- 
tions. 


11700 Possible evidence for short-range 4-N correlations from 
(7,yX) reactions. Stronach, C.E. (Virginia State Coll., Petersburg); 
Stith, J.H.; Dennis, C.M.; Lieb, B.J., Lankford, W.F.; Funsten, 
H.O.; Kossler, W.J.; Plendl, H.S.; Lind, V.G. AIP (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 330-331( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Studies of prompt y-ray spectra from pion reaction experi- 
ments on *S and *Ca performed with a Ge(Li) detector at the 
SREL synchrocyclotron indicate large cross sections for 
equivalent-alpha-particle removal, and for *He removal with shell 
transfer of the odd neutron. These phenomena are discussed in 
terms of the evidence they provide for existence of short-range 4- 
N correlations. 
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NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, THEORETICAL 


REFER ALSO TO CITATION(S) 11599 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 11644 


11701 (CONF-7509135—P1, pp 225-247) Intrinsic states and 
Saas levels in weakly deformed nuclei. Jaffrin, A. (SPT- 
EN Saclay, France). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

A nuclear model able to describe simultaneously collective 
and non-collective levels is proposed. An aligned scheme method 
is used which retains some of the advantages of Hartree-Fock and 
some of the advantages of the shell model. The discrimination 
between collective and non-collective levels is made by observing 
the existence or the absence of intrinsic states. 8 references, |1 
figures. (BJG) 


11702 (CONF-7509135—P2, pp 121-131) Nuclear structure 
and magnetic moments in the f-p shell. Cameron, J.A. (McMaster 
Univ., Hamilton, Ont.). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

A brief description of magnetic moments and nuclear struc- 
ture properties of f-p shell nuclei is presented, considering nuclei 
from *'Cr to ''"In. Specifically, the focus is on */, levels of odd Zn 
isotopes, 7/, levels is N = 29 nuclei, odd-A positive parity states, 
and vibrational states. 3 tables, 5 figures. (SDF) 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 11648, 11670, 11694, 11699 


11703 Pion induced inclusive reactions. Barnes, P.D. 
(Carnegie-Mellon Univ., Pittsburgh). AJP (Am. Inst. Phys.) Conf. 
Proc.; No. 33, 281-296( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A summary of the type of knowledge obtainable from 7- 
nucleus inclusive studies is given. The intranuclear cascade models 
are illustrated by the p + **Ni reactions at 100 MeV and then by 
extending the analysis to pion reactions. Analysis of gamma and 
proton spectra is discussed. (SDF) 


11704 Quasi-free (7,77N) scattering at the (3,3) resonance. Her- 
scovitz, V.E.; Maris, T.A.J.; Mors, P.M.; Schneider, C. 
(Universidade Federal do Rio Grande do Sul, Porto Alegre, 
Brazil). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 334-335( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The quality of the WKB approximation for (,7p) scatter- 
ing at 200 MeV in the (3,3) resonance region of “Ca is compared 
with a partial wave analysis. Very good agreement is found. (SDF) 


11705 Strange giant resonance in (K~, 7~) reaction. Hoshi, N. 
(Tokyo Univ.); Fujita, T. AJP (Am. Inst. Phys.) Conf. Proc.; No. 
33, 540-541( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The L = | contribution to the strange giant resonance in the 
“Ca(K~,m~) strangeness exchange reaction is discussed. The calcu- 
lations suggest that much information may be obtained on the 
structure of nuclei as well as the properties of hypernuclei. (SDF) 


NUCLEAR PROPERTIES AND REACTIONS, A=39- 
58, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 11709 
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11706 Decay of ““Sc and *“V to levels of “Ti. Jackson, S.V.; 
Henry, E.A.; Meyer, R.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). J. Inorg. Nucl. Chem.; 38: No. 6, 
1099-1101( 1976). 

The decay of 1.83 day “Sc and 16.2 day “V were in- 
vestigated to resolve discrepancies in the literature concerning the 
level properties of **Ti. The decay of “Sc populates levels at (log 
ft in parenthesis) 983.512(-), 2295.618(-), 3333.13 (5.52) and 
3508.48 keV (5.99). The “V populates levels at 983.512(-), 
2295.618 (6.30), 2420.8(-), 3223.92 (6.64), 3239.73 (6.26) and 
3359.5 keV (9.0). 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 11706 


11707 (CONF-7509135—P1, pp 413-425) High spin states in 
the f-p shell. Delaunay, J. (CEN Saclay, France). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

High spin states in “Fe, *Co, "Co, and *Ni are examined. 
16 references, 5 figures. (BJG) 


11708 (CONF-7509135—P1, pp 473-495) Electric quadrupole 
transitions between high spin states in the Ca region. Lieb, K.P. 
(Univ., Cologne). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

A survey is presented on E2 transition strengths between 
high spin states in the neighborhood of “Ca recently measured by 
using "‘in beam"’ y-ray spectroscopy. The selection of this type of 
states reflects the advantages (and shortcomings) of the heavy ion 
fusion-evaporation reactions in which most of the data have been 
collected over the last four years: transitions between the yrast 
levels clearly stand up in the y-ray spectrum; the large recoil 
velocity of v/c approximately 2-4 percent makes it easy to measure 
lifetimes by employing the DSA or recoil distance method; and the 
high alignment leads to large anisotropies of the y-ray angular dis- 
tributions as well as to large linear polarizations and thus provides 
for a possibility to determine the parities of the states involved. 56 
references, 9 figures, 4 tables. 


11709 (CONF-7509135—P2, pp 11-42) Level scheme of *Sc 
from (p,p’,y) reaction and “Ti yields “Sc decay. Dang, H.U.; 
Fenyes, T.; Gulyas, J.; Kiss, A.; Koltay, E.; Mate, Z. (Inst. of 
Nuclear Research, Debrecen, Hungary). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

The structure of the “Sc nucleus has been investigated with 
the aid of (p,p’gamma) reaction at 2, 2.5, 3, 3.5, and 4 MeV bom- 
barding proton energies. The y and scattered proton radiations 
have been analyzed with Ge(Li) and Si surface barrier detectors 
respectively. p’y~ coincidence measurements have also been car- 
ried out. Finally, in some auxiliary measurements, the y-radiation 
of “Ti yields “Sc decay has been studied. 9 figures, 4 tables. 


11710 (CONF-7509135—P2, pp 45-105) Collective and single- 
particle states in 1f/sub 7/2/ nuclei. Ricci, R.A. (INFN, Padua). 
1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Some relevant properties of typical even-even and odd-odd 
nuclei are illustrated. A brief discussion concerning experimental 
and nf ger me aspects of the production of the states of in- 
terest is given. 3 tables, 26 figures, 48 references. (SDF) 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 11672, 11682, 11691, 11692, 
11698, 11699, 11700, 11703, 11709, 11741 


11711 (AD-A—024138) “Ar(p,n) reaction to the anti-analog 
state in “K. Galonsky, A.; Branson, J.G.; Doering, R.R.; Patterson, 
D.M. (Michigan State Univ., East Lansing (USA). Cyclotron 
Lab.). Oct 1973. Contract N00014-68-A-0109-0008. 10p. (MSU- 
CL—101). NTIS $3.50. 

Sponsored in part by National Science Foundation, 
Washington, D.C. 
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The authors have measured *Ar(p,n)*K(AAS) differential 
cross sections at 24 MeV and made microscopic DWBA calcula- 
tions for these cross sections. Unlike the (*He,t) reaction to the 
same state, where it was necessary to invoke a_ two-step 
mechanism, the (p,n) data are fitted by the one-step calculation. A 
one-step calculation also fits 22.8-MeV (p,n)*K(IAS) data with 
the same nucleon—nucleon interaction used in the AAS calcula- 
tion. (GRA) 


11712 (AD-A—024139) A microscopic description of IAS 
transitions induced by 25-, 35-, and 45-MeV protons. Doering, 
R.R.; Patterson, D.M.; Galonsky, A. (Michigan State Univ., East 
Lansing (USA). Cyclotron Lab.). Apr 1974. Contract N00014-68- 
A-0109-0008. 6p. (MSU-CL—116). NTIS $3.50. 

Sponsored in part by National Science Foundation, 
Washington, D.C. 

Differential cross sections have been measured for (p,n) 
reactions to the isobaric analogs of the targets “Ca, Zr, '°Sn, 
and **Pb at proton bombarding energies of 25, 35, and 45 MeV. 
The isospin-flip strength of a phenomenological nucleon—nucleon 
force has been determined with microscopic DWBA calculations 
including the ‘knockon’ exchange amplitude. At the higher proton 
energies a realistic G-matrix effective interaction also provides a 
reasonable account of the observed angular distributions. (GRA) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 11702, 11719 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 11652 


NUCLEAR PROPERTIES AND REACTIONS, A=59- 
89, EXPERIMENTAL 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 11715 


11713 (CONF-7509135—P2, pp 319-408) Search for virtual 
electron capture in the decay of **Ni. Berenyi, D.; Hock, G.; Menes, 
A.; Szekely, G.; Ujhelyi, C.; Zon, B.A. (Inst. for Nuclear Research, 
Debrecen, Hungary). 1976. 

From International symposium on_ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

The internal bremsstrahlung accompanying the decay of 
“Ni is studied. Measurements were carried out in a limestone low 
background chamber with a 20 cm* Ge-Li detector. Different 
theoretical distributions are compared. | figure, | table. (SDF) 


ENERGY LEVELS AND TRANSITIONS 


11714 (CONF-7509135—P2, pp 107-120) Analogue and an- 
tianalogue states in “Zn. Fodor, I. (Central Research Inst. for 
Physics, Budapest); Szentpetery, I.; Schmiedekamp, A.; Beckert, 
K.; Gersch, H.U.; Delaunay, J.; Delaunay, B.; Ballini, R. 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

The excitation function of the “Cu(p,y)"Zn reaction was 
measured in the energy region 3.145 to 3.275 MeV and a study 
was made of two resonances appearing in y transitions to the 
ground state. To confirm the existence of these resonances, they 
were sought in the ™Ni(a,p)Cu reaction. It is concluded that 3~ 
isobaric analog states exist in “Zn having a [p*/, g*/.] component 
in their wave functions. 3 figures, 2 tables. (SDF) 


11715 Meaa life of the 854 keV 0*, state in “Se and the coex- 
istence model. Ronningen, R.M.; Ramayya, A.V.; Hamilton, J.H.; 
Lourens, W., Lange, J. (Vanderbilt Univ., Nashville, Tenn. 
(USA)); Carter, H.K. (UNISOR, Oak Ridge, Tenn. (USA)); Sayer, 
R.O. (Vanderbilt Univ., Nashville, Tenn. (USA). Dept. of Physics). 
Nucl. Phys., A; 261: No. 3, 439-444(3 May 1976). 

The mean life of the first excited 0*, state in “Se, only 219 
keV above the first excited 2* state at 635 keV, was measured to 
be 1.2+-0.2nsec, with delayed coincidence techniques. The 0*, 
state was populated by the decay of “Br produced via the “Ni('*O 
.pn)*Br reaction. The extracted B(E2;0*,yields2*,) value is 14+-2 
s.p.u. which suggests that the 0*, state is collective. Application of 
a coexistence model in terms of spherical and deformed shapes is 
discussed for “Se. 


ERA VOL. 2, NO. 5 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 10694, 11652, 11714 


11716 (CONF-7509135—P2, pp 205-230) Evidence for two- 
step processes induced by 56 MeV ‘*O beam on ” ™ Ga-targets. 
Cobern, M.E.; Lemaire, M.C.; Low, K.S.; Mermaz, M.C., Sztark, 
H. (CEN, Saclay, France). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

The ('*O, C) two proton stripping reactions have been 
measured on “Ge, “Ge, and “Ge at an incident energy of 56 
MeV. Angular distributions indicate involvement of two-step 
processes. A complete coupled channel Born approximation analy- 
sis is presented. 8 figures, 4 tables. (SDF) 


11717 Measurement of thermal neutron cross sections for 
charged particle reactions in **Ni and *'Ni. McDonald, J.; Sjostrand, 
N.G. (Chalmers Univ. of Tech., Goteborg). Atomkernenergie; 27: 
No. 2, 112-116(1976). 

The cross section for the reaction *Ni(n,a)**Fe was mea- 
sured at neutron energies of 0.0290, 0.0345 and 0.0421 eV. A Si 
surface barrier detector was used to record the 4.75 MeV alpha 
particles. Comparison with the well-known cross section for the 
®Li(n,a)T reaction suggested that the *Ni(n,@) cross section fol- 
lows the 1/v law, and with this assumption a value of 22.3 +- 1.6 b 
at 0.0253 eV was deduced. A peak at 1.8 MeV was interpreted as 
being due to protons from the *Ni(n,p)*Co reaction, for which a 
cross section of 4 +- | b was obtained. An upper limit of 2 mb was 
placed on the cross section for the *'Ni(n,)**Fe reaction. The mea- 
sured cross sections are compared with previous results. This work 
is pertinent to the possible embrittlement of reactor materials due 
to neutron-induced helium. 


11718 Neutron resonance spectroscopy in natural copper. Pan- 
dey, M.S.; Garg, J.B. (State Univ. of New York, Albany). Nucl. 
Sci. Eng.; 60: No. 4, 399-404( Aug 1976). 

High resolution measurements of the total neutron cross 
section from 200 eV to approximately 50 keV in natural copper 
were performed using time-of-flight techniques. From the R-matrix 
analysis of the data, values of E,, GAMMA/sub n/, J/sup a/ of 
resonances, strength functions, and average level spacings are ob- 
tained. For “Cu S (J = 1) = (2.5**."/sub -0.5/), SQ(J = 2) = 
(1.6*°.*/sub -0.5/), and for ™Cu So(J = 1) = (1.26*°5 /sub -0.3/), 
So(J = 2) = (1.11 *°.5/sub -0.3/) in units of eV/sup -'/2/ were ob- 
tained. Similarly, the average level spacings are determined for 
™Cu<D>/sub J = 1/ = (2.38 +- 0.38) keV, <D>/sub J = 2/ = 
(3.57 +- 0.70) keV and for °Cu<D>/sub J = 1/ = (3.85 +- 0.88) 
keV and <D>/sub J = 2/ = (5.0 +- 1.2) keV. 


NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 11701, 11702 


11719 (CONF-7509135—P1, pp 251-279) Unified perspective 
of nuclear phase transitions in even-even nuclei. Sakai, M. (Tokyo 
Univ.). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Froceedings of international symposium on nuclear struc- 
ture. Volume I. 

Various phenomena are studied which have been recognized 
from the analysis of moment of inertia derived from the energy 
spacing between successive two levels of the rotational or quasi- 
rotational bands and from the results of lifetime and isotope-shift 
experiments of the relevant state. ‘’Backbending’’ and soft nuclei 
transitions from the spherical to the deformed shape are among 
the phenomena examined. 15 references, 14 figures. (BJG) 


11720 (CONF-7509135—P2, pp 557-570) Systematics of the 
13/2* single-particle level in the N = 83 isotopes. Heyde, K.; 
> M.; Vincx, H. (Laboratorium voor Kernfysica, Ghent). 
1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Results of a unified model calculation of properties of the 
'3/,* states in the nuclei "Xe, "Ba, ''Ce, "Nd, '“Sm, and '"Gd 
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are tabulated. It is concluded that by considering the octupole as 
well as the quadrupole vibrational degrees of freedom, coupled to 
available neutron single-particle orbits outside the N = 82 neutron 
shell, the systematics of the "/,* levels and lifetimes can be well 
understood. 2 tables, 2 figures. (SDF) 


NUCLEAR REACTIONS AND SCATTERING 


11721 (CONF-7509135—P2, pp 451-471) Multistep 
in transfer reactions between heavy ions. Udagawa, T.; Tamura, T. 
(Univ. of Texas, Austin). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

In the past a few years rapid progress has been made in the 
understanding of the mechanisms of transfer reactions between 
heavy ions. In the present paper, attention is focused on the two- 
nucleon transfer reactions, and as an example, the analysis of the 
reaction '*Nd('*C,“C)'Nd leading to a few low-lying states of 
'®Nd is presented. Since the quadrupole collective mode is in- 
volved in the reaction, particularly in the excitation of the first 2* 
State, the analysis has to be made including the effect of multi-step 
inelastic processes. Recoil effects and the problem of obtaining the 
correct absolute magnitude for the two-nucleon transfer reaction 
will also be discussed. 


NUCLEAR PROPERTIES AND REACTIONS, A=90- 
149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 11726 


11722 (CONF-7509135—P1, pp 105-122) Investigation of 
high-spin states in transitional nuclei. Winter, G. (Zentralinstitut 
fuer Kernforschung, Dresden). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

A brief review is given of investigations, carried out in Ros- 
sendorf, studying high-spin properties of transitional nuclei. 10 
references. (BJG) 


11723 (CONF-7509135—P2, pp 487-491) High spin states in 
Cd. Beraud, R. (Univ., Lyon); Meyer, M.; Rougny, R.; Daniere, 
J.; Rivier, J.; Treherne, J.; Barneoud, D. 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

A preliminary level scheme for 'Cd is presented. The 
states were populated via the reaction '*Pd(a,2n) at 33 MeV. | 
figure. (SDF) 


11724 (CONF-7509135—P2, pp 493-497) Splitting of the sin- 
gle particle strengths in '"Ce. Berrier, G., Vergnes, M.; Rotbard, 
G.; Kalifa, J. (Institut de Physique Nucleaire, Orsay, France). 
1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

The nuclear structure of "Ce has been investigated with 
the (d,t) and (*He,a) reactions, respectively at 26.2 and 25 MeV, 
using the Orsay MP Tandem and the split-pole spectrometer. The 
good resolution (approximately 17 keV FWHM) has permitted to 
separate doublets unresolved as yet in transfer reactions: 1.321 
MeV (1 = 2) and 1.347 MeV (1 = 4); 2.800 MeV (1 = 4) and 
2.822 MeV (1 = 5). The angular distributions and cross section 
ratios have allowed to discriminate the h ''/, (1 = 5) from the g 7/, 
(1 = 4) transfer and to identify several new J/sup m/ = '/,* and 
J/sup m/ = */,*, */,* levels. Spectroscopic factors have been ex- 
tracted assuming C*S = 4 for the J/sup 7/ = */,* ground state. 


NUCLEAR REACTIONS AND SCATTERING 

REFER ALSO TO CITATION(S) 11712, 11721, 11723 

11725 (AD-A—023523) Pion—nuclear interactions at inter- 
mediate ies. Final research contract report, 1 Sep 1974—28 


energ 
Feb 1975. (Oregon State Univ., Corvallis (USA)). 28 Feb 1975. 
Contract N00014-67-A-0369-0010. 18p. NTIS $3.50. 


NUCLEAR PHYSICS 1213 


With the availability of intense beams of greatly improved 
energy resolution from LAMPF, interest in intermediate energy 
nuclear physics is at a high level. A major interest of the Oregon 
State University group is the study of elastic and inelastic scatter- 
ing of pions from nuclei. Since pions exhibit several features not 
shared by low-energy nuclear projectiles, they are especially in- 
teresting objects with which to probe nuclear structure in scatter- 
ing experiments. This report contains a summary of instrumenta- 
tion projects and results from the experimental programs. (GRA) 


11726 (CONF-7509135—P2, pp 161-176) Excitation of the 
collective states of the even-even Sm isotopes by inelastic scattering 
of 40 MeV helions. Palla, G. (Central Research Inst. for Physics, 
Budapest); Pegel, C. 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Results of a whole series of scattering experiments of 40.9 
MeV *He on '# '4* 15° 152 Gm nuclei are reported. The experi- 
mental data are interpreted in the framework of the extended opti- 
cal model. Coupled channel method (CC) using phenomenological 
collective models of the harmonic-anharmonic vibrators, symmet- 
ric and asymmetric rotators in case of the '* “*Sm, ™Sm and '* 
'4§m nuclei, respectively, was applied to the analysis of the experi- 
mental cross sections. 2 tables, 7 figures. 


11727 (ORO— 3948-08) Pion interactions at medium energies. 
Progress report, September 1, 1975—November 30, 1976. Allred, 
J.C.; Mayes, B.W. Il; Hungerford, E.V. Ill. (Texas Univ., Houston 
(USA). Dept. of Physics). | Sep 1976. Contract E(40-1)-3948. 
47p. Dep. NTIS $4.00. 

Data obtained in experimental research on charged pion 
small angle scattering, total cross sections pion production, and 
deuterium breakup reactions is summarized. A list of publications 
is included. (JFP) 


11728 (ORO—4043-36) Experiments on the nuclear interac- 
tions of pions. Progress report, September 1, 1975—November 30, 
1976. McCarthy, J.S.; Minehart, R.C.; Sobottka, S.E.; Ziock, 
K.O.H. (Virginia Univ., Charlottesville (USA)). 1976. Contract 
E( 40-1 )-4043. 52p. Dep. NTIS $4.50. 

Since our last progress report, June 1, 1975, two experi- 
ments at LAMPF and two at SREL were completed. Three new 
analyses of electron scattering from nuclei were compiled using old 
data from Stanford. Also new data were obtained on electron scat- 
tering from Pb isotopes at the Bates Linear Accelerator. Also some 
preliminary data for Experiment No. 90 at LAMPF, were obtained, 
and a background study was completed for an experiment to mea- 
sure the 7~—7r° mass difference. Progress made is also reported in 
work with the EPICS beam at LAMPF as well as progress on some 
other experiments at LAMPF and Bates. A list of publications is 
included. 


11729 Multiple band structure in '“Er. Sunyar, A.W.; Der 
Mateosian, E.; Kistner, O.C.; Johnson, A.; Lumpkin, A.H.; 
Thieberger, P. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Phys. Lett., B; 62: No. 3, 283-286(7 Jun 1976). 

The '*Nd('*O,4n)'*Er reaction at 90-95 MeV was used to 
study '*Er high-spin states to spin 24. In addition to the 
background ground-state band, two well developed off-spin side 
bands, one of each parity, were observed. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 11719 


11730 (CONF-7509135—P1, pp 355-368) Low and high ener- 
gy 0* and 2* excitations in deformed nuclei. Zawischa, D. 
(Technische Univ., Hannover); Speth, J. 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

The properties of low-lying K/sup pi/ = O*, 1*, and 2* 
states are calculated for Gd, ‘Dy, '®Yb, and ™W. 10 
references, 7 figures. (BJG) 


NUCLEAR REACTIONS AND SCATTERING 


11731 Remark on pion capture in heavy nuclei. Locher, M.P.; 
Myhrer, F. (Schweizerisches Inst. fuer Nuklearforschung, Villigen). 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 340-341(1976). 
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From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The neutron yield versus number of emitted neutrons is cal- 
culated for the reaction '“Ho(m~,xn) and compared with experi- 
ment. (SDF) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=150-189, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 11726, 11729 


11732 (CONF-7509135—P1, pp 371-411) Experimental in- 
vestigation of high spin states in even- and odd-mass-nuclei. Mayer- 
Boericke, C. (Kernforschungsanlage, Juelich, Ger.). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

Experiments involving high spin states in even- and odd- 
mass nuclei and the '’backbending"’ effect are reviewed. Examples 
of experimental evidence for Coriolis-decoupling schemes in odd- 
mass deformed nuclei are given. Also included are results from 
work with transitional Hg-nuclei. 37 references, 24 figures. (BJG) 


11733 (CONF-7509135—P1, pp 427-430) Existence and pro- 
perties of the ‘‘upper’’ bands responsible for backbending in 
deformed even-even nuclei. Vervier, J. (Institut de Physique Cor- 
pusculaire, Louvain, Belgium). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

Positive indications for upper bands are found in '™Gd, 
'4Dy, and '*Dy, and the properties of these bands are discussed. 2 
references. (BJG) 


11734 (CONF-7509135—P1, pp 433-471) Backbending: 
Coriolis antipairing or rotational alignment. Very high spin (up to 
80h) states. Faessler, A. (Kernforschungsanlage, Juelich, Ger.). 
1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

The anomaly of the moment of inertia (‘’backbending’’) is 
explained by the competing models of Coriolis Antipairing (CAP) 
and Rotational Alignment (RAL). A short survey of the status of 
the field is given. Then backbending is tried to explain solely on 
the basis of the CAP model. Particle number projection turns out 
to be an important step for the reliable theoretical description 
based on the Hartree-Fock-Bogoliubov (HFB) approach with angu- 
lar momentum projection before variation. In many nuclei one 
finds that it is difficult to describe the data only with the CAP ef- 
fect. Therefore a description of the groundstate rotational bands in 
even mass nuclei is given which includes the possibility of Coriolis 
Antipairing (CAP) and Rotational Alignment (RAL) in the ex- 
planation of backbending. The method is based on a combination 
of Hartree-Fock-Bogoliubov, cranking model and particle number 
projection and applied to the high (less than or equal to 18 dirac 
constant) and very high (less than or equal to 80 dirac constant) 
spin states of '*Er. The results indicate that the nucleus behaves 
according to a combination of CAP and RAL effects. Pairing for 
all neutron pairs near the Fermi surface is markedly reduced 
although the two i/sub 13/2/ pairs nearest to the Fermi level are 
somewhat more affected. However the dominant contribution to 
the total angular momentum for spins greater than 12 dirac con- 
stant comes from one i/sub 13/2/ pair (with large components 1 = 
"le, */2, 5/2). The nuclear shape appears to stay almost axially sym- 
metric up to very high spins (80 dirac constant). 19 references, 22 
figures. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 11726, 11732, 11733 


11735 ‘#0 6"2Wit,p) reactions at 15 MeV. Casten, R.F. 
(Brookhaven National Lab., Upton, N.Y. (USA)); Burke, D.; Han- 
sen, O. (Los Alamos Scientific Lab., N.Mex. (USA)). Nucl. Phys., 
A; 261: No. 3, 445-452(3 May 1976). 
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The '°W(t,p)'*W and '?W(t,p)'“W reactions have been 
studied at 15 MeV bombarding energy. Cross sections and angular 
distributions were obtained with the use of a Q3D spectrometer. 
The relative ground band and 2/sub y/* cross sections are com- 
pared with the systematics for these quantities in heavy deformed 
nuclei. It is concluded that anomalies in the ratios sigma(2/sub 
y/*)/sigma(2/sub g/*) and sigma(4/sub g/*)/sigma(2/sub g/*) noted 
earlier in the '*W(t,p)'*W reaction at 20 MeV persists in the 
present data, although to a lesser degree. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 11694, 11797 


11736 (CONF-7509135—P2, pp 571-576) Effect of the con- 
tinuum on bound state properties of Pb?®*. Froebrich, P. (Hahn- 
Meitner-Institut, Berlin); Speth, J. 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

In order to describe the bound state properties of **Pb 
within the renormalized RPA a large configuration space has to be 
used, where a considerable part of the single particle states are 
lying in the continuum. In previous calculations the continuum has 
been approximated by diagonalizing the Woods—Saxon potential 
in a harmonic oscillator basis. Here an improved treatment of the 
continuum is given and the effect of this improvement on bound 
state properties of ?*Pb is investigated. 


NUCLEAR REACTIONS AND SCATTERING 


11737 (CONF-7509135—P2, pp 551-555) Semiclassical theory 
for heavy ion neutron transfer reactions. Hasan, H. (Oxford Univ.). 
1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

An attempt has been made to study heavy ion transfer reac- 
tions using the insight provided by simple qualitative semiclassical 
ideas by several authors. Owing to its simplicity, this approach may 
have an advantage over more complicated quantum mechanical 
theories. A semiclassical theory for neutron transfer reactions 
developed by Brink and Pixton is presented. This has been used to 
calculate transfer probabilities in the post and prior representa- 
tions. The calculation is repeated in momentum space, in which 
representation the formulas simplify considerably. The results of 
the calculation for the reaction ?*Pb(''B,“°B)Pb at 114 MeV 
laboratory energy are tabulated. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=190-219, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 11722, 11732 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 11712 


11738 (AD-A—024143) A note on discrepancies between (p,n) 
and (p,np) reactions on nuclei near A = 208. Crawley, G.M.; 
Miller, P.S.; Doering, R.; Galonsky, A.; Patterson, D. (Michigan 
State Univ., East Lansing (USA). Cyclotron Lab.). Jun 1974. Con- 
tract N00014-68-A-0109-0008. 8p. (MSU-CL—124). NTIS $3.50. 

Sponsored in part by National Science Foundation, 
bale = y: D.C. 

e (p,n) and (p,np) reactions on nuclei near A=208 were 

compared. No discre in cross sections were observed but the 
width anomaly remains. (GRA) 


11739 (CONF-7509135—P2, pp 365-380) K-X-rays after a- 
particle induced reactions on “Au and Pb. Roehl, S. (Univ., 
Cologne); Hoppenau, S.; Dost, M.; Stein, H.J. 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 
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Aspects of characteristic x radiation in tra of '*7Au and 
2Pb bombarded by a particles are discussed. It is concluded that 
the strong z+2 kx radiation observed in a reactions on heavy ele- 
ments is due mainly to internal conversion in the deexcitation of 
the reaction products. 12 figures. (SDF) 


11740 (CONF-7509135—P2, pp 499-513) Differences between 
neutron and proton density RMS-radii of ** ** ?*Pbh determined by 
104 MeV a-particle scattering. Gils, H-J.; 
(Kernforschungszentrum, Karlsruhe, Ger.). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Elastic scattering of 104 MeV alpha particles from  ** 
2*8Pb is investigated with a view toward obtaining information on 
the neutron distributions and on isotopic differences. Analysis is 
performed with a semimicroscopic folding model and yields rms 
radii of the neutron distributions which distinctly exceed the 
proton density radii. 4 figures, 1 table. (SDF) 


11741 (COO—2696-002) Determination of neutron cross sec- 
tions and resonance parameters for vanadium, the stable thallium 
and the stable tellurium Progress report, 
December 1, 1975—September 30, 1976. Winters, R.R. (Denison 
Univ., Granville, Ohio (USA)). Sep 1976. Contract EY-76-S-02- 
2696. Sp. Dep. NTIS $3.50. 
The analysis of both capture and total cross section data for 
*ST| + n has been completed up to 100 keV and 250 keV for cap- 
ture and total respectively. The earlier reported dependence of 
average total radiative width on ity has been confirmed. A 
sharp increase in the neutron single particle strength is observed at 
50 keV. This behavior of the reduced widths is interpreted in 
terms of intermediate structure. The V(n,y) analysis is essentially 
complete up to 125 keV incident neutron energy, and a paper is in 
preparation. Considerable effort has been expended to estimate the 
sensitivity of the capture detection system to neutrons scattered 
and subsequently captured in the detector environs. This work has 
already yielded much needed information about the capture facili- 
ty at ORELA and will be continued. No new information is re- 
ported for the Te(n,y) project. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


11742 (CONF-7509135—P2, pp 381-398) Anharmonicity of 
the vibrational states with K/sup 7/ = 0*, 2*, 0°, 1-, 2°, in even- 
even deformed nuclei. Kyrchev, G. (Joint Inst. for Nuclear 
Research, Dubna). 1976. 

From International symposium on nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Results of calculations of the 0*, 2*, O-, I~, and 2- vibra- 
tional states of doubly even nuclei in the region 228 less than = A 
less than = 240 are presented: The superfluid nuclear model used 
takes into account the quasiparticle-phonon interaction. 3 figures, 
3 tables. (SDF) 


NUCLEAR REACTIONS AND SCATTERING 


a 14-MeV 
. Haight, R.C.; 
ermore). Nucl. 
Sci. Eng.; 61: No. 1, 53-59(Sep 1976). 

To validate the neutronics analysis of hybrid fusion-fission 
reactor blankets, calculations were made of an experiment by 
Weale et al., where a 14-MeV neutron source was surrounded by a 
natural uranium metal pile. The evaluated nuclear data libraries, 
ENDL and ENDF/B, were used. The calculated parameters were 
found to be in closer agreement for present versions of these libra- 
ries than for preceding versions; however, there were still 15 per- 
cent differences in the ™U(n,f) and ™*U(n,f) reaction rates. The 
present version of ENDL gives the results that are the closest to 
the experimental values for these reactions. For the ™*U(n,y) reac- 
tion, the calculations with the ENDF/B libraries are closer to the 
measured values. Both the ENDL and ENDF/B evaluations, how- 
ever, fail to calculate correctly the neutron leakage or derived 
values for the **U(n,2n) and **U(n,3n) reaction rates. The spatial 
variations of the ™U(n,f), ™*U(n,y), **U(n,f), and ™*Pu(n,f) reac- 
tion rates show that the penetration of high-energy neutrons in the 
pile is better described by the calculation with ENDL, which gives 
a greater penetration. The effects of resonance self-shielding were 
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investigated and found to uire a much smaller correction than 
the differences between calculations with different data libraries. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 11743 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


RADIOACTIVE DECAY 


11744 (COO—119-251, pp 305-310) Determination of the 
half-life of *’Pu. Smith, J.M.; Lloyd, R.D.; Mays, C.W., 
Lloyd, A.T. 31 Mar 1976. 
In Research in radiobiology. Annual report of work in 
progress in the internal irradiation program. 
Our best present evaluation of the radioactive half-life of 
27Pu is 45.3 +- 0.2 days. Measurements are continuing. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 11722 


MOMENTS AND SPIN 


11745 (UCRL-Trans—11128) Uranium isotope **U: the 
hyperfine structure of its ground state, and its dipole and electric 
quadrupole moments. Gerstenkorn, S.; Luc, P.; Bauche-Arnoult, 
C.; Merle, D. Translated from J. Phys. (Paris); 34: No. 10, 805- 
812(Oct 1973). 21p. Dep. NTIS $3.50. 

The hyperfine structure of the ground state °L,°(f* ds*) of 
the uranium isotope U*™ was investigated by high-resolution opti- 
cal spectroscopy and found to have a width of about 144 mK. The 
magnetic coupling constant A(*L,°) and the quadrupole coupling 
constant B(*L,°) are equal to —2.08 +- 0.04 mK and 138.5 +- 3 
mK, respectively. The angular parts of the hfs constants A and B 
calculated in intermediate coupling, combined with less than r-* 
greater than Sf and less than r~* grgreater than 6d values, give a 
magnetic moment yp(U**) = —0.31 y/sub N/ and a quadrupole 
moment Q = + 6.4 barns, the latter without Sternheimer cor- 
rections. The nuclear moment ratio j1233/j1235 is — 1.57 +- 0.03 and 
the quadrupole moment ratio Q)3;/Q.,; is found to be + 0.76 +- 
0.05. This last value, according to the dynamic model of A. Bohr 
and B. R. Mottelson (Q, = y/sub I/ Q), leads to the equality of the 
intrinsic quadrupole moments of the two isotopes Qo23, approxi- 
mately equal Qoo33. This conclusion is well supported by the isotop- 
ic shifts (233, 234, 235, 236 and 238) observed in the transition 
lambda = 5915A (5L,° f* ds? — 169, f* dsp). 8 figures, 5 tables 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 11750 


11746 Complete fusion studies of the *Ne+**U system. Viola, 
V.E. Jr.; Clark, R.G.; Meyer, W.G. (Maryland Univ., College Park 
(USA). Dept. of Chemistry); Zebelman, A.M.; Sextro, R.G. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Nucl. Phys., A; 261: No. 1, 174-188(19 Apr 1976). 

The probability for complete fusion has been measured for 
the N U system at bombarding energies of 175 and 252 
MeV. The fission fragment angular correlation technique was used 
to obtain both the absolute cross section for complete fusion and 
relative cross sections for the ratio of complete fusion to in- 
complete fusion processes. Total reaction cross sections were also 
determined from elastic scattering measurements. Values of 
sigma/sub R/=1900+-40 and 2810+-140 mb were obtained at 175 
and 252 MeV, respectively. These measurements yield sigma/sub 
CF//sigmasub( R )=0.74+-0.05 at 175 MeV and 0.48+-0.06 at 252 
MeV. The corresponding values of the critical angular momentum 
are compared with the predictions of several heavy-ion interaction 
models. It is observed that the I/sub c/ values obtained from these 
data agree well with the current models, although the energy de- 
pendence is not as strong as predicted. In addition, it is observed 
that these values of I/sub c/ exceed the limiting value for a charged 
rotating drop. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 11794 


11747 (COO—2176-41) Neutron spectroscopy. Progress re- 
port, July 1, 1975—September 30, 1976. Havens, W.W. Jr.; Mel- 
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konian, E.; Felvinci, J. (Columbia Univ., New York (USA). Div. of 
Nuclear Science and — 1976. Contract EY-76-S-02- 
2176. 35p. Dep. NTIS $4.00. 

During 1975—1976 several experiments were performed at 
ORELA. The single fragment kinetic energy measurements on **U 
were continued and a run on ?°Th was added. Coincident double 
energy measurements were started both on **U and *°Th. Mass 
and total kinetic energy distributions have been calculated. The 
data which have been analyzed up to date show similar, but more 
complex effects than reported earlier. Cross Sections of ?°Th have 
been determined and many new levels discovered. A new com- 
puter program has been written to analyze the saturated 
resonances in capture cross section measurements. Calculations on 
the bias introduced in fission cross section measurements using 
ionization chambers have been concluded. The calculational pro- 
gram started last year with the objective of determining the con- 
tribution of neutron scattering by the iron pole pieces of the Nevis 
synchrocyclotron to the observed backgrounds has been continued. 


11748 Measurement of the uranium-235 fission cross section 
over the neutron energy range 1 to 6 MeV. Barton, D.M.; Diven, 
B.C.; Hansen, G.E.; Jarvis, G.A.; Koontz, P.G.; Smith, R.K. (Los 
Alamos Scientific Lab., NM). Nucl. Sci. Eng.; 60: No. 4, 369- 
382(Aug 1976). 

The ratio of the fission cross section of **U to the scatter- 
ing cross section of 'H was measured in the I- to 6-MeV range 
using monoenergetic neutrons from a pulsed *H(p,n)*He source. In 
this measurement, solid-state detectors determined fission fragment 
and recoil proton emissions from back-to-back U(99.7%) and 
polyethylene disks. Timing permitted discrimination against room- 
scattered neutron backgrounds. Absolute values for **U(n,f) are 
obtained using the Hopkins-Breit evaluation of the hydrogen-scat- 
tering cross section. 


11749 Measurement of the fission cross section of uranium-235 
from 100 eV to 680 keV. Czirr, J.B.; Sidhu, G.S. (Univ. of Califor- 
nia, Livermore). Nucl. Sci. Eng.; 60: No. 4, 383-389( Aug 1976). 

The ratio of the **U fission cross section to the ®Li(n,a) 
cross section was measured at neutron energies from thermal to 
680 keV. The Lawrence Livermore Laboratory electron Linac pro- 
vided a pulsed source of neutrons, and energies were measured by 
time-of-flight. The evaluated *Li cross section was used to obtain 
sigma(n,f) for 75U from 100 eV to 680 keV and to normalize the 
results to the accepted thermal fission cross section value. 


11750 Energy dependence of the neutron absorption and fission 
cross sections of uranium-235 and plutonium-239 below 1 eV and 
the Wescott g factors. Gwin, R. (Oak Ridge National Lab., TN). 
Nucl. Sci. Eng.; 61: No. 1, 116-117(Sep 1976). 

The energy dependence of some experimentally derived 
neutron absorption and fission cross sections of *°U and Pu are 
compared with the ENDF/B-IV results over the energy range from 
0.005 to 1.0 eV. Wescott g factors are presented as calculated 
from the experimental data. The experimental results published 
previously were normalized to ENDF/B-IIl values for sigma/sub f/ 
and sigma/sub a/. 


NUCLEAR THEORY 
REFER ALSO TO CITATION(S) 11564, 11587, 11588 


11751 (CONF-7509135—P2, pp 633-640) Exact treatment of 
the Pauli corrections. Znojil, M. (Inst. of Nuclear Physics, Prague). 
1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

A method for solving the two-particle Bethe—Goldstone 
equation is suggested, in which the only approximation is the trun- 
cation of the set of basis functions. This method enables treatment 
of the Pauli projector Q with arbitrary accuracy. (SDF) 


11752 (CONF-7509135—P2, pp 641-657) Regularization of 
the scattering trial function and the calculation of generator-coor- 
dinate amplitudes. Nagarajan, M.A.; Mihailovic, M.V. (Univ. of 
Manchester, Eng.). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Two problems encountered in the variational approach to 
collisions in the G.C. approach are dealt with. The first problem is 
associated with the non-convergence of the integrals involving the 
irregular functions. The non-convergence occurs both due to the 
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fact that these functions are ill-behaved at the origin as well as due 
to the fact that at a given radius, they increase without limit as a 
function of their order, L. The first of these problems is dealt with 
by regularizing these functions at the origin. This discussion is ap- 
plicable to the general variational theories of scattering and reac- 
tions and is not limited to the context of G.C.M. in which it is 
discussed. Secondly, the use of a Fourier—Bessel expansion of the 
regular and regularized irregular Coulomb functions to evaluate 
the G.C. amplitudes is suggested. At the present, this method 
seems to be the most promising and practical. It is pointed out that 
the problems existing in the method of Bessel—Hankel transform 
to evaluate the G.C. amplitudes in the whole interval. 


11753 (LA—6483-MS) Calculation of isotopic mass and ener- 
gy production by a matrix operator method. Lee, C.E. (Los Alamos 
Scientific Lab., N.Mex. (USA)). Aug 1976. Contract W-7405- 
ENG-36. 14p. Dep. NTIS $3.50. 

The Volterra method of the multiplicative integral is used to 
determine the isotopic density, mass, and energy production in 
linear systems. The solution method, assumptions, and limitations 
are discussed. The method allows a rapid accurate calculation of 
the change in isotopic density, mass, and energy production inde- 
pendent of the magnitude of the time steps, production or decay 
rates, or flux levels. 


11754 Klein—Gordon equation with optical potentials of the 
strong interaction. Seki, R. (California State Univ., Northridge). 
AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 80-81(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The Klein-Gordon equation with the external electromag- 
netic field is unambiguously formulated by the two-component 
theory as shown by a lucid presentation of Feshbach and Villars. 
In this pedagogical note, the Klein-Gordon equation with less 
restricted optical potentials is described, relying on a field theoreti- 
cal Lagrangian. 


11755 Effect of the exclusion principle on the A-isobar. Friman, 
B.L. (State Univ. of New York, Stony Brook). AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 182-183(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The effect of a surrounding Fermi sea of non-interacting 
nucleons on the A-isobar is studied in a simple model, derived 
from Chew-Low theory. 


11756 Overview of the N-N system. Brown, G.E. (State Univ. 
of New York, Stony Brook). AJP (Am. Inst. Phys.) Conf. Proc.; 
No. 33, 655-662(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Components other than the one-pion exchange play a role 
in the interactions of nucleons which are important in pion- 
nucleon scattering. Especially the rho-meson exchange interaction 
is crucial in a realistic description. 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 11793 


11757 (CONF-7509135—P1, pp 73-103) Field theoretical 
treatment of elementary excitations in nuclei. Broglia, R.A. (Niels 
Bohr Inst., Copenhagen); Bortignon, P.F. 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

Using given rules, the nuclear spectrum can be constructed 
utilizing as building blocks the single-particle, multipole particle- 
hole, and pairing vibrations. The interaction between the modes 
can also be p' tly taken into account to any order of perturba- 
tion. 16 references. (BJG) 


11758 (CONF-7509135—P1, pp 185-194) Fast rotating 
nuclei: yrast-line and selfconsistent transitions. Zelevinskii, 
V.G. (Inst. of Nuclear Physics, Novosibirsk, USSR). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 
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It is shown in the very simple exactly solvable model how 
the self-consistency of the nuclear field results in the regular evolu- 
tion of the nuclear shape with the angular momentum. 5 
references. 


11759 (CONF-7509135—P2, pp 233-247) Theory of o- 
resonance with simple models. SK dees S.A. (Univ. of Califor- 
nia, Los Angeles). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Giant isoscalar electric quadrupole resonances are discussed 
within the framework of a single particle harmonic oscillator 
model, a zero range interaction model, an adiabatic model and a 

icle-hole model. Spin and isospin asymmetry energies are also 
considered. | figure, | table. (SDF) 


11760 (CONF-7509135—P2, pp 259-278) Collective threshold 
states. Csernai, L.P.; Zimanyi, J. (Central Research Inst. for 
Physics, Budapest). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

An anomaly in the gamma ray strength function is studied 
by means of a particle-hole shell model calculation and it is con- 
cluded that it is caused by threshold effects. The structure of the 
anomaly is discussed in terms of collectivity. 7 figures. (SDF) 


11761 (CONF-7509135—P2, pp 515-549) Two fluid model for 
nuclear rotations. Habeeb, M.A.Z. (Univ. of Manchester, Eng.); 
Bishop, R.F.; Irvine, J.M.; Strayer, M.R. 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

A two-fluid model is described which is built on the idea of 
a rotating liquid drop and adopts the idea of intermediate nuclear 
flow rather than irrotational flow. Results of the application of the 
model to some deformed even-even nuclei are presented. The 
model seems suited for a description of Coriolis antipairing effects 
and of pairing phase transitions. 8 figures. (SDF) 


11762 (CONF-7509135—P2, pp 591-601) Description of the 
fragmentation of states of the quasiparticle-ph type in odd-A 
deformed nuclei. Ochirbat, G. (Joint Inst. for Nuclear Research, 
Dubna, USSR). 1976. 

From International symposium on nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

The states in medium and heavy nuclei are quasiparticle and 
phonon only in the low-lying excitation region. With increasing ex- 
citation energy they stop being well defined states and are frag- 
mented over many nuclear levels. A description of the fragmenta- 
tion of states of quasiparticle-phonon type is presented. Since the 
non-collective phonon is the two-quasiparticle state, the three- 
quasiparticle ones are also considered. The fragmentation is 
described in terms of the state strength averaged over some energy 
interval. It is convenient to express it through the Green function. 
The influence of the quasiparticle-phonon interaction is studied on 
the considered state without taking into account the Coriolis in- 
teraction. 


11763 (CONF-7509135—P2, pp 603-611) Shells and clusters 
in deformed nuclei. Schultheis, R.; Schultheis, H.; Wildermuth, K. 
(Inst. fuer Theoretische Physik, Tuebingen, Ger.). 1976. 

From International symposium on nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Microscopic cluster-representation methods have been com- 
bined with the macroscopic liquid-drop model. Thus the antisym- 
metrization problem can be overcome even for the heaviest nuclei. 
"'Shell"’ effects related to single-nucleon states at the Fermi sur- 
face of each cluster can be calculated by neglecting the antisym- 
metrization between the clusters. The simple results presented con- 
form to the essential findings of the Strutinskii method. They give 
further insight into the microscopic structure of heavy nuclei by 
relating nuclear deformations and the amplitudes of two-cluster 
partitions. In particular the occurrence of so-called '’magic’’ defor- 
mations and the asymmetric saddle-point shapes can be traced 
back to the formation of spherical doubly-magic substructures. 


11764 (CONF-7509135—P2, pp 621-631) Coherence and 
of the nuclear Sotona, M.; 





Zofka, J. (Inst. of Nuclear Physics, Prague). 1976. 
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From International symposium on nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In ings of international symposium on nuclear struc- 
ture. Volume II. 

An attempt at describing giant resonance structure in nuclei 
is discussed, using a one-dimensional hyperspherical Schroedinger- 
like equation in which the degree of freedom corresponds to com- 
pressional oscillations of the nucleus. In order to understand the 
differences inherent in various other descriptions (RPA vibrations, 
generator coordinate method, etc.), the excited hyperspherical 
breathing mode wave function is analyzed in terms of particle-hole 
excitations. Compressibility and coherence effects are considered. 
1 figure. (SDF) 


11765 (COO—2171-68) Nuclear structure theory. Annual 
technical progress report, July 1, 1975—September 30, 1976. 
French, J.B.; Koltun, D.S. (Rochester Univ., N.Y. (USA)). 1976. 
Contract E(11-1)-2171. 13p. (UR—594). Dep. NTIS $3.50. 

This report summarizes progress during the past year in the 
following areas of nuclear structure and reaction theory: Meson in- 
teractions with nucleons and nuclei, including elastic and inelastic 
scattering of pions, three-body theories of scattering and absorp- 
tion of pions by deuterons, 7-p bremsstrahlung, and multiple-ex- 
citation models for meson absorption by heavier nuclei. Studies of 
the inverse scattering problem including 'S°® nucleon-nucleon scat- 
tering; the relativistic two-body problem, particularly for 
relativistic effects at low energies: the unitary-pole expansion in 
nucleon-nucleon scattering with hard-core interactions. Statistical 
spectroscopy including: strength distributions and sum rules(both 
energy weighted and inverse energy weighted) for nuclear excita- 
tions; fluctuations and correlations in spectra, strengths and expec- 
tation values; studies of Garvey-Kelson and similar mass relation- 
ships; spectroscopy in huge spaces including spectral methods for 
renormalization of the interaction and for using (two + three)- 
body Skyrme interactions; technical aspects of operator averaging. 


11766 (ORO—5 126-5) Semiclassical approximations for a mo- 
mentum dependent one-body potential. Dworzecka, M.; Mosz- 
kowski, S.A. (Maryland Univ., College Park (USA). Dept. of 
Physics and Astronomy; California Univ., Los Angeles (USA). 
Dept. of Physics). Aug 1976. Contract E(40-1)-5126. 12p. Dep. 
NTIS $3.50. 

Recently a semiclassical approximation was applied by 
Jennings, et al., for a system of noninteracting fermions in a local 
one-body potential. This is a way to calculate shell corrections al- 
ternative to Strutinsky’s method. This method was generalized to a 
spherical but a momentum dependent potential of the form, V(r) 
+ /.(p*?W(r) + W(r)p?). Explicit expressions are developed for the 
number of particles and the smooth sum of single particle energies 
in terms of the Fermi energy and the one-body potential and its 
first two derivatives. They are calculated for selected values of the 
parameters and compared with the sum of single particle energies 
obtained by numerical solution of the Schroedinger equation. The 
difference between the two is evidently the shell correction. 


11767 Pionic degrees of freedom in nuclei. II. Rho, M. (CEN 
de Saclay, Gif-sur-Yvette, France). AJP (Am. Inst. Phys.) Conf. 
Proc.; No. 33, 146-158( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Current understanding of pionic degrees of freedom in 
nuclei is examined. The deuteron electromagnetic structure is con- 
sidered in the Heitler-London-Cutkosky picture, in terms of meson 
exchange currents, and in terms of quark substructure. Con- 
sequences of the quark nature of the deuteron for neutron stars 
are then briefly discussed. Finally, a discussion of the problem of 
axial currents in nuclear media is given. (SDF) 


NUCLEAR MATTER 
REFER ALSO TO CITATION(S) 11414, 11640, 11667, 11789 


11768 (CONF-7509135—P1, pp 11-23) 2-condensation and 
abnormal nuclei. Migdal, A.B. (Academy of Sciences, Moscow). 
1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

The possible existence of superdense, supercharged, and 
neutron nuclei is considered on the basis of the pion-condensation 
theory. 13 references. (BJG) 


11769 Axial and pionic field in nuclei. Delorme, 
J.; Ericson, M.; Figureau, A.; Thevenet, C. (Claude Bernard Univ., 
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Villeurbanne, France). AJP (Am. Inst. Phys.) Conf. Proc.; No. 33, 
190-191( 1976). 
From International topical conference on meson-nuclear 
The Pittsburgh, Pennsylvania, United States of America (USA) 
ea 1976). 
e CONF-760561—. 
Using PCAC, a basic relation between the axial current and 
the pionic field in nuclei is obtained. (SDF) 


11770 Nucleon—nucleon correlations and elastic pion double 
charge-exchange reactions. Miller, G.A. (Univ. of Washington, 
Seattle). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 684- 
693( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A qualitative discussion is given of the usefulness of elastic 
pion double charge exchange in obtaining information about 
nucleon-nucleon correlations in the nuclear medium. (SDF) 


11771 Nuclear many body problem as a relativistic field theory. 
Wilets, L. (Univ. of Wabdogien, Seattle). AIP (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 746-754( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The nuclear many-body problem as a relativistic field theory 
of nuclear matter is examined. In this context, pion-nucleus scat- 
tering and nucleon-nucleon potentials are considered, and objec- 
tives of future calculations are outlined. (SDF) 


11772 Effect of the A(1236)-resonance in NN-scattering, 
nuclear and neutron matter including all partial waves. Machleidt, 
R. (State Univ. of New York, Stony Brook); Holinde, K. AJP (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 663-665( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Nuclear and neutron matter properties are calculated with 
one-boson-exchange-potentials which include the A-resonance in 
all partial waves. Many-body corrections in (L greater than or 
equal to | )-partial wave states and those arising from the transition 
potential with two A are appreciable. In the nuclear matter calcu- 
lations the prescription for the hole potential is varied leading to 
substantially different results. It is found that the many-body ef- 
fects due to the A-resonance alone do not lead to the experimental 
saturation point. 


NUCLEAR REACTIONS AND SCATTERING 


REFER ALSO TO CITATION(S) 11625, 11669, 11765, 11770, 
11795 


11773 (CONF-7509135—P2, pp 189-203) Collective effects in 
fast neutron capture. Nilsson, L. (Tandem Accelerator Lab., Upp- 
sala). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

A short review of the principal features of the semi-direct 
capture model is given. The second part is devoted to recent 
neutron capture data, pointing at some limitations of the model. 
Finally, some prospects for future studies in this field are 
discussed, among these the possibility of collective quadrupole 
capture. 7 figures. 


11774 Models for proton induced pion production. Dillig, M. 
(State Univ. of New York, Stony Brook); Huber, M.G. AIP (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 266-267( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Different models for (p,w) production are discussed. In- 
cluded are the one-nucleon model in the DWBA, and multiple 
scattering approaches. (SDF) 


11775 S-wave pion absorption by nuclei. Hachenberg, F.; 
Huefner, J.; Pirner, H.J. (Univ., Heidelberg). AIP (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 270-271( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 


ERA VOL. 2, NO. 5 


The absorption of pions by nuclei leads to an imaginary part 
in the optical potential for pionic atoms. The imaginary part is cal- 
culated by assuming the rescattering mechanism to dominate. The 
pion scatters off-shell by one nucleon and is absorbed by a second 
one. The aN scattering amplitude is constructed from a field 
theoretical model. Its off. mass shell properties prove important to 
reproduce the data. 


11776 Pion induced reactions in the isobar model. Ginocchio, 
J.N. (Los Alamos Scientific Lab., NM). A/P (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 338-339( 1976). 

From International topical conference on meson-nuclear 
physics; ag Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

It is shown that the proton spectrum measured in pion in- 
duced reactions on nuclei can be reproduced in the isobar model 
using a phenomenological form factor which reproduces the pion 
production cross section in proton-proton collisions. 


11777 A(1405) in nuclear matter and implications for kaonic 
atoms. Eisenberg, J.M. (Tel-Aviv Univ., Israel). AJP (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 542-543(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A dynamic effect in the K~p system which effectively 
changes the sign in the real part of the optical potential is con- 
sidered. The effect involves the dissociation of the A(1405) into a 
= hyperon and a pion, the latter forming a A(1236) J = T = */, 
resonance with a nucleon. (SDF) 


11778 Pion—nucleus elastic scattering. Tabakin, F. (Univ. of 
Pittsburgh). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 38- 
54( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A few topics concerning the application of multiple scatter- 
ing theory (MST) to pion-nucleus elastic scattering in the 
resonance region are discussed. Included are a critique of MST 
with emphasis on its range of validity in the 3-3 resonance region, 
a discussion of the Rayleigh-Lax potential, and a description of 
isobar dynamics. (SDF) 


11779 Covariant theory of the off-shell pion—nucleon scatter- 
ing amplitude. Cammarata, J.B. (Stanford Univ., CA); Banerjee, 
M.K. AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 74-75( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A brief qualitative description is given of a covariant exten- 
sion of the Chew-Low theory of the off-shell aN scattering am- 
plitude at low energy, which includes the effects of nuclear recoil 
and the sea gull terms. (SDF) 


11780 Pauli-blocking effects in low energy pion—nucleus scat- 
tering. Dover, C.B. (Brookhaven National Lab., Upton, NY); 
Lemmer, R.H. AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 82- 
83( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

It is shown that a hole-line expansion of the pion self-energy 
overestimates the quenching of the aN scattering amplitude in 
nuclear matter, and that the inclusion of RPA-type correlations is 
essential for a correct description. 


11781 PIPIT: a momentum space optical code for 
pions. Eisenstein, R.A. (Carnegie-Mellon Univ., Pittsburgh); 
Tabakin, F. AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 84- 
85( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A oe description is given of the oe model pro- 
gram PIPIT, created to solve the Lippmann-Schwinger equation 
with relativistic kinematics. (SDF) 


11782 I optical potential for low and intermediate 
energy Landau, R.H. (Oregon State Univ., Corvallis); 
Thomas, A.W. AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 86- 
87( 1976). 
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From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

An outline is given of a three-body approximation to the op- 
tical potential at both low and intermediate energies. (SDF) 


11783 Effects of the Pauli suppression of the Born amplitude in 
a nuclear medium. Nutt, W.T. (Brooklyn Coll., NY). AlP (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 90( 1976). 

From International topical conference on meson-nuclear 
oo Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

It is noted that the suppression of the Born term in the 
pion-nucleon interaction which is expected due to the action of the 
Pauli Exclusion Principle in a nuclear medium gives rise to a 
downward shift to the (3,3) resonance. 


11784 Relativistic description of directly interacting pions and 
nucleons. Heller, L. (Los Alamos Scientific Lab., NM). AIP (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 93-104( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The expected magnitudes of the leading relativistic effects 
on an off-energy-shell T matrix element are estimated using the 
Bakamjian-Thomas formulation of relativistic potential theory. For 
pion-nucleon scattering at medium energy, the two largest cor- 
rections are expected to result from the use of relativistic relative 
momenta rather than nonrelativistic values. The importance of ad- 
ditional terms depends upon the detailed behavior of the T matrix. 


11785 Field theoretic aspects of pion nucleus physics. Banerjee, 
M.K. (Univ. of Maryland, College Park). A/P (Am. Inst. Phys.) 
Conf. Proc.; No. 33, 119-129( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Field theoretic aspects of pion nucleus physics are illus- 
trated with a discussion of a phenomenological form of the pion- 
nucleon off-shell scattering amplitude and with comments on mul- 
tiple scattering. 


11786 Isobars in nuclei. Weber, H.J. (Univ. of Virginia, Char- 
lottesville). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 130- 
145(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Recent theoretical studies of (NA), (NN*) and (AA) isobar 
admixtures to the two-nucleon bound and continuum states are 
reviewed, including a critical survey of spectator experiments 
designed to search for the 4( 1236) in the deuteron ground state. 


11787 Doorway—isobar theory for meson—nucleus physics. I. 
The isobar—doorway picture. Kisslinger, L.S. (Carnegie-Mellon 
Univ., Pittsburgh). A/P (Am. Inst. Phys.) Conf. Proc.; No. 33, 159- 
171(1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The parameters depicting baryon resonances are carefully 
defined and the operator relationship for the two-body system is 
given. The Isobar-Doorway model is formulated in a general 
manner and the results are used to describe both pion-nucleus and 
kaon-nucleus systems. (SDF) 


11788 Field theory treatment of 7-nucleus scattering. Miller, 
G.A. (Univ. of Washington, Seattle). AJP (Am. Inst. Phys.) Conf. 
Proc.; No. 33, 178-179( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A field theoretic approach to m-nucleus scattering is 

which is based on finding equivalent linear equations for 
bo a-nucleus and m-nucleon scattering. (SDF) 


11789 Resonance damping in the interaction of pions with 
nucleons in nuclear matter. Liu, L.C.; Nutt, W.T.; Shakin, C.M. 


(Brooklyn Coll., NY). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 
186( 1976). 
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From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

A calculation of the pion-nucleon interaction in nuclear 
matter including effects of propagator modification results in a sig- 
nificant damping width for the (3,3) resonance. 


11790 Analyticity and pion-nucleus scattering. Dumbrajs, O. 
(Univ., Warsaw). AIP (Am. Inst. Phys.) Conf. Proc.; No. 33, 192- 
193( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

Some more refined methods than simple forward dispersion 
relations are suggested for studying the pion-nucleus scattering. 


11791 Test of the new threshold expansion of the pion—nucleus 
S-wave am by means of di relations. Pilkuhn, H. 
(Univ., Karlsruhe, Ger.); Schlaile, H.G.; Zovko, N. A/P (Am. Inst. 
Phys.) Conf. Proc.; No. 33, 194-195( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The new threshold expansion of the crossing-symmetric s- 
wave scattering amplitude is qualitatively confirmed by means of 
dispersion relations for the forward scattering amplitude. 


11792 Limits of the nuclear viscosity coefficient in the liquid- 
drop model. Wong, C.Y. (Oak Ridge National Lab., Tenn. 
(USA)). Phys. Lett., B; 61: No. 4, 321-323(12 Apr 1976). 

The upper and lower limits of the nuclear viscosity coeffi- 
cient are estimated within the framework of the liquid-drop model. 
In addition, it is found that there is a critical fissility parameter 
above which all quadrupole vibrations are overdamped even at T 
approximately 0. 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 11641 


SPONTANEOUS AND INDUCED FISSION 


11793 (CONF-7509135—P1, pp 57-70) Coherent state theory 
of large amplitude collective motion. Rowe, D.J. (Univ. of Toron- 
to). 1976. 

From International symposium on nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

In order to reduce the n-body problem to a solvable few- 
body problem, an invariant subspace of the Hamiltonian is sought 
by finding solutions of the time-dependent Schroedinger equation. 
5 references. (BJG) 


11794 (CONF-7509135—P2, pp 613-619) Energy dissipation 


from collective to internal excitation in fission. Schultheis, H.; 
Schultheis, R. (Univ., Tuebingen, Ger.). 1976. 

From International symposium on nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume II. 

Certain limits are placed on the dissipated energy in the 
damping of strong collective excitations in fission by comparing 
the potential energy at scission with experimental post-scission 
data. The spontaneous fission of ™*Cf is considered. 2 figures. 
(SDF) 


NUCLEAR MODELS 


11795 (AD-A—024089) An energy-dependent, Lane-model, 
nucleon—nucleus optical potential. Patterson, D.M.; Doering, R.R.; 
Galonsky, A. (Michigan State Univ., East Lansing (USA). 
Cyclotron Lab.). May 1974. Contract N00014-68-A-0109-0008. 
9p. (MSUCL—119). NTIS $3.50. 

Sponsored in part by National Science Foundation, 
Washington, D.C. 

A global, energy-dependent, Lane-model, nucleon—nucleus 
optical potential has been determined by fitting (p,n)-IAS angular 
distributions between 25 and 45 MeV while maintaining the fit ob- 
tained by Becchetti and Greenlees to proton elastic-scattering data 
over a wide mass and energy range. In this way the essential validi- 
ty of the Lane model for nucleon—nucleus optical potentials was 
firmly established. (GRA) 
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11796 (CONF-7509135—P1, pp 27-56) One-dimensional 
nuclear dynamics in the time-d t Hartree Fock approxima- 
tion. Bonche, P.; Koonin, S.; Negele, J.W. (Massachusetts Inst. of 
Tech., Cambridge). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

The advantages of the Time-Dependent Hartree Fock ap- 
proximation as a starting point for a systematic, unified theory of 
nuclear dynamics are discussed. Three problems are noted: the in- 
terpretation of final states, the derivation of the effective interac- 
= and the treatment of the residual interaction. 16 references. 
(BJG) 


11797 (CONF-7509135—P1, pp 123-139) Magnetic moments 
and magnetic giant resonances. Speth, J. (Kernforschungsanlage, 
Juelich, Ger.). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

The possibility of a nuclear model allowing one to calculate, 
in a consistent manner, all known properties of the excited states is 
discussed. The connection between the excitations in 7*Pb and the 
electromagnetic moments of neighboring odd mass nuclei is ex- 
amined. 19 references. (BJG) 


11798 (CONF-7509135—P1, pp 143-165) Interaction between 
collective and noncollective modes in the nuclear excitation. Tamu- 
ra, T. (Univ. of Texas, Austin); Udagawa, T.; Kishimoto, T. 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

It is shown to what extent one can describe the nature of 
the so-called collective nuclei in terms of Boson expansion 
technique. There the effect of noncollective excitation mode upon 
that of collective mode is taken into account. The theoretical pre- 
dictions are modified if the Boson expansion technique is extended 
so as to treat the noncollective mode more explicitly. 


11799 (CONF-7509135—P1, pp 167-182) Microscopical 

of the nuclear collective motion. Vanagas, V. (Inst. for 
Physics and Mathematics, Vilnius). 1976. 

From International symposium on _ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

New results on the microscopical theory of the nucleus are 
discussed. 11 references. (BJG) 


11800 (CONF-7509135—P1, pp 281-354) Cluster-vibration 
model, Ward identity, and GVISR. Paar, V. (Inst. Rudjer Boskovic, 
Zagreb). 1976. 

From International symposium on_ nuclear structure; 
Balatonfured, Hungary (1 Sep 1975). 

In Proceedings of international symposium on nuclear struc- 
ture. Volume I. 

The cluster-vibration model (CVM) is discussed. A simple, 
strightforward extraction of the basic physicals properties from the 
CVM can be obtained with a set of asymptotic selection and inten- 
sity rules called GVISR. Results of calculations in the CVM 
diagonalization are given. 48 references, 29 figures. (BJG) 


RADIATION AND SHIELDING PHYSICS 


11801 (UCID—17206) Neutron flux measurement at RTNS 
facility. Barschall, H.H.; Booth, R.; Wong, C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Jul 1976. Contract 
W-7405-ENG-48. 15p. Dep. NTIS $3.50. 

Procedures and instrumentation for measuring neutron 
fluences and doses at the Lawrence Livermore Laboratory RTNS 
facility are described, primarily for information to outside users of 
this facility. The results of an intercomparison of the dosimeters 
are given, and the accuracy of the fluence determination is 
discussed. 


RADIATION PHYSICS 


11802 (AD-A—020923) Extension of the energy deposition 
code E-DEP-1 to higher energies. Final report. Mueller, G.P.; West- 
moreland, J.E. (Naval Research Lab., Washington, D.C. (USA)). 
Jan 1976. 10p. (NRL-MR—3194). NTIS $3.50. 


ERA VOL. 2, NO. 5 


The computer program E-DEP-1, 5 May 1973 version, has 
been modified to calculate the energy deposition of higher energy 
ions in amorphous solids. The original E-DEP-| program is limited 
in beam energy by the form of the inelastic stopping law that it 
uses and by certain structural characteristics of the code. Other 
stopping laws are easily substituted; a sample is included in the ap- 
pendix. The main body of this report outlines the structural 
changes that are necessary in order to use E-DEP-1 for higher 
beam energies. (GRA) 


11803 (AD-A—024155) An invariant imbedding, orders-of- 
scattering approach to particle transport in a slab. Physical sciences 
research papers. Garth, J.C.; Woolf, S. (Air Force Cambridge 
Research Labs., L.G. Hanscom Field, Mass. (USA)). 13 Jan 1976. 
177p. (AFCRL-TR—76-0023; AFCRL-PSRP—654). NTIS $6.75. 

A novel, simplified approach to particle transport in slabs is 
given. The number of particles transmitted and reflected by a slab 
of finite thickness is obtained as a function of the number of colli- 
sions the particles receive. This ‘orders-of-scattering’ solution is 
facilitated by an invariant imbedding approach which leads to a set 
of integral recursion relations between transmitted and reflected 
particle currents. Solutions are given for both one-dimensional and 
three-dimensional transport in slabs for an arbitrary anisotropic 
scattering law. (GRA) 


(EGG— 1183-1524) Gamma-ray scattering at the air- 
ground interface: experimental. Summers, R.L. (EG and G, Inc., 
Las Vegas, Nev. (USA)). 1 Jul 1971. 79p. Dep. NTIS $5.00. 

An experimental and theoretical study was conducted to 
determine the buildup factors for gamma-ray scattering at the air- 
ground interface for cobalt-60 radiation. A sealed radioactive 
source was pumped through a length of flexible tubing and stopped 
at a precise location. Exposure measurements were made with an 
ionization chamber using a vibrating reed electrometer. Measure- 
ments were obtained for detector heights of 1, 3, and 6 feet above 
the surface of the ground and for horizontal distances of 5 to 2500 
feet. The exposure buildup factor was lower than corresponding 
Monte Carlo calculations from 0.01 to 0.4 mean free paths (mfp) 
and nearly the same at distances beyond 0.4 mfp. Very small 
deviations in the ground surface (ground roughness) may have 
caused this difference. Generally, the exposure buildup factor for 
the 6-ft detector height was higher than for the 1-ft height, with in- 
termediate factors at 3 ft. 


11805 (ORO—3820-31) On-line high-resolution mass spec- 
troscopy. Progress report, July 1, 1975—July 1, 1976. Macfarlane, 
R.D.; Torgerson, D.F. (Texas Agricultural and Mechanical Univ., 
College Station (USA). Cyclotron Inst.). Aug 1976. Contract 
E(40-1)-3820. 17p. Dep. NTIS $3.50. 

The search for second-class currents in nuclear beta decay 
continued with measurements of beta—gamma correlations for the 
mirror decays *F(B8~)*°Ne*(1.63) and *Na(8*)*°Ne*( 1.63). The 
°F beta—gamma correlation was measured in beam, and the 
results are being compared with values obtained using the He-jet 
method. A careful analysis of ion velocity distributions emitted 
from fission fragment tracks in solids yielded new information on 
the nature of the process. The temperature of the microplasma 
formed by a fission fragment was determined to be of the order 
10K, and the temperature is dependent on the fission fragment’s 
energy. A mass reflectron is being developed for high mass resolu- 
tion using time-of-flight mass spectroscopy. The application of 
252Cf-PDMS (plasma desorption mass spectroscopy) to new classes 
of involatile compounds continued. Techniques are being studied 
for the routine analysis of involatile species of mass greater than 
2000. The report is basically descriptive in nature. 5 figures, | 
table. (RWR) 


11806 Time-dependent propagation of high energy laser beams 
through the atmosphere. Fleck, J.A. Jr.; Morris, J.R.; Feit, M.D. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Appl. Phys.; 10: No. 2, 129-160(Jun 1976). 

43 figs.; 2 tabs.; 27 refs.; with apps. 

The computation of time-dependent three-space-dimen- 
sional laser beam propagation is described. The methods are ap- 
plicable to the propagation of high energy laser beams through the 
atmosphere in the presence of a horizontal wind and turbulence 
for most situations of interest. Possible cases are propagation of cw 
beams through stagnation zones, multi-pulse propagation, incinfing 
the self-consistent treatment of pulse self-blooming, and p 
tion involving transonic slewing. The solution of the Maxwell wave 
equation in Fresnel approximation is obtained by means of a dis- 
crete Fourier transform method, which, surprisingly, gives excel- 
lent results for diffraction problems. The latter provide a stringent 
test for the accuracy of any solution method. Considerable use is 
also made of discrete Fourier transform methods in solving the 
hydrodynamic equations. The treatment of turbulence is based on 
the generation of random phase screens at each calculation step 
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along the propagation path. In a time-dependent calculation the 
taadom phase screens can be either made to move with the wind 
80S SS Ee ae ee ee ee 
sive ; 


11807 Self-consistent atmospheric EMP coupling in three 
dimensions. Holland, R.; Hill, J.R. (Mission Research Corp., Al- 
1283can 1976). IEEE Trans. Nucl. Sci.; NS-23: No. 3, 1283- 


A three-dimensional, finite-difference solution and 
for self-consistent treatment of Maxwell's equations in air in the 
ee Oe Se ee eee 
on pe Se ee Se Cane ane See 





rap nage Pe mh Conductivity due to the secondary ele 
air 
tron and air-ion densities, and modifies the elec- 





REFER ALSO TO CITATION(S) 9908 


11808 (AD-A—019042) User’s manual for the AFWL Space 
Radiation Environment and Shielding Codes. Final report, 30 Sep 
1973—31 Jul 1974. Hopkins, K: iat 

sociates, Inc., Fort Worth, Tex. (USA)). Aug 1975. Contract 
F33657-72-C-0169. 97p. (RRA-T—7408). NTIS $5.00. 


exception of data all i 
ANSI FORTRAN. A detailed user’s manual 
(GRA) 


REFER ALSO TO CITATION(S) 9863, 9907, 11821, 11944 


11810 a Integral experiments of neutron 

mediums. Bouteau, F.; Calamand, D.; 

7 * Sa A cok Caan den ee 

— 13 - Saint-Paul-les-Durance (France). Dept. des Reac- 

teurs Rapides). 1975. 9p. (In French). (CONF- 
7510633). INIS. 


From 
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11811 (CEA-CONF—3387) New in the C/sub N/ 
method. Grandjean, P.; Kavenoky, A. ( Centre d'Etudes 
Nucleaires de Saclay, 91 - Gif-sur-Y vette (France). Div. d’Etude et 


de eg ag des Reacteurs). 1975. 26p. (CONF- 
751152—2). INIS. 
Fi iali on methods of neutron trans- 


i on tg Fogel es 

Tas duven oonans deceieemants allie Gale tir eaten used 

cesmanrdimedie toate diane presented: treatment of the 

Rayleigh scattering kernel in plane geometry and of the cylindrical 
problems with an isotropic scattering law. 

11812 (LA—6437-PR) and reactor theory. Progress 

report, April 1—June 30, 1976. Miller, W.F. Jr. (Los Alamos 

Schentific Lab., —_—, ore Aug 1976. Contract W-7405- 


ENG-36. 48p. Dep. NTIS 
«oma and reactor theory research for 
the fourth quarter of FY 1976 is reported. In the area of neutral- 


celeration was developed. In the areas of code coordination and 
benchmark calculations, several standardized routines were imple- 
mented and tested on the time-sharing computer system at Los 
Alamos. Zero Power Plutonium Reactor Assembly 4 calculations 


nucleonics i 

for the High Energy Gas Laser Facility and Intense Neutron 
Source facility. A postdesign assessment of the Reference Theta- 
Pinch Reactor blanket resulted in a new blanket design. 5 figures, 
5 tables. 


11813 (LA-UR—76-1439) Zero-dimensional group collapsing. 
Kidman, R.B.; MacFarlane, R.E. (Los Alamos Scientific Lab., 
N.Mex. (USA)). 1976. Contract W-7405-ENG-36. 4p. (CONF- 
761103—4). Dep. NTIS $3.50. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

The purpose of this work is to develop a zero-dimensional 
group collapsing that will enhance the applicability of 
ERDA’s format and super-group standardization efforts. New 
physics algorithms are introduced which allow an exact collapsing 
to a subset group structure. 


11814 ee ee Measurement of the neutron total 
cross section of fluorine from 5 eV to 20 MeV. Larson, D.C.; John- 
son, C.H.; J.A.; Hill, N.W. (Oak Ridge National Lab., 
Tenn. (USA)). Oct 1976. Contract W-7405-ENG-26;DNA-SUB- 
NAO10-02. 40p. Dep. NTIS $4.00. 

Neutron transmissions through Teflon (CF,) and carbon 
were measured to provide high resolution transmission and cross 
sections for fluorine from 5 eV to 20 MeV. The Oak Ridge Elec- 
tron Linear Accelerator (ORELA) was used for the neutron 
source. The 80-m flight path with a “Li glass detector was used for 
the low-energy measurements, and the 200-m flight path with a 
NE-110 detector was used for the higher energy measurements. 
Van wetiens Reipeens eats Sue ee ee 
are discussed in detail. The 2389 resulting values are tabulated and 
compared with the current ENDF/B-IV evaluation. 


11815 (UCID— 17230) Resonance self-shielding calculations 
using the table method. Plechaty, E.F.; Cullen, DE. 


sile material (U-235) and iron using the Probability-Table-Method 
in a Monte Carlo code. 


11816 Application of Walsh functions to neutron transport 
L. Theory. Seed, TJ. (Los Alamos Scientific Lab., NM); 

a R.W. Nucl. Sci. -; 60: No. 4, 337-345(Aug 1976). 
to pty ep eee 

the angular flux with an expansion of the 

by cepreseting the angular fx with a and binary valued sets of 
Walsh function. The Walsh approximation is applied to the one- 
=, isotropic-scattering, try form of the 
neutron transport Sets of partial differential equations 
for the expansion coefficients are derived along with appropriate 
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boundary conditions for their solution. The sets of the Walsh ex- 
pansion to one- and two-dimensional forms of the transport equa- 
tion are also obtained. The two-dimensional expansion coefficient 
equations are shown to be not only hyperbolic but also transforma- 
ble to a set of S/sub N/-like equations that are coupled only 
through the scattering term. Such transformal sets of equations are 
termed Walsh-derived quadrature sets. 


11817 Application of Walsh functions to neutron transport 

Il. Analysis. Seed, T.J. (Los Alamos Scientific Lab., 
NM); Albrecht, R.W. Nucl. Sci. Eng.; 60: No. 4, 346-356(Aug 
1976). 

The results obtained from the solution of the expansion 
coefficient equations obtained in the preceding paper for the 
Walsh approximation are given for both one and two dimensions. 
Since the one-dimensional analysis was performed mainly to lay a 
foundation for the two-dimensional analysis, only a brief summary 
of the one-dimensional results is given. The two-dimensional analy- 
sis was performed on a problem type that accentuates ray effects. 
Solutions obtained with various Walsh and Gauss-Walsh quadra- 
ture sets are shown; these solutions provide substantial mitigation 
of the ray effect, yet retain a reasonable degree of accuracy in the 
calculation of volumetric reaction rates. 


11818 Neutron thermalization in light water: measurement and 
calculation of spectra. Abbate, M.J.; Lolich, J.V.; Parkinson, T.F. 
(Univ. Nacional de Cuyo, Bariloche, Argentina). Nucl. Sci. Eng.; 
60: No. 4, 471-477(Aug 1976). 

Neutron spectra were measured for pure water and for 
boric acid solutions using the time-of-flight technique. After a criti- 
cal review of the available calculational methods, three methods 
were selected for comparison with the experiments. The best 
method proved to be a transport code (modified DTF-IV) incor- 
porating a bound hydrogen model based on the modified Haywood 
Il frequency spectrum. For the pure-water spectrum, the largest 
discrepancy between theory and measurement was 16 percent. 


MEDICAL PHYSICS 


RADIATION PROTECTION STANDARDS 
REFER ALSO TO CITATION(S) 9318 


11819 EPA's role in the control of air-borne effluents from fuel 
cycle plants. Richardson, A.C.B. (Environmental Protection Agen- 
cy, Washington, DC). pp 12.1-12.12 of In Controlling airborne ef- 
fluents from fuel cycle plants. Hinsdale, IL; American Nuclear 
Society (1976). 

From Meeting on controlling airborne effluents from fuel 
cycle plants; Sun Valley, Idaho, United States of America (USA) 
(S Aug 1976). 

See CONF-760806—. 

This paper provides an overview of EPA authorities that af- 
fect the regulation of radioactive materials, and, in particular, air- 
borne radioactive effluents. It also discusses the background, con- 
tent, and rationale for the development of EPA’s proposed new 
environmental radiation standards for the nuclear power industry. 
24 references. 


SOLID STATE PHYSICS 


11820 (AD-A—021696) Theoretical problems in solid state 
and low temperature physics. Final report, 16 Nov 1973—30 Nov 
1975. Bardeen, J.; Dow, J.D. (Illinois Univ., Urbana (USA). Dept. 
of Physics). Jan 1976. Contract DAHC04-74-C-0005. 7p. NTIS 
$3.50. 


Areas of research include theory of vortex motion in pure 
type-II superconductors; nonequilibrium problems associated with 
current flow across superconducting—normal boundaries; a 
theoretical model for study of the study of the exciton mechanism 
for superconductivity, consisting of a very thin metallic film on the 
surface of a semiconductor; theory of enhanced conductivity above 
the Peierls transition temperature from charge density wave fluc- 
tuations in psuedo-one-dimensional conductors; and (5) theory of 
the electronic structure and optical properties of semiconductors, 
with emphasis on ternary alloys of III—V compounds doped with 
nitrogen important for light-emitting diodes and lasers. (auth) 


11821 (BNL—21405) Critical scattering from structural phase 
transitions associated with a homogeneous deformation of the 
crystal. Cowley, R.A. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract E(30-1)-16. 6p. (CONF-760601—2). 
Dep. NTIS $3.50. 
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From Conference on neutron scattering; Gatlinburg, Ten- 
nessee, United States of America (USA) (6 Jun 1976). 

At many structural phase transitions the order parameter is 
linearly coupled to the acoustic modes of vibration as in the 
piezoelectric ferroelectric, KDP. One effect of this coupling is to 
reduce the effect of the critical fluctuations so that classical Lan- 
dau theory is a good description of the transition. In addition, if 
both the order parameter and the acoustic modes scatter neutrons 
coherently there will be interference effects which may lead to a 
complex asymmetric pattern of critical scattering. Calculations of 
this effect for DKDP give good agreement with experimental 
results. 


11822 (LBL—5189) Excited state energy transfer studies using 
electron coherence. Brock, J.C. (California Univ., Berkeley 


spin 
(USA). Lawrence Berkeley Lab.). 23 Jun 1976. Contract W-7405- 
Eng-48. 178p. Dep. NTIS $7.50. 
Thesis. 


The use of electron spin coherence techniques for examin- 
ing the dynamics of excited states subject to energy transfer 
processes is described. Equations detailing the time evolution of a 
coherently coupled two-level system are presented and developed 
to include the effects of feeding and decay processes on coherence 
induced in an excited state ensemble. Various mechanisms respon- 
sible for a loss of phase coherence in an excited state ensemble are 
identified and discussed, including the effects of energy exchange 
between systems that are not translationally equivalent. Also 
described is electron spin ordering, a new approach for examining 
electronically excited states. A model incorporating kinetic fea- 
tures of excited state ensembles is developed to characterize the 
decay of the ordered state for both on and off resonance applica- 
tions. Spinlocking and electron spin ordering are used to study ex- 
citon transport between localized isotopic impurity states via the 
one-dimensional triplet exciton band of 1,2,4,5  d,- 
tetrachlorobenzene. Measurements of the rate constant for trap to 
trap migration as a function of both temperature and trap concen- 
tration are presented, along with a model for calculating the quan- 
tum yield of excitons that migrate to different trap sites upon ther- 
mal promotion. 


SUPERCONDUCTIVITY 
REFER ALSO TO CITATION(S) 11540, 11820 


GENERAL THEORY 
REFER ALSO TO CITATION(S) 10460 


11823 Solvable cases of the Bogoliubov equations of supercon- 
ductivity. Chen, D.Y.; Hu, C.R. (Univ. of Southern California, Los 
Angeles). J. Low Temp. Phys.; 25: No. 1/2, 43-46(Oct 1976). 

It is shown that many solvable special cases of the zero- 
field, one-dimensional Bogoliubov equations in the WKBJ approxi- 
mation discovered so far are members of a four-parameter family 
of solvable pair potentials defined by the differential equation 
dA(z)/dz = a+bA(z) + cA*(z), with a, b, and c arbitrary real con- 
stants. Furthermore, it is pointed out that any one of these solvable 
real pair potentials remains solvable after a purely imaginary con- 
stant is added to it. 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 10342, 10351, 10362, 10372, 
10382, 10426, 10441, 10444, 10445, 10447, 10448, 10451, 
10452, 10453, 10454, 10460, 10480, 10522, 10525, 10553, 10561 


11824 (AD-A—020132) Experimental development of a dis- 
Cas a a spectrometer. Final report, 15 Sep 
1972—15 Sep 1975. Bron, W.E. (Indiana Univ., Bloomington 
(USA). Dept. of Physics). 15 Oct 1975. 13p. NTIS $3.50. 

«During the 3-year period, two major experiments have been 
carried out and completed. These are: (1) An experiment evaluat- 
ing a vibronic sideband spectrometer for a study of nearly 
monochromatic phonons obtained through phc fl 
from superconducting lead films. The results have been presented 
and published. (2) An experiment evaluating the use of supercon- 
ducting tunneling junctions as generators and detectors of nearly 
monochromatic phonons. This experiment has shown the entirely 
unexpected result that high frequency phonons, at least as high as 
1.4 THz, escape from superconducting Sn and that Pb junctions 
can be used as a partial spectrometer to obtain some information 
on the spectral distribution of the escaping phonons. (GRA) 
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11825 (AD-A—020981) Advanced concepts of superconduc- 
: a comparative review of Soviet and American research. Part 

. High pressure . Interim Ksander, Y.; 
Singer, S. (Rand Corp., Santa Monica, Calif. (USA)). Jan 1976. 
= DAHC15-73-C-0181. 44p. (R—1579-ARPA). NTIS 


See also Part I, AD—787054. 

The second of three reports on superconductivity, this ex- 
amines laboratory techniques for obtaining high pressures and their 
effects on the superconducting properties of materials. (The first, 
R-1401-ARPA, treated high-temperature superconductivity; the 
third will discuss high-field superconductivity.) An assessment of 
U.S. and Soviet research in high-pressure superconductivity (HPS) 
based on a comprehensive coverage of open-source literature from 
1971 oe June 1974. Megabar pressure capability is at hand, 
thanks to development of very hard structural materials. Experi- 
mental data are copious, although the pressure range is limited and 
volume parameters are almost lacking. Soviet H 
i to be materials-oriented; American, more academic. 

ydrogen metallization under superhigh pressure is of major in- 
terest in the Soviet new materials program. HPS research has 
eee the USSR in a position of major strength in this field. 
auth) 


11826 Superconducting fluctuations in A15-compounds in high 
fields. Dieterich, W. (Max-Planck-Institut fuer Festkoer- 
- orschung, Grenoble, France); Fulde, P. pp 99-102 of In 

ysics under intense magnetic fields. Paris; Centre National de la 
Recherche Scientifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

Superconducting fluctuations in A 15—compounds are stu- 
died, using phenomenological Ginzburg—Landau equations as 
proposed by Barisic and de Gennes. It is found that the fluctua- 
tions are strongly enhanced by a magnetic field. The fluctuation 
contribution to the specific heat in fields of the order of 10 T is 
found to be large enough to be observable. Experiments by Maita 
and Bucher on V,Si are interpreted in this way. It is su ed that 
detailed measurements of the anisotropy tties of the 
tetragonal phase should give important information about the elec- 
tronic structure. The anisotropy should show up in the upper criti- 
cal field as well as in the specific heat. 


THEORETICAL PHYSICS 


GENERAL AND MISCELLANEOUS 


11827 (AD-A—021191) A 1975 least-squares adjustment of 
values of the fundamental constants. Interim report. Bendel, W.L. 
(Naval Research Lab., Washington, D.C. (USA)). Jan 1976. 24p. 
(NRL-MR—3213). NTIS $3.50. 

After the 1973 report on the fundamental constants by 
Cohen and Taylor, a new measurement of Avogadro's constant, 
(N/sub A/), was published by Deslattes et al. Based on improved 
techniques, the result is considerably more precise than the 1973 
value, which was based ss on other types of data, and is 8.2 
ppm (1.6 times the 1973 standard deviation) larger. In the present 
report, a new least-squares adjustment is made, with six parameters 
and the measurement of N/sub A/ plus other new data. Recom- 
mended values of 75 constants are presented, half of which differ 
from the former values by 1.0 to 1.5 times the 1973 standard 
deviation. The uncertainties of the new values are often much less 
than the 1973 uncertainties, 0.38 as large according to one figure 
of merit. (GRA) 

of Bell's 


11828 (LBL—5418) Philosophical motivations 
theorem and the ‘s Clauser, J.F. (California 


problem. 

Univ., Berkeley (USA). Lawrence Berkeley Lab.). Apr 1976. Con- 
tract W-7405-ENG-48. 4p. (CONF-760474—3). Dep. NTIS $3.50. 

From Communication to the thinkshop on physics) experi- 
mental quantum mechanics; Erice, Sicily, Italy (18 Apr 1976). 

The question suggested by the Bell theorem of whether 
natural phenomena or systems possess intrinsic properties indepen- 
dent of their observers is considered, that is, whether objective 
systems, objects, exist. It is assumed that they do and the con- 
sequences are examined and possible tests of this assumption are 
examined. (JFP) 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 11831 


11829 (AD-A—019116) FORTRAN 
shifts of the three-dimensional 


square report. Repace, 
J.L. (Naval Research Lab., Washington, D.C. (USA)). Jul 1975. 
47p. (NRL-MR—3082). NTIS $4.00. 


to plot phase 
R 
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This program, for the CDC 3800 Computer, calculates and 
provides CalComp plots of, phase shifts in radians or for 
quant hanical scattering from a 3-dimensional tically 
yg ay square well potential of width a and depth -V, for a 

Broglie quantum particle of energy E. The program, which can 

oo in two-or three-dimensional representations, calculates the 

rst five phase shifts, and permits the determination of the number 
of bound states the well will support for each phase shift. (auth) 





RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 11463 


11830 (N—75-26949/8ST) Relativistic ysics. Final re- 
port, 1974—1975. Smalley, L.L. (Alabama Univ., Huntsville 
(USA)). 1975. Contract NGL-01-008-001. Sip. (NASA- 
CR—142988; FR—4). NTIS $4.25. 

The coordinate independence of gravitational radiation and 
the parameterized t-Newtonian approximation from which it is 
extended are described. The general consistency of the field equa- 
tions with Bianchi identities, gauge conditions, and the Newtonian 
limit of the perfect fluid equations of hydrodynamics are studied. 
A technique of modification is indicated for application to vector- 
metric or double metric theories, as well as to scalar—tensor theo- 
ries. (GRA) 


11831 (NTIS/PS—76/0135) Relativity theory (a y 
with abstracts). Report for 1970— 1976. Grooms, D.W. (National 
Technical Information Service, Springfield, Va. (USA)). Mar 
1976. 141p. NTIS $25.00. 

Supersedes NTIS/PS—75/230. 

Research studies are presented on special and general 
relativity. Gravitational theory, field theory, and space—time stu- 
dies are included as are studies involving the Minkowski space, the 
Schrodinger equations, the Dirac equations, and the Lorentz trans- 
formations. (This updated bibliography contains 136 abstracts, 4 of 
which are new entries to the previous edition.) (GRA) 


ELECTRICITY AND MAGNETISM 


11832 (AD-A—017696) Source region EMP calculations. Final 
report Sep 1974—Aug 1975. Chadsey, W.L.; Parkinson, E.R.; 
Pine, V.W. (Science Applications, Inc., McLean, Va. (USA)). Jun 
1975. Contract DAAG39-75-C-0034. 70p. (SAI—75-502-WA). 
NTIS $4.50. 

Source region EMP and close-in coupling calculations were 
performed in support of a source region EMP simulation experi- 
ment performed in the AURORA flash x-ray environment. Calcu- 
lations were performed of the photon transport and electron trans- 
port to obtain the EMP drivers within an air-filled right circular 
cylinder. Maxwell's equations were solved by a finite difference 
technique to obtain the EMP fields and the current coupled to 
right circular cylindrical body within the cylindrical test chamber. 
(auth) 


MATHEMATICAL PHYSICS 


REFER ALSO TO CITATION(S) 11751, 11752, 12128 


11833 (UCID— 17099) Survey of applied and computational 
mathematics at LLL. Chang, J.; Ekstrom, M.; Fritsch, F. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
11 Jun 1976. Contract W-7405-eng-48. 56p. Dep. NTIS $4.50. 

A summary of current activities in applied and computa- 
tional mathematics at the Lawrence Livermore Laboratory is 
given. It is evident from the survey that there is a very broad spec- 
trum of research and development in this area of mathematics. 
However, only a small percentage of the total effort is directly in- 
volved with fundamental research. The Laboratory is advised to 
adopt a formal policy to establish and support a research p' 
in applied and computational mathematics. Coordination of related 
efforts is needed, and s toward this are recommended. In addi- 
tion, a study of interactions between mathematical methods and 
computer architectures is necessary for the Laboratory's ever-in- 
creasing requirement for computational capability. 5 figures, 3 ta- 
bles. 


CONTROLLED THERMONUCLEAR 
RESEARCH 


REFER ALSO TO CITATION(S) 10486 
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index. Volume 11, eS. SO. Soe 


, author index, mor og index. Leopoldshafen, Ger.; Zentral 
Dokumentation (1976). vp. 


Technology index for plasmaphysics research and fusion 
reactors. Volume 10, No. 9, 1976. Bibliography, author index, sub- 
index, Leopoldshafen, Ger.; Zentralstelle fuer Atom- 
i umentation (1976). vp. 
This " bibliography contains 213 references on various 
aspects of controlled fusion research. (MOW) 


11836 T index for plasmaphysics research and fusion 
reactors. Volume 10, No. 8, 1976. Bibliography, author index, sub- 
ject index, appendix. len, Ger.; Zentralstelle fuer Atom- 
kernenergie-Dokumentation (1976). vp. 

This _bibli y contains 203 references on various 
aspects of controlled fusion research. (MOW) 


index. Volume 11, No. 9, 1976. Bibliog- 
raphy, author index, subject index. en, Ger.; Zentral- 
stelle fuer Atomkernenergie-Dokumentation (1976). vp. 
This bibliography contains 764 references on various 
aspects of plasma physics. (MOW) 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 


REFER ALSO TO CITATION(S) 10800, 11882, 11931, 11969, 
11971, 11986, 12080, 12085, 12117 


11838 (AD-A—017717) Nonlinear heating of plasmas by high- 
power lasers. Interim report 1 Aug 1974—31 Jul 1975. Goldman, 
M.V.; Bardwell, S.; McKinnis, D.; DuBois, D.F. (Colorado Univ., 
Boulder (USA)). Sep 1975. Contract F44620-73-C-0003. 74p. 
(CU—1013). NTIS $4.50. 

Theoretical research carried out under AFOSR contract no. 
F44620-73-C-0003 during the period August 1, 1974 to July 31, 
1975, is described in this interim report. Nonlinear effects as- 
sociated with an intense laser beam incident upon a dense hot 
plasma have been studied. During the past year a large part of the 
research has been devoted to radiation-excited localized plasma 
fields, or solitons, with particular emphasis on effects of 
background magnetic fields and thermal fluctuations. Such solitons 
are believed to play an important role in plasma heating. rin addi- 
tion, further general work on parametric instabilities and mul- 

effects was conducted. An experiment is now in ‘progress 
and preliminary results indicate direct measurement of parametri- 
cally unstable Langmuir waves in a high density plasma may have 
been achieved. (GRA) 


11839 (CONF-760637—2) Tokamak 

tense pulsed ion beams. Manheimer, W.M.; Ott, E.; Haber, IL. 
(Naval Research Lab., Washin oe D.C. (USA)). 1976. Contract 
E(49-20)-1006. 10p. Dep. NTIS $3.50. 

From 3. international meeting on theoretical and experi- 
mental aspects of heating of toroidal plasmas, Grenoble, France 
(26 Jun 1976). 

The temporal evolution of the temperature profile of an rf 
heated plasma torus is calculated. The model includes the follow- 
ing effects: (1) inward energy transport by externally launched 
lower hybrid waves which Landau damp and heat the plasma as 

_propagate from the plasma edge to the vicinity of the lower 

resonance where the remainder of their energy is deposited; 
() quasilinear plateau formation and the competing effect of 
Fokker-Planck collisions; (3) electron and ion thermal conductivi- 
pei Saye ae equilibration. The implications of various 
models of thermal conductivity (neoclassical, pseudocliassical 

deposition 


> 
amounts of energy from being deposited in the outer regions of 


11840 (EUR-CEA-FC—792) Lower hybrid resonance heating 
of the JET plasma. Brambilla, M.; Lallia, P.; Nguyen Ti K. 
(Association Euratom-CEA, Centre d'Etudes Nucleaires de Fon- 
tenay-aux-Roses, 92 (France). Groupe de Recherches sur la Fusion 
Controlee; CEA Centre d'Etudes Nucleaires de Fontenay-aux- 
Roses, 92 (France). Dept. de Physique du Plasma et de la Fusion 
Controlee). Oct 1975. 40p. INIS. 
A prelimi ition is ited to 
Lain. bioaag & deo IY pease, Ccng 0 phase Comghite amy 
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(the Grill). The frequency is first choosen in order to locate the 

energy region well within the plasma. The theory of the 

ORES 8 Se ne fo gen eee ar veeee Vee ee a 

propriate Grill parameters compatible with the access available on 

the JET. teaching 10naw'' i's ailer Gd Gauh calintion eagle of 
to the plasma is proposed. 


11841 Se Lower — resonance heating 
of large Tokamaks. Slew wave structure and 
Nguyen Trong, K. (Association Euratom-CEA, Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Groupe de 
Recherches sur la Fusion Controlee; CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France). Dept. de Physique 
du Plasma et de la Fusion Controlee). Oct 1975. 21p. (In French). 
INIS. 
A short description of waveguide slits antenna proposed by 
J.J. Capitain et al. as launching structure for the lower hybrid 
coeneanes Gamay 1 Siee Seat poe Cotas © ee, he 
Saneinaee matching problem is considered in detail and a 
eundiieg alent te qeapeell tor 2 and 4 wonngeides samen. The 
circuit can be built with standard microwave components such as 
lossless multipoles and moving short-circuits. 


11842 (LA—6485-PR) E Division quarterly report, March 
1—May 31, 1976. Kelley, P.A. (comp.). (Los Alamos Scientific 
Lab., N.Mex. (USA)). Sep 1976. Contract W-7405-ENG-36. 4Ip. 


Brief reports on research done during the quarter are given 
on the following topics: electronic temperature monitoring and 
identification for livestock, elec i (fracture 
mapping), NSRSC controls and instrumentation (solar heating and 
cooling), fiber optics for downhole instrumentation (weapons test- 
ing), detector research and development, Tokamak ohmic heating 
study, switching requirements for ohmic heating, and high-tem- 
perature electronics. Technical services and engineering os 
(development projects, program support, instrumentation 

sketched. ee ete ne deatgdon, oh emly 
no hard data. 3 figures, | table. (RWR) 


11843 (PPPL—1278) C img-ion tokamak fusion 
reactors. Jassby, D.L.; Kulsrud, R.M.; Perkins, F.W.; Killeen, J.; 
Marx, K.D.; McCoy, M.G.; Mirin, A.A.; Rensink, M.E.; Tull, C.G. 
(Princeton Univ., NJ. (USA). Plasma Physics Lab.). Sep 1976. 
Contract E(11-1)-3073. 16p. (CONF-761012—22). Dep. NTIS 
$3.50. 

From 6. international conference on plasma physics 
controlled nuclear fusion research; Berchi 
Federal Republic of (F.R. Germany) (6 Oct 1976). 





parameters i 

transport code that includes charge-exchange effects and particle 
and heat diffusion of ‘‘warm”’ ions and electrons. With inclusion of 
realistic charge-exchange loss and a significant warm-ion popula- 
tion, the ideal CIT Q-values are found to be reduced by 60 to 70 
percent for a given [n/sub e/tau/sub Ee/]. For example, Q = 1.0 
for W/sub inj/ = 80 keV (D*) and 120 keV (T°), when [n/sub 
e/tau/sub Ee/] = 8 x 10% cm™s and [n/sub hot//n/sub e/] approxi- 
mately equal to 0.7. Generally, the total ion pressure is 3 to 5 
times the electron pressure, and the warm-ion temperature approx- 
imately 2T/sub e/. 


(PPPL— 1289) Emergy less rates of energetic ions in- 
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11845 (UCRL—77846) Fueling, heating, and leaking of 

in mirror reactors. Carlson, G.A.; Moir, R.W. (California 

niv., Livermore (USA). Lawrence Livermore Lab.). 25 Jun 

1976. Contract W-7405-Eng-48. 24p. (CONF-760622—43). Dep. 
NTIS $3.50. 

From American Nuclear Society 1976 annual meeting; 
Toronto, Ontario, Canada (13 Jun 1976). 

The principles of mirror machine confinement are reviewed 
with emphasis on the physical process of neutral beam injection 
and plasma end leakage. The characteristics of efficient neutral 
beam injectors and direct energy convertors for the plasma and 


leakage are described. 


11846 (UCRL—78121) 2XIIB plasma confinement experi- 
ments . Coensgen, F.H.; Clauser, J.F.; Correll, D.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab. ). 6 Aug 1976. 
Contract W-7405- -Eng-48. 12p. Dep. NTIS $3.50. 

This paper reports results of 2XIIB neutral-beam injection 
experiments with plasma-stream stabilization. The stream is 
nea either by a pulsed plasma generator located on the field 

ines outside the plasma region or by ionization of neutral gas in- 
troduced at the mirror throat. In the latter case, the gas is ionized 
by the normal particle flux through the magnetic mirror. A method 
of plasma startup and sustenance in a steady-state magnetic field is 
reported in which the plasma stream from the pulsed plasma 
generator serves as the initial target for the neutral beams. After 
an energetic plasma of sufficient « msity is established, the plasma 
generator stream is replaced by the gas-fed stream. Lifetimes of 
the stabilized plasma increase, with plasma temperature in agree- 
ment with the plasma stabilization of the drift-cyclotron loss-cone 
mode. The following plasma ters are attained using the 
pulsed plasma generator for stabilization: n approximately 5 x 10" 
cm~*, anti W/sub i/ approximately 13 keV, T/sub e/ = 140 eV, and 
ntau/sub p/ approximately 7 x 10’ cm~*.s. With the gas feed, the 
mean deuterium ion energy is 9 keV and the peak density n ap- 
proximately 10'* cm~*. In the latter case, the energy confinement 
parameter reaches ntau/sub E/ = 7 x 10'® cm~*\s, and the particle 
confinement parameter reaches ntau/sub p/ = | x 10"' cm=*:s. 


11847 a li gg 1)) 2XIIB plasma confinement ex 

Coensgen, F.H.; Clauser, J.F.; Correll, D.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 23 Sep 
1976. Contract W-7405-Eng-48. 12p. (CONF-761012—20; IAEA- 
CN—35/C1). Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

This paper reports results of 2XIIB neutral-beam injection 
experiments with plasma-stream stabilization. The plasma stream is 
= either by a pulsed plasma generator located on the field 
ines outside the plasma region or by ionization of neutral gas in- 
troduced at the mirror throat. In the latter case, the gas is ionized 
by the normal particle flux through the magnetic mirror. A method 
of plasma startup and sustenance in a steady-state magnetic field is 
reported in which the plasma generator serves as the initial target 
for the neutral beams. After an energetic plasma of sufficient den- 
sity is established, the plasma generator stream is replaced by the 
gas-fed stream. Lifetimes of the stabilized plasma increase with 
plasma temperature in agreement with the plasma stabilization of 
the drift-cyclotron loss-cone mode. The following plasma parame 
ters are attained using the pulsed plasma generator for abiliza- 
tion: n approximately equal to 5 x Pro cm~*, W/sub i/ approxi- 
mately equal to 13 keV, T/sub e/ = 85 eV, and n tau/sub p/ ap- 
proximately equal to 7 x 10° cm™ . s. With the feed, the mean 
Se eo ae ee ity n approxi- 
mately equal to 10' -3. In the latter case, the energy confine- 
ment eter conten n tau/sub E/ = 6.2 x 10" cm=. s, and the 
—_ confinement parameter reaches n tau/sub p/ = 1.2 x 10" 

wi” 


==. wp ee thermonuclear reactor based on plasma con- 
Lavrent’ev, O.A.; Kal- 


electric and magnetic fields. 

mic Ty ey A.V.; Ziser, V-E.; Yuferov, VB. Izv. 
Nauk ‘SSSR Tg Transp.; No. 6, 54-59( 1975). (In Rus- 
» problems of designing a thermonuclear reactor based on a 
aan, trap are considered. As a model, spheri- 
, which gives the highest ratio of the energy yield in 
= po omy in relation to surface oe is ee aa ee 

purposes. Based on an extrapolation of experimen ev: 
tions of parameters and of the thermonuclear capacity of 
the reactor are made. Use of the spherical focusing can make it 

much easier to obtain a positive output. 

11849 Srenguts C sae 2 Sa Sneten eee tat 
pe eA, eq Age ag merge reactor. Alikaev, 
V.V.; a" V.E K.N. Izv. Akad. Nauk SSSR, Energ. 
Transp.; No. 6 “ose 75). (in Russian). 
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The possibilities of using different high-frequency methods 
of plasma heating in a tokamak-type pa st reactor are 
evaluated. UHF methods using electron cyclotron and low-hybrid 
frequency ranges, HF methods in sonic cyclotron frequency, mag- 
netoacoustic resonance, and magnetic pumping under Boog 
conditions of resonance between the wave 
are considered. Data about the wave absorption efficiency and ‘the 
efficiency of energy introduction into the absorption region are 
presented. The possible effect of heating on plasma confinement is 
discussed. The expected technical difficulties are noted. The least 
influence of nonlinear effects on plasma confinement should be ex- 
pected in the highest HF range. It is in this range that it would be 
easiest to realize efficient introduction of energy into plasma. How- 
ever, the advantage of somewhat lower frequencies is the absence 
of difficulties in developing generators of the required capacity. 


11850 Laser interaction with plasmas in high magnetic fields. 
Lax, B.; Cohn, D.; Halverson, we (Massachusetts Inst. of a 
Cambridge). a 113-120 of in Physics under intense 
fields. Paris; Centre National de la Recherche Scientifique (1 75). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

The production and heating of plasmas with high power 
CO, lasers in high magnetic fields have exhibited enhancement ef- 
fects in agreement with theory. The demonstration of ‘’beam- 
trapping’’ of the laser radiation in the presence of strong magnetic 
fields has significant implications for controlled thermonuclear fu- 
sion by laser heating of magnetically confined plasmas. Theoretical 
studies of the propagation or ‘’bleaching’’ of a laser beam down a 
long plasma column have been made. Scaling laws have been 
developed to determine the laser energy, laser wavelength and 
magnetic field requirements for feasibility experiments and for 
power producing fusion reactors. The recent development of high 
power far infrared lasers suggests new experitnents such as reso- 
nant breakdown and heating of plasmas in high magnetic fields. 
Thomson scattering and localized heating of tokamak plasmas may 
prove to be important diagnostics for determining ion temperatures 
and electron transport parameters. 


11851 Theory of heating in a long adiabatic trap. 
Timofeev, A.V. (Inst. for Atomic Energy, Moscow). Sov. J. Plasma 
Phys. (Engl. Transl.); 1: No. 1, 47-57( 1975). 

Translated from Fiz. Plazmy; 1: No. 1, 88-110(1975). 

At a low cyclotron-wave amplitude (A d{/dv/sub perpen- 
dicular/ much less than |) the plasma is heated only if the motion 
of the charged particles is subject to random effects. At a large 
amplitude (Ad{/dv/sub perpendicular/ much greater than |) the 
heating is due to an instability of the _ phase trajectories which 
arises as a result of ‘resonance overlap.’’ This type of instability is 
familiar in the dy yst having several degrees of 
freedom. Here 2 is the phase mismatch between the waves and the 
cyclotron rotation of the charged particles which is accumulated in 
a single transit of the particle through the trap, A represents a 
change, and v/sub perpendicular/ is the le velocity across the 
magnetic field at passage through the point of cyclotron resonance. 
This quantity is proportional to the amplitude of the electric field 
of the cyclotron waves. The amount of energy absorbed by the 
plasma is derived. The self-consistent equation for the cyclotron 
waves is solved for the case in which the point of resonance is far 
from the magnetic-field minimum. Expressions are derived for the 
absorption, reflection, and transmission coefficients for waves in- 
cident on the adiabatic trap. 


11852 Role of impurities in anomalous plasma resistance. Kiril- 
lov, V.D.; Trubnikov, B.A.; Trushin, S.A. (Inst. of Atomic Energy, 
Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 2, 117- 
127( 1975). 

Translated from Fiz. Plazmy; 1: No. 2, 218-237( 1975). 

In an analysis of deep ionization of impurities in a hydrogen 
ghee © © hate On Os ete Se Cee ee 
(with the atomic core taken into account) leads to a qualitative ex- 
planation for the lasma resistance observed in 
tokamak experiments. The diffusion cross sections and the cross 
sections for impurity ionization and radiation are discussed. 


11853 Tokamaks and dimensional analysis. Kadomtsev, B.B. 
(Inst. of Atomic es Moscow). Sov. J. Plasma Phys. (Engl. 


Transl.); 1: No. 4, 295-296( 1975). 
Translated from Fiz. Plazmy; 1: No. 4, 531-535(1975). 

An attempt is made to establish certain general ee 
between the parameters of the magnet system of a tokamak and 
the parameters of the plasma confined in it on the basis of dimen- 
sional analysis. 








11854 Neoclassical diffusion in an 1 = 3 toroidal angie 
field. Nemov, V.V.; Shishkin, A.A. (Kiev Physical-Technical Inst.). 


Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 4, 313-315(1975). 
Translated from Fiz. Plazmy; |, No. 4, "$63-568( 1975). 
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Neoclassical diffusion is analyzed for the case of toroidal 
drift of bananas in an | = 3 magnetic field. In contrast with earlier 
work by Galeev et al., it is assumed that the inhomogeneity ep- 
silon/sub h/ of the helical magnetic field is comparable to or less 
than the toroidal inhomogeneity epsilon/sub t/. The effective colli- 
sion frequency is assumed higher than the frequency at which the 
bananas precess around the magnetic axis. Equations are derived 
for the diffusive fluxes and for the diffusion coefficients, which go 
over in the case epsilon/sub h/ much greater than epsilon/sub t/ to 
the results found previously. 


11855 Reflection of a plasma stream from a barrier 
with local temporal modulation of the magnetic field. Punitkhavelu, 
A.M.; Golovanivskii, K.S. Sow. J. Plasma Phys. (Engl. Transl.); 1: 
No. 4, 316-318( 1975). 

Translated from Fiz. Plazmy; |, No. 4, 569-573( 1975). 

An experimental study has been made of the reflection of a 
plasma stream with energetic ions by a magnetic mirror with local 
temporal modulation of the magnetic field at the first mode of the 
parametric electron cyclotron resonance, w = 2w/sub ce/. The ex- 
periments show that such a barrier reflects the plasma stream ef- 
fectively, with a very slight particle loss. The position of the plane 
in which the ions are stopped near a composite barrier with this 
type of modulation was measured as a function of the gradient of 
the static magnetic field in the resonance region and of the lon- 

itudinal energy of the incident ions. The experimental results are 
in satisfactory quantitative agreement with theory. 


11856 Wave absorption at the ion hybrid resonance. Dnestrov- 
skii, Yu.N.; Kostomarov, D.P.; Pereverzev, G.V.; Pogosyan, A.V. 
(Inst. of Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. 
Transl.); 1: No. 4, 344-349( 1975). 

Translated from Fiz. Plazmy; 1, No. 4, 623-634( 1975). 

The problem of rf plasma heating has been studied recently 
by many investigators. Under actual experimental conditions, with 
the microwave energy fed to the plasma by means of loops and 
waveguides, an extremely broad spectrum of oscillations over m 
and k/sub z/ can be excited. In this case, because of the resonant 
nature of the absorption, the fraction of the energy which is trans- 
ferred to the plasma can turn out to be small. A numerical analysis 
now shows that for effective plasma pumping it is necessary to 
carefully choose both the oscillation frequency and the geometry 
of the transmitting antennas. 


11857 Mechanism for electron cyclotron heating of collisionless 
plasma. Golovanivskii, K.S.; Dugard-Jabon, V.D.; Milant’ev, V.P. 
Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 4, 361-364( 1975). 

Translated from Fiz. Plazmy; 1, No. 4, 655-661(1975). 

The electron distribution with respect to transverse energy 
is derived for electron cyclotron resonance in a _ constant, 
homogeneous magnetic field; weak relativistic effects are taken 
into account. After the establishment of a steady-state distribution 
with o—- of hot and cold electrons, no energy is pumped from 
the rf field to the plasma. The rf electrostatic perturbations are 
studied on the basis of the distribution function found; it is shown 
that waves of two types are unstable eigenmodes of the plasma at 
rest and drift waves. The growth rates for the corresponding insta- 
bilities are derived. A study is also made of the stability of right- 
handed circularly polarized electromagnetic wave propagating 
along the magnetic field. Instabilities occur at frequencies which 
depend on the degree of anisotropy, analogous to the case of a 
plasma with a temperature anisotropy. 


Application of optimal control theory to laser heating of 
a plasma in a solenoidal magnetic field. Neal, R.D. Seattle; Univ. of 
wee (1975). 189p. University Microfilms Order No. 76- 

Thesis (Ph. D.). 

Laser heating of a plasma column confined by a solenoidal 
magnetic field is studied via modern optimal control techniques. A 
two-temperature, constant pressure model is used for the plasma 
so that the temperature and density are functions of time and loca- 
tion along the plasma column. They are assumed to be uniform in 
the radial direction so that refraction of the laser beam does not 
occur. The laser intensity used as input to the column at one end 
is taken as the control variable and plasma losses are neglected. 
The localized behavior of the plasma heating dynamics is first stu- 
died and conventional optimal control theory applied. The dis- 
tributed parameter optimal control problem is next considered 
with minimum time to reach a ages final ion temperature 
criterion as the objective. Since the laser intensity can only be 
directly controlled at the input end of the plasma column, a boun- 
dary control situation results. The problem is unique in that the 
control is the boundary value of one of the state variables. The 
necessary conditions are developed and the problem solved numer- 
ically for typical plasma parameters. The problem of maximizing 
the space-time integral of neutron production rate in the plasma is 
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considered for’ a constant distributed control problem where the 
laser intensity is assumed fixed at maximum and the external mag- 
netic field is taken as a control variable. 


11859 (UCRL-Trans—11134) Critical angles for a magnetic 
field of cusped geometry. Lavrent’ev, O.A.; Ovcharenko, L.L; 
Shevchuk, B.A. Translated from Vopr. At. Nauki Tekh., Ser., Fiz. 
Plazmy Probl. Upr. Termoyad., Reakts.; No. 1(3), 22-28(1975). 
19p. Dep. NTIS $3.50. 

The motion of charged particles in the magnetic field of 
opposing solenoids is studied along with critical escape angles of 
charged particles through an axial hole and annular slit. The 
presence of the mirror ratio of the magnetic field at the cusps 
leads to specular-type reflection of charged particles, which is 
described by a moderate magnetic field gradient. The equations of 
motion are given and critical angles are calculated. 


11860 Plasma produced by electron cyclotron resonance heat- 

ing in poloidal heliotron field. Sakamoto, Y.; Tamba, M. 

(Institute of Physical and Chemical Research, Wako, Saitama 

(Japan)). Jpn. J. Appl. Phys.; 14: No. 5, 739-740(May 1975). 
Published in summary form only. 


11861 Plasma heating by a high-frequency electric field near 
the lower-hybrid frequency. Yatsuzuka, M; Satoh, K. (Himeji Inst. 
of Tech. (Japan)); Yatsui, K. Nippon Seirigaku Zasshi; 38: No. 6, 
1791(Jun 1975). 

Published in summary form only. 


11862 Injection method of a high intensity relativistic electron 
beam into a toroidal device. Masuzaki, M.; Mohri, A.; Tsuzuki, T.; 
Ikuta, K. (Nagoya Univ. (Japan). Inst. of Plasma Physics). Jpn. J. 
Appl. Phys.; 14: No. 9, 1413-1414(Sep 1975). 

Published in summary form only. 


11863 Major radius compression in a large Tokamak. Green, 
B.; Noll, P.; Sheffield, J. (UKAEA Research Group, Abingdon. 
Culham Lab.). Plasma Phys.; 17: No. 12, 1101-1109(Dec 1975). 
In the presence of certain plasma loss mechanisms, major 
radius compression of a plasma of reduced ‘size may give higher 
temperatures than those obtainable in full aperture Tokamak 
operation. In this paper the compression scaling laws of tempera- 
ture for various loss mechanisms are given and situations are 
identified where major radius compression may be usefully applied. 


11864 Absorption of electromagnetic waves in a radially in- 
homogeneous plasma at high magnetic fields. Kopecky, V.; Musil, 
J.; Zacek, F. (Ceskoslovenska Akademie Ved, Prague. Ustav 
Fyziky Plazmatu). Plasma Phys.; 17: No. 12, 1147-1153(Dec 
1975). 

This paper deals with the experimental study of the absorp- 
tion of microwave energy in plasma in a strong magnetic field, 
@w/sub ce//w >> 1, where w/sub ce/ and w are the electron 
cyclotron and wave frequency respectively. The microwave energy 
is delivered to the plasma by a cylindrical helical structure. Our 
experiments have verified the possibility of efficient absorption of 
the microwave energy for ratios up to w/sub ce//w = 14. It was 
found that the absorption is practically independent of the mag- 
netic field, and for magnetic fields lying in the interval w/sub 
ce//wepsilon <1,14> is nearly constant. 


11865 Resonance cone structure excited at the lower hybrid 
frequency in bounded Lazzaro, E. (Consiglio Nazionale 
dele Ricerche, Milan (Italy). Lab. di Fisica del Plasma e di 
Eletronica Quantistica). Plasma Phys.; 17: No. 12, 1033-1042(Dec 
1975). 

Analytical and numerical calculation suggest that geometric 
resonances due to finite size of excitation structures and of plasma 
may contribute to r.f. energy coupling to plasma. 


11866 Laser-generated from solid Madhavan, 
D.; Ramachandra Rao, D. (Indian Inst. of Tech., Kanpur. Dept. of 
Physics). pp 399-406 of In Proceedings of te symposium on quan- 
tum~and opto-electronics. Bombay; Department of Atomic Energy 
(1976). 

From Symposium on quantum- and opto-electronics,; Bom- 
bay, India y Feb 1974). 

8 refs. 


The extremely high intensity of giant pulsed ruby laser 
radiation when focussed onto solid targets leads to considerable 
heating, vaporization and results in the formation of very hot, iner- 
tially confined plasma. The spectroscopic investigation of the in- 
tense emission in the 4000-5000 A® region of such a plasma are re- 
ported. The experiments were carried out using a ruby laser, q- 
switched by a rotating prism, the laser pulse being typically of 50- 
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100 nsec in duration and about 100 MW peak power out-put. Sin- 
gle crystals of CaF,, BaF, and SrFI doped with rare-earth ions 
(Nd**) were chosen to study possible fluorescence from the impu- 
rity ions by two-photon excitation. The spectrum of the emitted 
radiation along the direction of the laser beam predominantly con- 
sists of strong atomic lines from the neutral and singly-ionized spe- 
cies of the elements Ca, Ba and Sr. Considerable broadening is ob- 
served for some of the lines, the mechanism for which is being in- 
vestigated. The results are analysed assumping pressure broadening 
in the dense plasma. As the broadening is a direct function of the 
electron density in the plasma, the latter could be estimated along 
with the plasma temperature. A preliminary estimate of the elec- 
tron density and temperature in the plasma in these experiments is 
of the order of 10"* cm™* and 10° °K respectively. Most of the 
earlier work being done under vacuum (10-* mm Hg), the effect 
of atmosphere at different pressures and also of other gases are 
being investigated. The complete identification of the spectra ob- 
tained so far, including possible fluorescence from impurity-ions, 
are presented. 


11867 (CONF-761012—29) Current heating of plasma in the 
L-2 stellarator. Akulina, D.K.; Andryukhina, E.D.; Berezhetskii, 
M.S. (AN SSSR, Moscow. Fizicheskij Inst.). 1976. Translation of 
Russian report. 13p. Dep. NTIS $3.50. 

From 6. international conference on piasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

The report gives the results of the first experiments on the 
L-2 stellarator, put into operation at the end of 1975. The L-2 stel- 
larator consists of a toroidal magnetic trap with a double (1 = 2) 
helical field. The major diameter of the torus D = 200 cm, and the 
cross sectional diameter of the vacuum chamber d = 35 cm. The 
maximum magnetic field B, = 20 KG (in the experiments under 
consideration, B, less than or eaual to 14 KG). The rotational 
transform angle on the axis Z/sub delta/(o) - 0.2, on the boundary 
surface Z/sub delta/(a) = 0.7, and the shear theta approximately 
equal to 0.5. The mean radius of the boundary magnetic surface 
anti a = 11.5 cm. The limiting gas kinetic plasma pressure at By = 
20 KOe, determined from stability and equilibrium conditions, is 
10'7 eV cm~*. Ohmic heating of the plasma was used in the first 
Stage of the studies. At a current I approximately equal to 20 KA, 
a plasma with density anti n/sub e/ approximately equal to 10" 
cm~ was obtained, with a mean electron temperature anti T/sub e/ 
approximately equal to 300 eV and an effective charge Z/sub eff/ 
= 3. The energy lifetime of the plasma tau/sub E/ approximately 
equal to 4-8 msec. At a current reaching a certain critical value 
(I/sub cr/ approximately B,), corresponding to the total angle of 
twist on the axis Z/sub (0) approximately equal to |, the ap- 
pearance of helical perturbations with r/m = 1/1, limiting the mag- 
nitude of the plasma current, was observed. 


11868 (CONF-761012—26) Open trap with ambipolar mir- 
rors. Dimov, G.I.; Zakaydakov, V.V.; Kishinevskii, M.E. (AN 
SSSR, Novosibirsk. Inst. Yadernoj Fiziki). 1976. Translation of 
Russian report. Sp. Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

Numerical calculations of the behavior of a thermonuclear 
plasma are presented, allowing for a particles in a trap with lon- 
gitudinal confinement of the main ions by ambipolar electric fields. 
This trap is formed by connecting two small-volume ‘'mirrortrons’’ 
to an ordinary open trap. Into the mirrortrons are continuously in- 
troduced approximately | MeV ions by ionization of atomic beams 
on the plasma, and approximately 10 KeV ions are similarly in- 
troduced into the main central region of the trap. 


11869 Studies of electron heating and multiply charged ion 

in an electron cyclotron resonance plasma. Bernhardi, 
K.; Fuchs, G.; Goldman, M.A.; Herbert, H.C.; Obermann, D.; 
Walcher, W. (Marburg Univ. (F.R. Germany). Fachbereich 
Physik); Wiesemann, K. Plasma Phys.; 18: No. 2, 77-94(Feb 
1976). 

Electron heating and production of multiply charged heavy 
ions were measured in an electron cyclotron resonance plasma 
heated by microwaves in a magnetic mirror trap. Dependence of 
ion yield and heatin < indepedent machine input parameters 
of power, magnetic configuration, pressure, heating duty fac- 
tor were measured. The ion yields are compared to a theoretical 
model. 
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11870 (COO—2229-14) Currents density measurements with 
an ion beam . Connor, K.A.; Jennings, W.C.; Hickok, R.L. 
(Rensselaer Polytechnic Inst., Troy, N.Y. (USA). Dept. of Electri- 
cal and Systems Engineering). May 1975. Contract E(11-1)-2229. 
I 1p. (CONF-75053 1—2). Dep. NTIS $3.50 

From IEEE international conference on plasma science; 
Ann Arbor, Michigan, USA (14 May 1975). 

It was shown that by the use of ion beam probing system 
with the proper detectors experimental expressions can be ob- 
tained for v/sub o/ = v/sub o/ (x,y,z) and v/sub d/ = v/sub d 
(x,y,z). It was also shown that by taking the curl of the difference 
between the equations, the magnetic field and consequently the 
plasma current density distribution can be evaluated. 


11871 (COO—2229-24) Ion beam probe plasma diagnostic 
system. Annual progress report, 1 February 1975—31 January 
1976. RPDL report No. 76-1. Jennings, W.C.; Connor, K.A.; 
Hickok, R.L. (Rensselaer Polytechnic Inst., Troy, N.Y. (USA)). 
Jan 1976. Contract E(11-1)-2229. 66p. Dep. NTIS $4.50. 

Significant progress has been made in the program to 
develop heavy ion beam probe diagnostic systems for high energy, 
magnetically confined plasmas. Refinements have been made in 
the techniques for making spatially resolved instability measure- 
ments by continuing the study of a Kelvin-Helmholtz mode in an 
energetic arc. The measurements of the amplitude and phase of 
both density and space potential fluctuations have been directly 
compared with theoretical predictions from a normal mode analy- 
sis. The agreement is excellent considering the limitations of the 
linear, symmetric model used to develop the radial wave equation. 
The data acquisition and electronics systems have been con- 
siderably improved. A complete | MHz data handling system using 
buffer storage has been developed for use with the Tokamak facili- 
ty. In addition a beam trajectory programmer has been developed 
for controlling the position of the probing beam in the plasma, and 
the frequency response of the analyzer/detector systems has been 
improved. The concept of using a beam probe for mapping general 
magnetic fields has also been further developed. The technique has 
been placed on firmer theoretical grounds, and numerical simula- 
tions have been performed to return a known poloidal field from 
what we believe to be measureable parameters. The Rensselaer 
Tokamak, which will be the focus of our on-campus program in 
the immediate future, has been constructed and installed. The 
diagnostic equipment for use with the Tokamak is progressing and 
measurements will begin shortly. Finally, preliminary designs of ion 
beam probe systems have been performed for several existing or 
planned confinement devices, including the ELMO Bumpy Torus, 
the PDX Tokamak, and the Tokamak Fusion Test Reactor. 


11872 (MATT—1273) Proposal for the local ion 
distribution function and the neutral density in toroidal 
plasmas. Brusati, M. (Princeton Univ., N.J. (USA). Plasma Physics 
Lab.). Aug 1976. Contract E(11-1)-3073. 12p. Dep. NTIS $3.50. 

A method is proposed for measuring the local ion energy 
distribution function and the neutral density profile through the 
analysis of charge-exchange fast neutral spectra, employing an ac- 
tive diagnostic for local ion temperature in large tokamaks. 


11873 (PPPL— 1295) Rate equation model of a hybrid CW- 
TEA CO, laser. Walkup, B. (Princeton Univ., N.J. (USA). Plasma 
Physics Lab.). Oct 1976. Contract E(11-1)-3073. 24p. Dep. NTIS 
$3.50. 

A theoretical model of a hybrid CW-TEA CO, laser is 
presented which, in agreement with preliminary experiments, pre- 
dicts single mode performance of the hybrid laser system when the 

'W section is maintained above threshold. Such a single mode 
laser pulse is required for proposed coherent laser scattering 
plasma diagnostics. 


11874 (UCRL—77074) Active readout KAP x-ray spectrome- 
ter. Koppel, L.N.; Richards, L.M.; Campbell, D.E. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 6 Oct 1975. 
Contract W-7405-Eng-48. I15p. (CONF-751130—37). Dep. NTIS 
$3.50. 

From APS meeting; St. Petersburg, Florida, USA (10 Nov 
1975). 

It was found that a new type of solid-state detector known 
as the self-scanning photodiode array can be used to obtain the ac- 
tive readout of data in wavelength-dispersive x-ray spectrometers. 
The use of this device to recover x-ray spectral data for glass 
micr res heated by Lawrence Livermore Laboratory's 
CYCLOPS laser is reported. The self-scanning photodiode array is 
a product of the MOS electronics fabrication technology. It con- 
sists of an array of semi-discrete diffused junction photodiodes 
deployed along a line on a silicon chip. The signals generated in 
the array of diodes are serially-scanned and multiplexed by a 
scanning circuit built on the chip. The sensitivity and other aspects 
of the response of the photodiode arrays to low-energy x-rays has 
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been previously reported. The photodiode array was used in con- 
junction with a flat KAP single-crystal in a series of spectrometry 
experiments. Of particular interest has been the lysis of the 
hydrogen-like and helium-like 1s-2p radiations of silicon in the 
neighborhood of 2 keV. 


11875 (UCRL—77740) Fiber array technique for sub- 
nanosecond pe | camera. Cheng, J.C.; Multhauf, L.G.; 
Tripp, G.R. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 16 Aug 1976. Contract W-7405-ENG-48. 7p. (CONF- 
760828—10). Dep. NTIS $3.50. 

From 12. international congress on high speed phot hy; 
Toronto, Canada (1 Aug 1976). . oe 

A subnanosecond x-ray framing camera technique employ- 
ing a fiber —— ae issector coupled to a 10 ps optical streak 
camera will be described. The output data from the streak camera 
can be reduced from photographic film or directly couple into a 
SEC Vidicon camera for immediate computer decoding: of each 
scan line into a two dimensional picture. The use of the new sub- 
nanosecond plastic scintillator in front of the fiber optics dissector 
will also be discussed. The paper will include (1) the description of 
the basic principle, (2) fiber optics’s image dissector construction, 
(3) time resolution considerations, and (4) experimental data on a 
prototype 7 by 7 array. 


11876 (UCRL—78096) Ultrafast x-ray d for laser fu- 
sion ts. Coleman, L.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 16 Aug 1976. Contract W- 
7405-Eng-48. 12p. (CONF-760832—8). Dep. NTIS $3.50. 

From 20. annual SPIE technical symposium; San Diego, 
California, United States of America (USA) (23 Aug 1976). 

Temporally, spectrally, and spatially resolved x-ray emission 
diagnostics are important tools in the study of the heating and 
compression of laser fusion targets by sub-nanosecond laser pulses. 
The use of the Livermore 15 psec resolution x-ray streak camera 
to make such measurements is reviewed. Temporal histories of 
spectrally resolved x-ray emission in the | to 10 keV range have 
been obtained. These data have served to further define the x-ray 
streak camera as a quantative diagnostic tool and have also pro- 
vided data relating to the absorption and compression phases of 
laser heating. The x-ray streak camera has been used in conjunc- 
tion with a specially designed pinhole imaging system to temporally 
record images of laser compressed targets with a spatial resolution 
of approximately 6 4m. Implosion characteristics are presented for 
experiments with glass microshell targets. The concept, develop- 
ment, and testing of an ultrafast framing camera for full two- 
dimensional time resolved imaging is discussed. A prototype 
camera, based on the image dissection-restoration concept, has 
achieved an approximately 200 psec frame period with a resolution 
of 50 um. 


11877 Phase-sensitive microwave reflectometer for plasma diag- 
nostics. Pt. 1. The reflectometer. Zakrzewski, Z. (Polska Akademia 
Nauk, Gdansk. Instytut Maszyn Przeplywowych). Pr. Inst. Masz. 
Przeplyw.; No. 62;63, 229-238( 1973). 

A simple phase-sensitive microwave reflectometer is 
described which allows to measure the complex reflection coeffi- 
cient in a waveguide. The reflectometer has been constructed of 
standard waveguide elements (Polish standard FP22x10, equivalent 
to WR90). All measurements have been carried out at the center 
frequency of X-band, f=9375 MHz. Two kinds of calibration ex- 
periments have been performed. First, the reflectometer has been 
terminated with a precision movable short circuit. The dependence 
of the measured phase shift on a position | of the short has been 
examined. In the second calibration experiment the reflectometer 
was terminated with a test load consisting of current controlled 
ferrite phase shifter backed with a fixed short. Because of the per- 
formance of the ferrite phase shifter those calibration experiments 
have been carried out at low frequencies just to show the possibili- 
ty of the measurements on the real time basis. The time resolution 
of the reflectometer system itself allows to measure much more 
rapid variation. This resolution depends on parameters of the 
crystal detectors and the differential amplifier. It has been esti- 
mated that the time resolution of the presented X-band reflec- 
tometer is better than | ys. 


11878 A of soft x rays from an external source by the 


ates oes Ga Sep) See eee. Se 
v, A.A.; Zinchenko, N.S.; Lopatin, I.V. Nikolaev, F.A.,; 
Rozanov, V.B. (Lebedev Inst. of Physics, Moscow). Sov. J. Plasma 
Phys. (Engl. Transl.); 1: No. 2, 106-107( 1975). 

Translated from Fiz. Plazmy; 1: No. 2, 199-201( 1975). 

A method is described for directly measuring the plasma 
density on the basis of the absorption of a beam of sok x rays from 
a high-density x-ray tube. The time dependence of the plasma-den- 
sity distribution in a high-current discharge in lithium vapor has 
been measured, and the photoabsorption cross section of the Li Il 
ion has been found over the spectral range 8 to 16 A. 
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11879 Plasma pete by resonant interferometry and 
holography. Dreiden, G.V.; Zaidel, A.N.; Ostrovskaya, G.V.; Os- 
trovskii, Yu.I.; Pobedonostseva, N.A.; Tanin, L.V.; Filippov, V.N.; 
Shedova, E.N. (loffe Inst. of Physics and Tech., Leningrad). Sov. J. 
Plasma Phys. (Engl. Transl.); 1: No. 3, 256-267( 1975). 

Translated from Fiz. Plazmy; 1: No. 3, 462-482( 1975). 

The methods of resonant interferometry and holography are 
discussed, and their ranges of applicability are estimated. Resonant 
methods enjoy a high sensitivity and a high selectivity in com- 
parison with ordinary interferometric and holographic methods. 
Their primary field of application is with dense plasmas, although 
in individual cases it is possible to determine atomic densities 
down to N/sub a/ = 10° cm™ and below. For a plasma with N/sub 
a/ = 10"*-10" cm™* the minimum detectable atomic density is 
about N/sub a/ = 10'* cm~*. The specific requirements on light 
sources and methods for studying them are described. The capa- 
bilities of these methods are demonstrated for the cases of potassi- 
um, sodium, lithium, and hydrogen plasmas; the atomic and elec- 
tron densities are determined, and the plasma dynamics is studied. 


11880 Probe determination of the electron density and tem- 
perature in a plasma stream at atmospheric pressure. Ashin, M.1.; 
Vasil’eva, 1.A.; Kosov, V.F.; Nefedov, A.P. (Inst. of High Tem- 
peratures, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 3, 
268-270( 1975). 

Translated from Fiz. Plazmy; |: No. 3, 483-487( 1975). 

In a study made to determine under what conditions the 
electron density and temperature can be determined by an electro- 
static probe in a combustion-product plasma with an alkali additive 
for various flow velocities of the plasma with respect to the probe 
(4 to 65 m/sec), the electron density and temperature determined 
from the current-voltage characteristic of the electrostatic probe 
are compared with those found by independent methods. The tem- 
perature of the combustion products was determined by spectral- 
line inversion to be 2050°K. The electron density was found from 
the density of atoms of the easily ionized additive, determined 
from the absolute intensity of the spectral line. The density of the 
atoms of this easily ionized impurity was 3 x 10"? and 5 x 10" 
cm~* under different experimental conditions. 


11881 Fast x-ray shutters. Hauer, A. (Univ. of Rochester, 
NY). pp 51-54 of In Optical methods in energy conversion. Vol. 
61. Lubin, M. (ed.). Palos Verdes Estates, CA; Society of Photo- 
Optical Instrumentation Engineers (1975). 

From Seminar on Optical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

Rapid switching and interruption of x-ray diffraction from 
crystals provide interesting possibilities as fast x-ray measurement 
techniques. This article describes measurements that have been 
made on an acousto-optic x-ray shuttering device. The shuttering 
mechanism is provided by acoustic interruption of x-ray transmis- 
sion through a low dislocation density silicon single crystal 
oriented for Laue geometry diffraction. A discussion is given of 
possible methods for the development of subnanosecond x-ray 
acousto-optic devices. 


11882 Experimental study of a laser-heated solenoid. Rut- 
kowski, H.L. Seattle; Univ. of Washington (1975). 137p. Universi- 
ty Microfilms Order No. 76-17,607. 

Thesis (Ph. D.). 

An experimental investigation was made of the interaction 
of an intense CO, laser beam with a column of initially uv-ionized 
hydrogen immersed in a steady magnetic field of up to. 100 kG. 
Under the intense laser radiation, the gas becomes ionized and 
heated to temperatures as high as 150 eV (1.6 x 10* °K). The pri- 
mary purpose of the investigation was to determine the properties 
of the dense, hot plasma formed in this manner. Time and space 
resolved measurements of the plasma electron density were made 
using holographic interferometry along the axis and 
Mach—Zehnder interferometry across the column. The tempera- 
ture was determined by measuring the decay rate of a line from 
CV in the quartz uv. These measurements were supplemented by 
streak photography to provide data on the deve nt of the lu- 
minosity of the plasma column, radially and axially, as a function 
of time. From these various diagnostic techniques, it was possible 
to determine that a density minimum is formed on-axis within a 
few tens of nanoseconds after initiation of the laser pulse. This ef- 
fectively produces a light pipe which traps the beam, and suggests 
that long columns can be formed by laser irradiation. The beam 
energy was efficiently absorbed and plasma loss rates appeared to 
be those expected from classical MHD modelling. While a 
completely unambiguous answer as to the mode of laser discharge 
propagation occurring in the experiment was not obtained, the 
bulk of the evidence suggests a “bleaching wave’’ rather than a 
laser driven detonator. In summary, the experiment was successful 
in demonstrating the creation of dense, slender columns by laser 
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breakdown, in support of the ‘‘laser-heated solenoid’’ fusion con- 
cept. 
11883 (N—76-14934) Gas temperature in a 
bys corbon mencaide last. Doroth, V5; Duta, LF. Wrenor, 
V.N.; Lotkova, E.N.; Pisarenko, V.V. Translated from Kvantova 
Elektron. (Moscow); 2: 1030-1034(May 1975). Ip. (NASA-TT- 
F—16815). NTIS $3.50. 

Results were reported for thermocouple, interferometric, 
and spectroscopic measurements of the gas temperature in a 
plasma produced at different values of the gas pressure, disc 
current, and input power by a carbon monoxide laser operating at 
room temperature. The laser utilized a mixture of carbon monox- 
ide, nitrogen, helium, xenon, and oxygen in the proportion 
1:5:24:1:0:04. The experimental results were compared with those 
obtained from the solution of the thermal-balance equation, and an 
accuracy of 5% to 8% was noted. (Author) (GRA) 


11884 Experiments to determine electron temperature of 
plasmas by mesurement of Lyman of helium ion continuum. 
Osumi, S.; Ishimura, T. (Osaka Univ., Suita (J ). Faculty of 
Engineering). Jpn. J. Appl. Phys.; 14: No. 6, 861-869(Jun 1975). 

The method of temperature measurement from Lyman 
sprung at 228A is examined experimentally by using two sorts of 
helium plasmas. The electron temperature of the plasma produced 
by a theta pinch gun is estimated to be 23 eV at the time of the 
peak intensity of the continuum radiation. In the case of the 
plasma produced by a theta pinch machine, the electron tempera- 
ture decreases from 37 eV at 2 ys after the firing of the main bank 
of the machine to 21 eV at 3 ys. The latter results are compared 
with the results of the measurements of electron temperature by 
the method using light scattering of ruby laser beam. Both results 
agree within an experimental error of 20%. 


11885 Measurements of ion temperature by a cylindrical probe 
with a very small radius. Fujita, H.,; Nomura, Y.; Watanabe, Y.; 
Akazaki, M. (Kyushu Univ., Fukuoka (Japan). Faculty of En- 
gineering). Kyushu Daigaku Kogaku Shuho; 48: No. 4, 53-57(Aug 
1975). (In Japanese). 

Measurement was performed on ion temperature with a 
cylindrical probe of very small radius and by using He gas. The ion 
current flowing into the probe was calculated according to Dote’s 
theory, which took into account the condition of ion sheath forma- 
tion. The ion temperature was obtained by the measurement of 
plasma density and the calculation with the given formulas. The 
plasma density was measured with a spherical probe. A cylindrical 
probe was also used. An energy analyzer was also set at definite 
distance to a discharge tube. The observed relation of discharge 
current Id and probe radius/Debye length ratio xi for Ar plasma 
and He plasma is shown. The values of xisub(e) of the spherical 
and the cylindrical probes are xisub(e) >= 4 and xisub(e) << 1, 
respectively. Therefore, it is possible to estimate the plasma densi- 
ty by using both probes. The values of ion temperature in He 
plasma measured by the present method were compared with those 
obtained with the energy analyzer. Both results were in agreement 
within error of 35%. The same conclusion was obtained in case of 
Ar plasma. It was found that the measurement of ion temperature 
with a Langmuir probe in the plasma without magnetic field is 
possible. 

11886 Diagnostics of ETL TPE-1 plasmas by using a He—Ne 

laser. Maejima, Y.; Sugimoto, H.; Tamaru, T. (Electrotechnical 

Lab., Tanashi, Tokyo ( . ee Tanashi Branch). Denshi Gi jutsu 

Sogo Kenkyusho Iho; : No. 8, 533-547(Aug 1975). (In 
). 


The electron density in the plasma of toroidal screw pinch 
device TPE-1 of the Electrotechnical Laboratory has been mea- 
sured with a conventional optical interferometer of He-Ne gas 
laser, 6,328 A in wavelength. The minimum phase shift detectable 
is about 1/300 lambda, equivalent to fnsub(e)dl=1x10"%cm™. 
Some problems on this measuring system are presented. As the 
system uses conventional components, it is easy to construct and 
handle and is useful for determining plasma parameters in confine- 
ment experiments. The confinement time of charged particles is 
measured. As a result it has been found that the particles escape 
from the plasma mostly in conformity with the classical diffusion. 


11887 Feasibility of time resolved temperature and density 
by CW Thomson scattering. De Michelis, C.; —— 

R. (CEA Centre d'Etudes Nucleaires de Fon ontenay-aux-Roses, 
92 '(France)). Plasma Phys.; 17: No. 12, 1155-1164(Dec 1975). 

In order to overcome the low er of CW visible lasers, 
which prevents their utilization for CW Thomson scattering, a mul- 
tiple pass system has been used which allows to gain a factor of 
approximately 100 in intensity. This system has been tested in a 
Rayleigh scattering experiment. It is concluded that at present a 
cw son scattering experiment on Tokamak plasmas would 
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have a signal to noise ratio of the order of a few units. a 
small signal to noise ratio could be acceptable in order anions 
the electron density, a measurement of the electron temperature 
will ly have to wait for a considerable increase in availa- 
ble CW power. 

11888 Measurement of the electron temperature and a? of 
a helium plasma by a hollow cathode arc 

siek, W. (Technische Hogeschool Eindhoven (Netiotlands)). 
Plasma Phys.; 17: No. 12, 1083-1089(Dec 1975). 

The electron temperature and electron density of a steady 
state helium plasma produced by a hollow cathode arc discharge 
have been measured with the aid of Thomson scattering as func- 
tions of the radial distance to the plasma axis. Electron densities in 
the range of | x 10° to 4 x 10"*m-* and electron temperatures 0.5 
x 10° to 2.5 x 10° K were determined with an accuracy of 5% in 
both. The observed Thomson spectra indicate a Maxwell-Boltz- 
mann velocity distribution of the electrons. The Thomson scatter- 
ing measurements have been spatially extended by probe measure- 
ments. 


11889 Sonic diagnostics of a ly confined plasma. 
Saxena, A.P.; Shrivastava, C.P. (Government Coll. of Engineering 
and Technology, Raipur (India)). Plasma Phys.; 17: No. 12, 1123- 
1129(Dec 1975). 

The sonic probe technique has been employed to evaluate 
electron temperatures in a weakly ionized gas without and with a 
longitudinal magnetic field (0 - 250 G). The change in electron 
temperature, magnetoacoustic speed and Alfven wave 
(longitudinal) speed have been calculated. 


11890 Measurements of ion temperature by Langmuir probes 
in a non-magnetized plasma. Fujita, H.; Watanabe, Y.; Akazaki, M. 
(Kyushu Univ., Fukuoka (Japan). Faculty of Engineering). Jpn. J. 
Appl. Phys.; 15: No. 1, 131-134(Jan 1976). 

The ion temperature is measured by using a combination of 
a very fine cylindrical probe and a large spherical probe in a non- 
magnetized plasma. In the region where the cylindrical probe 
radius is much smaller than the Debye radius, the ion saturation 
current collected by the probe is proportional to the product of 
the plasma density and the square root of the ratio of the electron 
to the ion temperatures. The spherical probe is used for the mea- 
surement of the plasma density. A sufficient agreement of the ion 
temperature measured by the present method with that by an elec- 
trostatic energy analyzer is obtained with the uncertainty of 35%. 


11891 Plasma diagnostics with a 377 4 HCN-laser interferome- 
ter. Elmiger, H.P. (Fribourg Univ. (Switzerland). Inst. de 
Physique). Z: Angew. Math. Phys.; 27: No. 1, 128-129(25 Jan 
1976). (In German). 

From Swiss Physical Society meeting; Aarau, Switzerland (3 
Oct 1975). 

A Mach-Zehnder interferometer with a HCN laser as radia- 
tion source and a liquid-He-cooled InSb crystal as detector was 
constructed for the diagnosis of pulsed plasma, stabilized by stron rong 
axial magnetic fields, at expected electron densities of about 10' 
cm~*. Some results are given of He plasma temperature determina- 
tion which, however, are subject to verification by other methods. 


11892 Stark broadening of sodium lines emitted by a sodium 
argon Grumberg, J.; Coulaud, G.; Hoe, N. (Paris-6 
Univ., 75 (France). Dept. des Recherches Physiques). Phys. Lett., 
A; 57: No. 3, 227-229(14 Jun 1976). 

Stark-broadened sodium lines have been observed from a 


sodium-argon mixture plasma. Comparison between measured and 
theoretical 3 *P®-n?D (n=4,5,6) line profiles indicates agreement 
within 10%. The temperature and electron density in the sodium 
region are 4500 K and 4.2 x 10 cm™~* respectively. 
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11893 (AD-A—022378) Transient ae gy of excited state 
densities in atomic helium plasmas Sone Eine Oct 1969—Apr 
1975. Limbaugh, C.C. (Arnold win Enginseting nt Center, 
Arnold Air Force Station, Tenn. (USA)). Mar P1976. 120p. 
(AEDC-TR—76-5). NTIS $5.50. 

Prepared in c ration with ARO, Inc., Tullahoma, Tenn., 
Report No. ARO-EFT-TR—75-64 

The set of detailed rate equations describing the transient 
decay of singly ionized, constant temperature, constant pressure, 
monatomic helium plasmas is solved numerically for early times in 
the plasma decay. These equations, called the eigenstate rate equa- 
tions, (ERE), ~ ah been studied previously for late times in the 
decay through application of the quasi-steady-state (QSS) assump- 
tion and have resulted in the collisional-radiative recombination 
(CRR) model for description of the electron density decay rate in 
plasmas. The application of the QSS to the ERE makes it impossi- 
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ble to study the mechanisms and the transient coupling by which 
the final distributions are established. The QSS Assumption is 
specifically removed in this study so that the ERE can be solved 
peng: By for the early transient characteristics of the plasma 
decay. (GRA 


11894 (AD-A—023870) RLE progress report number 117. In- 
terim report. Zimmermann, H.J.; King, J.G. (Massachusetts Inst. of 
Tech., Cambridge (USA). Research Lab. of Electronics). Jan 
1976. Contract DAAB07-75-C-1346. 366p. NTIS $10.75. 

This report, No. 117 in a series of progress reports issued by 
the M.I.T. Research Laboratory of Electronics, reviews the 
research activities of the entire laboratory for the half-year period 
ending December 31, 1975. Progress for each research unit sup- 

mt by the Joint Services Electronics Program (Contract 
DAABO07-75-C-1346) is summarized and is designated by the let- 
ters JSEP in the outside margin. (Author) (GRA) 


(N—76-11852) An enhanced scattering of neutralized 
electron beam along field. Uramoto, J. Aug 1975. 38p. 
(IPPJ—228). NTIS $4.00. 

When a negative radial electric field is applied externally 
around an electron beam neutralized critically by passing through 
a neutral gas in a uniform magnetic field, a radial electron current 
is produced after a Bohm-likely enhanced mobility. In this state, 
the electron beam is scattered with an axially enhanced collision 
up to a few per cent of the radial Bohm collision. That collision 
may be due to a fluctuating ion space charge left behind by the 
radial enhanced electron current. (auth) 


11896 (N—76-14932) Dense plasma focus production in a 
hypocycloidal pinch. Lee, J.H.; Mcfarland, D.R.; Hohl, F. Dec 
1975. 42p. (NASA-TN-D—8116; L—10549). NTIS $4.00. 

A type of high-power pinch apparatus consisting of disk 
electrodes was developed, and diagnostic measurements to study 
its mechanism of dense plasma production were made. The col- 
lapse fronts of the current sheets are well organized, and dense 
plasma focuses are produced on the axis with radial stability in ex- 
cess of 5 microns. A plasma density greater than 10 to the 18th 
power/cubic cm was determined with Stark broadening and CO2 
laser absorption. A plasma temperature of approximately | keV 
was measured with differential transmission of soft X-rays through 
thin foils. Essentially complete absorption of a high-energy CO2 
laser beam was observed. The advantages of this apparatus over 
the coaxial plasma focus are in (1) the plasma volume, (2) the sta- 
bility, (3) the containment time, (4) the easy access to additional 
heating by laser or electron beams, and (5) the possibility of scal- 
ing up to a multiple array for high-power operation. (Author) 
(GRA) 


11897 Magnetic fields higher than 100 MG produced in the 
current sheath of a coaxial accelerator. Nardi, V.; Bostick, W.H.; 
Prior, W. (Stevens Inst. of Tech., Hoboken, NJ). pp 129-138 of In 
Physics under intense magnetic fields. Paris, Centre National de la 
Recherche Scientifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

Magnetic fields with an intensity up to B/sub max/ approxi- 
mately 10° G are produced within localized regions of linear 
dimensions approximately 0.1 to 0.3 mm by discharges in deuteri- 
um with a maximum electric current I/sub E/ approximately 0.5 to 
1 MA on the electrodes. A review is presented of the method of 
estimating the magnetic field and reference is made to the experi- 
mental data which have been recently published by the authors 
and on which the method is based. The field building-up in the 
plasma can be described as a two stage process. First a self-con- 
sistent magnetic field B approximately 10° to 10* G is produced by 
the discharge over a volume less than or approximately equal to 
0.5 cm* of dense plasma with approximately 10"* particles cm~*. 
At a later time, during the instability-induced decay of the plasma 
magnetic structure, the field intensity decreases over this relatively 
large volume, except inside small regions near the discharge axis, 
with a net decrease of energy but with a substantial increase of 
energy density inside these localized regions of nonthermal plasma. 
The experimental device is a plasma coaxial accelerator as it is 
used in the so-called plasma focus experiments; the method of esti- 
mating the field intensity is not a standard one and is based on 
measurements of intensity anisotropy of bremsstrahlung x-rays with 
energy epsilon approximately 2.6 keV. 


11898 Numerical simulation of the current-shell '‘runaway’’ in 
a plasma-focus apparatus. Gureev, K.G.; Filippov, N.V.; Filippova, 
TL a State Univ.). Sov. J. Plasma Phys. (Engl. Transl. 3S: 
No. 1, 64-67( 1975). 
Translated from Fiz. Plazmy; 1: No. 1, 120-126( 1975). 
The ’’runaway”’ or ‘'cutoff’’ of the current shell which oc- 
curs during certain types of discharges (‘’electrode discharges’) in 
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plasma-focus systems is analyzed on the basis of a simple model 
capable of describing current flow in the runaway region. A solu- 
tion is found for the circuit equations for an equivalent circuit for 
the system which satisfactorily describes the changes in the deriva- 
tive of the current in the chamber and the voltage (determined ex- 
perimentally). The solution is checked by streak photographs of 
the motion of the current front. This solution gives the current dis- 
tribution at the anode surface during runaway of the current shell 
and gives a quantitative description of the role played in this effect 
by material evaporated from the electrode. 


11899 6 in a weakly ionized gas-discharge plasma. 
Vladimirov, V.V.; Gorshkov, V.N.; Yavlinskii, Yu.N. (Inst. of 
Physics, Kiev). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 1, 68- 
70( 1975). 

Translated from Fiz. Plazmy; 1: No. 1, 127-132(1975). 

The equations describing an unskinned theta pinch are in- 
tegrated on a computer for the case of a weakly ionized plasma in 
the positive column of a discharge in helium. The profiles of the 
density and electron temperature and the time dependence of the 
total number of particles are calculated. In several cases the com- 
puter results agree well with approximate analytic calculations. 


11900 Two-dimensional plasma motion near a neutral current 
layer. Bogdaov, S.Yu.; Tokarevskaya, N.P.; Frank, A.G.; Khodz- 
haev, A.Z. (Lebedev Inst. of Physics, Moscow). Sov. J. Plasma 
Phys. (Engl. Transl.); 1: No. 1, 71-77(1975). 

Translated from Fiz. Plazmy; |: No. 1, 133-146(1975). 

Plasma motion near a steady neutral current layer has been 
studied by microwave phase location. The plasma motion is of a 
two-dimensional nature; the plasma, like the current, takes the 
form of a layer outside which the density is small. These results are 
of considerable interest in connection with the possibility of con- 
verting the magnetic energy of a current layer into the energy of 
accelerated particles. 


11901 Processes in a magnetoplasma compressor. Morozov, 
A.L. (Inst. of Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. 
Transl.); 1: No. 2, 95-101( 1975). 

Translated from Fiz. Plazmy; 1: No. 2, 179-191(1975). 

Elements of the physical picture of processes in a mag- 
netoplasma compressor are discussed. Several theoretical conclu- 
sions are compared with the experimental data, and a basic agree- 
ment is found. 


11902 Interaction of an electron beam with an anode surface. 
Gureev, K.G.; Imshennik, V.S.; Filippova, T.L; Filippov, N.V. 
(Inst. of Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. 
Transl.); 1: No. 2, 102-105(1975). 

Translated from Fiz. Plazmy; 1: No. 2, 192-198(1975). 

The complex set of events occuring in the interaction of a 
high-power electron beam with an anode surface is analyzed (in 
the regime in which the current shell collapses in a noncylindrical 
z pinch). The pressure at the interface between the vapor and the 
unevaporated metal is related to the integral x-ray spectrum of the 
discharge. The integral spectrum of the beam electrons is derived 
on the basis of the principle of the maximum voltage drop across 
the metal-vapor layer. The entire analysis is qualitative in nature. 


11903 Charge separation in a stable, quasineutral ion beam 
due to Coulomb collisions. Gabovich, M.D.; Katsubo, L.P.; 
Soloshenko, I.A. (Inst. of Physics, Kiev). Sov. J. Plasma Phys. 
(Engl. Transl.); 1: No. 2, 162-164( 1975). 

Translated from Fiz. Plazmy; 1: No. 2, 304-308( 1975). 

An experimental study has been made of the mechanism 
responsible for the spontaneous charge separation of a high-cur- 
rent ion beam neutralized by electrons produced in the ionization 
of a neutral gas by the beam itself. In the absence of significant 
current fluctuations in the beam and in the absence of potential 
oscillations of the secondary plasma, the degree of the neutraliza- 
tion is governed by Coulomb collisions of the ion beams with 
plasma electrons. In these collisions, the electrons acquire an ener- 
gy which facilitates their escape from the beam. 


11904 Gas breakdown in a tokamak. Abramov, V.A.; Pogutse, 
O.P.; Purchenko, E.I. (Inst. of Atomic Energy, Moscow). Sov. J. 
Plasma Phys. (Engl. Transl.); 1: No. 4, 297-302(1975). 

Translated from Fiz. Plazmy; 1: No. 4, 536-545( 1975). 

In an analysis of the initial stage of the discharge in a 
tokamak it is assumed that all the electrons formed during ioniza- 
tion of the neutral gas experience nearly continuous acceleration. 
The time over which a given electron density is reached is calcu- 
lated as a function of the neutral gas density and the parameters of 
the helical electric field. The mechanism for plasma loss to the 
walls is analyzed; the time scale of this loss is governed by a pecu- 
liar inertial flow of the plasma and depends on whether the 
chamber walls are metal or dielectric. A condition for gas break- 
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down in a toroidal system is formulated. This theory explains why 
the initial gas density strongly affects the possibility of breakdown. 


11905 Quasisteady interactions of a relativistic electron beam 
with a low-density gas. Glebov, V.V.; Zharinov, A.V.; Kantsel, 
V.V.; Novichkov, D.N.; Khodataev, K.V. Sov. J. Plasma Phys. 
(Engl. Transl.); 1: No. 4, 365-370( 1975). 

Translated from Fiz. Plazmy; 1, No. 4, 662-672(1975). 

Experiments demonstrate beam pinching over the scale time 
for space-charge neutralization, in accordance with elementary 
considerations. In the steady state the beam has an aperiodic spa- 
tial structure, which is attributed to an inhomogeneous density dis- 
tribution over the cross section. Near the first focus the cross sec- 
tion of the beam does not exceed approximately 2 x 10-* of the 
entrance cross section. Beyond the first focus the phase image of 
the transverse beam motion becomes a double spiral, with the 
number of turns increasing in the propagation direction. Additional 
peaks form in the radial profile of the beam density. Accordingly, 
no subsequent foci are observed. The beam drifts without a loss of 
current or increase in diameter through a tube approximately 10 m 
long. Throughout the pulse, which is many times longer than the 
ionization time, low-frequency oscillations are observed; their na- 
ture is discussed. 


11906 Electrical and mechanical aspects in rating a 167 MVA 
surge-power motor-generator set. Mueller, H.; Musil, R. von 
(Siemens A.G., Berlin (F.R. Germany). Dynamowerk). Siemens-Z.; 
49: No. 9, 587-592(Sep 1975). (In German). 

5 figs.; 1 tab.; 8 refs. 

A surge-power m.g. set with a maximum output of 167 
MVA during 15 s and a useful energy rating of 1,450 MWs has 
been built as part of the power supply equipment for plasma 
physics experiments at the German Max Planck Institute for 
Plasma Physics. The article deals with the general requirements to 
be met by an m.g. set of this type, as well as with the aspects 
governing the electrical and mechanical rating of the unit. 


11907 Diode compression of a high current relativistic electron 
beam with an e driven axial current. Read, M.E. Ithaca, 
NY; Cornell Univ. (1976). 158p. University Microfilms Order No. 
76-18,194. 

Thesis (Ph. D.). 

A primarily experimental examination was made of the 
behavior of a high current relativistic electron beam in a quasi- 
planar diode. The regimes of uncompressed and compressed flow 
are explored, with particular consideration of the transition regime. 
Emphasis is placed upon the dependence of the character of the 
beam flow on the azimuthal magnetic field strength and the mag- 
nitude and extent of plasma in the diode. Control of the magnetic 
field is effected and injection of plasma accomplished in order to 
delineate the effects of these variables. 


11908 E and theoretical studies on weakly-ionized, 
steady rotating Ban, T. (Tokyo Univ. (Japan). Faculty of 
Science); Sekiguchi, T. Jpn. J. Appl. Phys.; 15: No. 1, 115-130(Jan 
1976). 

Experimental studies are made on a steady, weakly-ionized, 
relatively quiet rotating plasma, in which the longitudinal dimen- 
sion of the device is much greater than its radius and a separately 
produced argon discharge plasma column itself acts as the inner 
conductor of the device. A theoretical model is proposed in which 
the balance between the particle creation due to impact ionization 
by electrons with the neutral gas atoms and the plasma particle 
loss across the magnetic field in the form of an electric current is 
assumed to determine the characteristics of the rotating plasma, 
and it is found that this model can explain the experimental results 
obtained, at least qualitatively and even quantitatively in some 

ts, by taking into account the significant effects of the 
"'spoke-like’’ structure and of the radial flow of neutral atoms. 


11909 Electrical conductivity of a fully ionized plasma in an ex- 
ternal magnetic field. Vaucher, B.G.; Vaclavik, J.; Schneider, H. 
(Fribourg Univ. (Switzerland). Inst. de Physique). Z. Angew. Math. 
Phys.; 27: No. 1, 130(25 Jan 1976). (In German). 

From Swiss Physical Society meeting; Aarau, Switzerland (3 
Oct 1975). 

Published in summary form only. 


11910 Comparison of one photon and two bremss- 
processes in hydrogen plasmas. Hewitt, R.G.L. (Sydney 
Univ. (Australia). meg | bem Dept. of Theoretical Physics). 
Plasma Phys.; 18: No. 3, 219-223(Mar 1976). 

The cross section for an electron to emit two photons while 
being accelerated by a hydrogen nucleus is derived using Born ap- 
proximation. The result suggests that such multiple photon emis- 
sion processes are insignificant compared to the usual bremss- 
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trahlung radiation process in laboratory and thermonuclear 
hydrogen plasmas. 


PLASMA KINETICS - EXPERIMENTAL 


11911 (AD-A—022813) Convex curved crystal ema 
for pulsed plasma sources. Final report. Burns, E.J.T.; Day, R.H. 


(Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA)). Mar 
1976. 26p. (AFWL-TR—75-260). NTIS $4.00. 

The geometry of a convex curved crystal spectrograph as 
applied to pulsed plasma sources is presented. Also presented are 
data from the dense plasma focus with particular emphasis on the 
absolute intensity of line radiations. (GRA) 


11912 Measurement of neutrons and X-rays from a vacuum 

.- Lee, S.; Conrads, H. (Kernforschungsanlage Juelich 
G.m.b.H. (F.R. Germany). Inst. fuer Plasmaphysik). Phys. Lett., A; 
57: No. 3, 233-236( 14 Jun 1976). 

The Juelich DPF | machine was modified to operate as a 
vacuum spark. It was established that with an operating pressure 
varying from 10~* to 10~* torr a voltage within the range of 14-17 
kV was necessary to ensure a dense plasma phase as indicated by 
soft X-ray pinhole photography and current measurements. 
Operating with a LiD-filled channel in the anode, occasional bursts 
of neutrons were detected with a time-of-flight scintillator system. 
The yield however, was erratic and below 10’ per discharge. 


PLASMA KINETICS - THEORETICAL 


11913 (AD-A—020930) Interaction of cylindrically-symmetric 
relativistic electron beams with planar targets and plasmas: theory 
and applications. Interim . Mosher, D. (Naval Research Lab., 
Washington, D.C. (USA)). Jan 1976. 35p. (NRL-MR—3193). 
NTIS $4.00. 

A diffusion theory for the collisional interaction of 
relativistic electron beams with high-atomic-number plasmas is 
used to develop analytical expressions for the beam-momentum 
distribution function in a slab target or plasma for the case of a 
normally incident, well-collimated, monoenergetic beam with any 
radial profile. Moments of the distribution function are calculated 
for a Gaussian incident profile of arbitrary width. Using these, con- 
tour plots of energy deposition and current flow are determined. 
Bremsstrahlung intensity profiles corresponding to pinhole photo- 
graphs of tightly pinched beams are presented for various ratios of 
incident beam width to electron range. Theoretical deposition 
profiles, current transmission, and energy coupling of beam to tar- 
get are compared with the results of Monte Carlo calculations. 
(GRA) 


11914 (N—76-17953) Strictly Markovian expansion for 
turbulence theory. Jones, F.C. Jan 1976. 14p. (NASA-TM- 
X—71053; X—602-76-12). NTIS $3.50. ; 

Submitted for publication. 

The collision operator that appears in the equation of mo- 
tion for a particle distribution function that was averaged over an 
ensemble of random Hamiltonians is non-Markovian. It is non- 
Markovian in that it involves a propagated integral over the past 
history of the ensemble averaged distribution function. All formal 
expansions of this nonlinear collision operator to date preserve this 
non-Markovian character term by term yielding an integro-dif- 
ferential equation that must be converted to a diffusion equation 
by an additional approximation. An expansion is derived for the 
collision operator that is strictly Markovian to any finite order and 
yields a diffusion equation as the lowest nontrivial order. The 
validity of this expansion is seen to be the same as that of the stan- 
dard quasilinear expansion. (Author) (GRA) 


11915 (PPPL—1291) Transport of a multiple ion species 

in the Pfirsch—Schluter regime. Hirshman, S.P. (Princeton 
Univ., N.J. (USA). Plasma Physics Lab.). Oct 1976. Contract 
E(11-1)-3073. 48p. Dep. NTIS $4.00. 

The classical parallel friction coefficients, which relate the 
collisional friction forces to the flow of particles and heat along 
the magnetic field, are calculated for a multiple ion species 
plasma. In the short mean free path regime, the neoclassical 
Pfirsch—Schlueter transport coefficients for a toroidally confined 
multispecies plasma are computed in terms of the classical friction 
coefficients. The dependence of the neoclassical cross-field trans- 
port on the equilibration of the parallel ion temperature profiles is 
determined. 


11916 (PPPL— 1299) Transport of plasma across a braided 
magnetic field. Stix, T.H. (Princeton Univ., N.J. (USA). Plasma 


Physics Lab.). Oct 1976. Contract E(11-1)-3073. 38p. Dep. NTIS 
$4.00. 

Transport rates are calculated for a plasma immersed in a 
region through which magnetic lines of force meander in a 
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stochastic fashion and in which the magnetic surfaces are 
destroyed. Such a magnetic condition, termed magnetic braiding, 
may be brought about by asymmetric magnetic bag aap per- 
haps quite weak, which typically produce ove of two sets of 
magnetic islands. Plasma transport is calculated for this environ- 
ment, using both a fluid and a kinetic drift model. The latter gives 
an appreciably higher rate, namely, a fast-particle diffusion coeffi- 
cient equal to ('/,)D/sub M/ [absolute value of v/sub '’/], where 
D/sub M/ is the coefficient of spatial diffusion for the magnetic 
lines of force. Correction terms, due to polarization-associated 
E/sub ‘'/ fields, are small unless components of the braiding field 
resonate with ion-acoustic or drift waves. Insertion of a 
Bhatnager—Gross—Krook collision term shows the diffusion rate 
is unaffected by weak collisions. Diffusion due to magnetic braid- 
ing is of interest for tokamaks, particularly with respect to 
enhanced electron heat transport, enhanced current penetration, 
plasma disruption, and internal sawtooth oscillations. 


11917 Process of enhancing fusion energy. Gomberg, H.J.; 
Teitel, R.J. (to KMS Fusion, Inc.). Australian Patent 75/74310/A/. 
14 Oct 1974. 15p. 

Open to public inspection 15 Apr 1976, priority USA 9 Nov 
1973, copies available from the Commissioner of Patents, Canber- 
fa. 

A process is described for enhancing fusion burn energy 
which comprises: (a) establishing a fusion burn chamber, (b) 
depositing a quantity of fusion fuel within the chamber, (c) illu- 
minating the fuel with a pulsed laser beam to create a fusion burn, 
(d) introducing a nuclei which dissociates exothermically upon 
capture of neutrons into an area adjacent the chamber to be 
present during the fusion burn, and (e) removing heat resulting 
from the burn and the disassociation of the boron nuclei. 


11918 Basic factors determining the impurity behavior of a 
tokamak plasma. Gervids, V.I.; Krupin, V.A. (Inst. of Atomic 
Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 3, 
195-201(1975). 

Translated from Fiz. Plazmy; |: No. 3, 357-369( 1975). 

The behavior of a carbon impurity in a tokamak plasma has 
been studied theoretically and experimentally. The nonsteady na- 
ture and the spatial inhomogeneity of the electron temperature and 
density are taken into account. Numerical solution of the rate 
equations for the impurity ions of various charges permits an 
evaluation of the role of impurity diffusion and the influx of impu- 
rities into the plasma (which are neglected in the numerical solu- 
tion) through a comparison with the corresponding experimental 
data. It is shown that (a) the nature of the increases in n/sub e/ 
and T/sub e/ and the inhomogeneity of their distribution over the 
plasma cross section strongly influence the density and ,radiation 
intensity of the impurity ions, (b) there is a significant increase in 
the impurity density during the discharge, and (c) there is a clearly 
defined diffusion of impurity ions toward the plasma axis. Numeri- 
cal calculations and spectral measurements carried out in the TM- 
3 device reveal the increase in the density of a carbon impurity 
during the discharge, the local flux densities of diffusing: carbon 
ions, and the absolute density of the carbon. 


11919 Rotating ive sheath at the boundary of a hot 
plasma. Braginskii, S.I. (Inst. of Atomic Energy, Moscow). Sov. J. 
Plasma Phys. (Engl. Transl.); 1: No. 3, 202-206( 1975). 
Translated from Fiz. Plazmy; 1: No. 3, 370-377( 1975). 
Centrifugal forces in a rotating plasma can prevent the 
metration of heavy impurities from the wall into the hot plasma 
in a pinch. The present paper deals with a rotating protective 
plasma sheath at the boundary of a pinch produced by a rotating 
magnetic field and a limiter with slits, to which an external voltage 
is applied. Auxiliary gas injection through the slits in the limiter 
makes it possible to adjust the plasma density and temperature in 
the sheath and to adjust the electrostatic fields in the sheath. 


analogies in the collision integral for a 
trap. Trubnikov, B.A. (Inst. of Atomic Ener- 

= Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 3, 223- 

). 

Translated from Fiz. Plazmy; 1: No. 3, 406-417( 1975). 

The collision integral for a plasma can be expressed in 
terms of fictitious ‘’electromagnetic’’ potentials and fields in- 
troduced in eng | space. These ies are used to seek cer- 
tain particular lytic solutions for the problem of the steady- 
State injection and escape of plasma particles trapped in a mag- 
netic mirror configuration. 


11921 Three-fluid MHD model for the current shell in a Z 
pinch. Bazdenkov, S.V.; Vikhrev, V.V. (Inst. of Atomic Energy, 
Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 3, 250- 
253(1975). 

Translated from Fiz. Plazmy; 1: No. 3, 451-457( 1975). 
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The formation and motion of the current shell in a high- 
power pulsed discharge (Z pinch) are analyzed. The three-fluid 
MHD approximation is used for a numerical solution of the one- 
dimensional nonsteady-state problem of a deuterium discharge. 
Gas ionization and the entrainment of neutral atoms into the mo- 
tion are taken into account. After the withdrawal of the shell from 
the insulating chamber wall, a large amount of nonionized gas is 
left there; a secondary breakdown can subsequently occur in this 
gas. As it moves, the current shell displays a ‘‘double structure’; 
i.e., in addition to the usual current ‘’piston’’ there is a current 
sheath at a shock front. 


11922 Magnetobremsstrahlung in a Z pinch. Vikhrev, V.V.; 
Korzhavin, V.M. (Inst. of Atomic Energy, Moscow). Sov. J. Plasma 
Phys. (Engl. Transl.); 1: No. 3, 254-255(1975). 

Translated from Fiz. Plazmy; |: No. 3, 458-461( 1975). 

The gnetob rahlung spectrum and intensity are 
analyzed for an equilibrium Z pinch with a current distributed 
uniformly over the cross section of the plasma column. The results 
are given as the dependence of the radiated power on the tempera- 
ture and on the number of particles per unit height of the pinch. 
The energy carried away from a Z pinch by magnetobremss- 
trahlung is small in comparison with the bremsstrahlung of the 
plasma and in comparison with the energy released as a result of 
thermonuclear reactions. 


11923 B in a nonequilibrium plasma. Akopyan, 
A.V.; Tsytovich, V.N. (Inst. of Radiophysics and Electronics, 
Erevan). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 4, 371- 
376( 1975). 

Translated from Fiz. Plazmy; |, No. 4, 673-683( 1975). 

In an analysis of bremsstrahlung in a nonequilibrium plasma 
it is shown that in a plasma, in contrast with vacuum, there are 
two types of bremsstrahlung, which result from the transformation 
of virtual photons which appear in charged-particle collisions into 
real photons. These two types are Compton and nonlinear bremss- 
trahlung. The matrix elements are derived in the quasiclassical 
limit; account is taken of both new bremsstrahlung processes and 
the modification of the ordinary bremsstrahlung processes due to 
the screening of the fields of the virtual photons by the plasma. 
The calculations are valid for particles of arbitrary velocity; in par- 
ticular, they are valid for ultrarelativistic and nonrelativistic parti- 
cles. Rules are given for calculating the bremsstrahlung matrix ele- 
ments in a plasma from the corresponding diagrams. 


11924 H inetic model for collisionless high-8 plasmas. 
D'Ippolito, D.A. College Park, MD; Univ. of Maryland (1975). 
173p. University Microfilms Order No. 76-17,787. 

Thesis (Ph. D.). 

A hybrid-kinetic model (Vlasov ions and drift-kinetic elec- 
trons) is developed to describe the equilibrium and stability pro- 
perties of collisionless high-beta plasmas in arbitrary magnetic field 
configurations. No ordering of ion properties (such as w/M/sub i/ 
and r/sub Li//L/sub perpendicular/) is assumed, so the ions are 
described by the exact (unexpanded) Vlasov equation. The elec- 
trons are assumed to be strongly magnetized with w//sub e/ ap- 
proximately equal to r/sub Le//L/sub perpendicular/ = epsilon 
much less than 1, and the electron Vlasov equation is expanded in 
the small parameter epsilon. The resulting drift-kinetic description 
of the electrons includes kinetic behavior along the direction of 
the magnetic field, but it retains only the gyrophase-averaged parti- 
cle drifts perpendicular to the magnetic field direction. To 
complete the model, the electromagnetic fields are determined 
self-consistently to the same order as f/sub e/ from a combination 
of Maxwell’s equations with moment equations. All physical quan- 
tities are evaluated correct to O(epsilon) in this analysis, and for 
greater ease of application, the lowest-order and first-order ver- 
sions of the theory are clearly distinguished. 


11925 








Kinetic equation for high density, high temperature 
DeCaire, J.A. Wright-Patterson AFB, OH; Air Force Inst. 
of Tech. (1975). 98p. University Microfilms Order No. 76-17,303. 

Thesis (Ph. D.). 

A new analytical 
theory is developed. The analysis is based an the Wigner phase 
space formulation of quantum statistical mechanics and its as- 


procedure to describe plasma kinetic 


sociated Bogoliubov-Born-Green-Kirkwood-Y von (BBGKY ) 
hierarchy of equations for q-body (q = 1,2, . . .) correlation 
clusters. Extensive use is made of diagrammatic perturbation anal- 
ysis, operator-state methods, and the convenient ‘’bra-ket’’ 
notation. Parameters that are physically descriptive of interaction 
strength, many-body nature, and quantum statistical effects are in- 
troduced for ordering analysis of ‘‘relevant’’ kinetic contributions. 
Derivations of kinetic equations are based on binary correlation 
approximations associated with selection of consistently ordered 
terms. Utility of the analysis is demonstrated by deriving the well- 
known Vlasov, Landau, Balescu-Guernsey-Lenard pm Uehling- 
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atest. 0) sane the technique, a new 
kinetic equation which s strong many-body interactions is 
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in coaxial cylindrical discharge tubes. As for the method of mea- 
surement of energy distribution, spherical probe method 
adopted. The method by Friar seemed to be the best. The methods 
for the determination of electron temperature and electron density 
i to measure the probe current ip and 
its second derivative ip’’ is shown. A coaxial 


11928 tig eta ind acme “SN 

Ogino, T.; Takeda, S. (Nagoya Univ. (Japan). 
Faculty of Engineering). Denki Gakkai Ronbunshi, A; 95: No. 
63-70(Feb 1975). (in Japanese ). 
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that does not cause the numerical instability for 
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of ions and electrons (r=msub(i)/msub(e)) 
such 


11929 Fine structure of the 
trons in gas plasma. Observation 

Amemiya, H. ~ 

Wako, Saitama (Japan)). i 
95: No. 4, 157-164(Apr 1975). (in Japanese). 

The fine structure in the energy distribution 

gas plasma was studied by the beat method by Friar. 
was made with a tungsten probe a 


partic’ 
the number of charge by Z*, the existence of impurity with Z>2 
causes large radiation loss. The study on the effect of impurity has 
been done with theta-pinch system. It was found that electron tem- 
perature depended on the line spectra in soft X-ray range emitted 
from impurity. At the first stage of study of the tokamak system, 
the energy loss due to impurity was 70 -- 90% of total loss. Now it 
is reduced to less than 30%. The impurity comes from incomplete 


important to make clean fusion reactors with diverters, or to sup- 
press the phenomenon of sputtering. Transportation of impurity 
ions is studied. 


11931 Model of high energy tail formation of ion distribution 
im turbulently heated plasmas. Hatori, T.; Sugihara, R. (Nagoya 
Univ. (Japan). Inst. of Plasma Physics). Nippon Seirigaku Zasshi; 
39: No. 3, 808-814(Sep 1975). 

Ion heating or high energy ion tail formation due to an ion 
acoustic turbulence is considered using a model. The model 


, equation is 
cuit bdeie ant enter Gieutite it is found that 
the tail distribution is proportional to rm wort u, being the 

BS velocity). The theory is com- 
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Rizk, H.M.; Kammash, T. (Michigan 
. Ann Arbor (USA). of Nuclear Engineering). Plasma 
: 17: No. 12, 1049-1069( 1975). 
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11933 Inverse square law for the potential of a test 
scattered electrons. Schroeder, H. (Freie 
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The potential of a slowly moving test particle in a collision 
free, Maxwellian plasma has been investigated for large distances. 
By a modification of the linear theory, strong scattering of elec- 
trons close to the test particle could be allowed for and results in a 
potential which falls off as 1/r?, where r is the distance from the 
observer to the test particle. At smaller distances the previously 
found 1/r* decrease is recovered. 


11934 Anomalous ac conductivity of a turbulent plasma. 
Spatschek, K.H.; Shukla, P.K.; Yu, M.Y. (Bochum Univ. (F.R. 
Germany). Inst. fuer Theoretische Physik). Plasma Phys.; 17: No. 
12, 1091-1100(Dec 1975). 

Using a diffusion type kinetic equation to account for wave- 
particle interaction, the anomalous high-frequency conductivity of 
an unmagnetized turbulent plasma is derived. The electric field 
fluctuation spectrum is obtained consistently by considering the 
saturation of linear instabilities by resonance broadening in the 
presence of the applied a.c. field. The results are applied to the 
cases of ion-acoustic and Langmuir turbulence. The corresponding 
spectra and conductivities are presented numerically. The 
behaviour of the conductivities is discussed in terms of wave-wave 
or wave-particle interactions. 


11935 Space-time structure of the ion beam-plasma turbulence 
and particle scattering. Gresillon, D.; Doveil, F.; Mantei, T.D. 
(Ecole Polytechnique, 91 - Palaiseau (France)). J. Phys. (Paris), 
Collog.; No. 1, C1.105-C1.109( 1976). (In French). 

From Colloquium critical phenomena; Dijon, France (30 
Jun 1975). 

The peculiarities of turbulence in a collisionless plasma are 
briefly examined. The turbulence excited by an ion beam of 
velocity close to the ion acoustic speed, is experimentaily ob- 
served. Observations are made of the fluctuating potential space 
and time correlation functions, and of the velocity probability dis- 
tribution. Each of these measurements shows a strong pseudoheat- 
ing for particles moving with a velocity close to the ion acoustic 
waves speed, due to the turbulence. 


11936 (CONF-761012—28) Nonlinear interaction of an ion 
flux with plasma. Ivanov, A.A.; Krasheninnikov, S.I.; Pistunovich, 
V.L; Soboleva, T.K.; Yushamanov, P.N. (Gosudarstvennyj Komitet 
po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
~<a. 1976. Translation of Russian report. 20p. Dep. NTIS 


From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

The present report discusses the interaction of an ion beam, 
formed during the charge exchange of injected neutral atoms, with 
a plasma. Methods of analytical study by means of quasi-linear 
equations as well as two-dimensional numerical modelling are 
used. It is shown that at a beam velocity U°/C/sub s/ approximately 
less than '/,, the relaxation process may be described by using the 
theory of quasi-linear relaxation of electron beams, at U,/C/sub s/ 
approximately greater than 10; one can neglect the slowing down 
of the ion beam and consider only the angular spread. An analyti- 
cal dependence of the spread angle on time was obtained. On the 
basis of the ion beam relaxation theory evolved, experiments on 
charge exchange of plasma fluxes on a gas target are analyzed. It is 
shown that the anomalous scattering of the plasma flux observed in 
a series of experiments may be explained by the interaction of ions 
of the flux with ion-acoustic oscillations of the target plasma. Con- 
sideration of damping of ion-acoustic noise by the plasma electrons 
and ions leads to a limitation of the relaxation of the angular dis- 
tribution function. The relationships obtained are in good agree- 
ment with the experimental results. 


11937 Coupled MHD-Monte Carlo tra model for dense 
plasmas. Chandler, W.P. Davis, CA; Univ. of California (1976). 
104p. University Microfilms Order No. 76-20,983. 

Thesis (Ph. D.). 

A two-dimensional, two-fluid model of the MHD equations 
has been coupled to a Monte Carlo transport model of high ener- 
gy, non-Maxwellian ions. The MHD part of the model assumes 
complete ionization and includes a perfect gas law for a scalar 
pressure, a tensor artificial viscosity, electron and ion thermal con- 
duction, electron-ion coupling, and a radiation loss term. A simple 
Ohm's Law is used with a B/sub theta/ magnetic field. The MHD 
equations were solved in Lagrangian coordinates. The conservation 
equations were differenced explicitly and the diffusion-type equa- 
tions implicitly using the splitting technique. The Monte Carlo 
model solves the equation of motion for high energy ions, moving 
through and suffering small and large angle collisions with the fluid 
Maxwellian plasma. The source of high energy ions is the ther- 
monuclear reactions of the hydrogen isotopes, or it may be an ex- 
ternally injected beam of neutralized ions. In addition to using the 
usual Maxwell averaged thermonuclear cross sections for calculat- 
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ing the number of reactions taking place within the Maxwellian 
plasma, the high energy ions may suffer collisions resulting in a 
reaction. In the Monte Carlo model all neutrons are assumed to 
escape, and all energetic ions of Z less than or equal 2 are fol- 
lowed. 


11938 Toroidal plasma equilibria with an embedded intense 
relativistic electron beam. Gratreau, P.; ers P. (Comitato 
Nazionale per |’Energia Nucleare, Frascati (Italy). Lab. Gas loniz- 
zati). Plasma Phys.; 18: No. 2, 123-135(Feb 1976). 

The equilibrium of a high intensity, relativistic toroidal 
beam embedded in a thermal isotropic plasma is studied for the 
particular case of zero poloidal beam current. The energy depen- 
dence of a beam distribution function of the Heaviside type is 
shown to correspond to a rapid, though not abrupt, transverse 
decrease of the density of the relativistic plasma, which can thus 
be enclosed in a toroidal vessel. The shape of a surrounding con- 
ductor is determined by an expansion, to a relatively high order, 
around the equilibrium orbit. 


11939 Toroidal plasma equilibrium with closed magnetic lines 
of force. Todoroki, J. (Nihon Univ., Tokyo). Plasma Phys.; 18: No. 
2, 137-142(Feb 1976). 

The magnetostatic equilibrium is investigated of plasma with 
a scalar pressure in closed magnetic lines of force. The configura- 
tion considered does not reduce to an axisymmetric one, even 
when the toroidicity of the system tends to zero. An expansion 
procedure with respect to the ratio of the plasma radius to the 
period of corrugation of the field is applied. An expression for the 
constant-pressure surface with an elliptic cross section is obtained. 


11940 Energy-momentum tensor in the microscopic plasma 
model. Lai, C.S. (Prince Edward Island Univ., Charlottetown 
(Canada). Dept. of Physics). Can. J. Phys.; 54: No. 3, 252-257(1 
Feb 1976). 

12 refs. 

An energy-momentum tensor for the microscopic plasma 
model is constructed from the action integral by allowing for 
dynamics of special relativity. The energy density is then identified 
with the 44-component of the energy-momentum tensor. The 
result is compared with that obtained from an ad hoc method with 
the Legendre transformation. The Hamiltonian obtained can be 
used to tackle nonlinear problems in plasma physics. 


11941 Propagation of relativistic electron beams in finite-radius 
magnetized plasma columns. Fleischmann, H.H. (Cornell Univ., 
Ithaca, N.Y. (USA). Dept. of Applied Physics); Kribel, R.E. 
Plasma Phys.; 18: No. 3, 179-186(Mar 1976). 

A theoretical investigation of the electric and magnetic 
fields associated with a relativistic electron beam propagating in a 
finite-radius, magnetized plasma column enclosed by a large con- 
ducting vacuum chamber is presented. The results indicate electro- 
magnetic fields which can be significantly larger than in the case of 
beam propagation through an infinite plasma. Significant beam 
distortion and reflection may result when the beam density, n/sub 
b/, approaches the density of the plasma, no, or when the beam 
length becomes excessive. It is suggested that the finite rise time of 
the beam energy may lead to a significant enhancement of these 
fields even when n/sub b/ << no. 


11942 Energy loss by a charged particle moving in a hot colli- 
sional plasma. Sharma, S.R.; Swami, K.C. (Rajasthan Univ., Jaipur 
(India). Dept. of Physics). Plasma Phys.; 18: No. 3, 235-239(Mar 
1976). 

The rate of energy loss by a charged particle moving in a 
hot collisional plasma is determined by wave theory. Using BGK 
collision model, an explicit expression for the dielectric function is 
derived. The rate of energy loss of of the test charge is calculated 
to terms second order in collisions and electron thermal velocity. 


11943 Linear instabilities in the quasistatic quiding-center 
plasmas. Shoucri, M.; Knorr, G. (lowa Univ., lowa City: (USA). 
Dept. of Physics and Astronomy). Plasma Phys.; 18: No. 3, 187- 
204(Mar 1976). 

A numerical scheme is developed to study the stability of of 
the linearized-dimensional guiding-center equations of a plasma of 
coldions and hot electrons. The linear growth rates of the Kelvin- 
Helmholtz instabilities resulting from a velocity shear introduced 
by a non-uniform E x B drift are calculated numerically. In par- 
ticular, the theory of neutrally stable waves in two dimensions is 
verified for a velocity profile of the form of a sine function, and 
the instability — rates of the oscillations in the neighbourhood 
of the neutrally stable waves are calculated numerically and are 
shown to be in very good agreement with theory. The effect of 
large wavelength oscillations along the magnetic field on these in- 
stabilities is studied. The numerical scheme is also used to study 
the linear instabilities of the density drift waves in an inhomogene- 
ous plasma. 
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11944 Application of neutron transport codes to the transport 
of neutrals oie Marable, J.H.; Oblow, E.M. (Oak Ridge Na- 
tional Lab., ). Nucl. Sci. Eng.; 61: No. 1, 90-97(Sep 1976). 

The application of the linear Boltzmann equation as used in 
reactor and shielding problems to the transport of neutral atoms in 
a Tokamak-t plasma has been studied. The method was found 
to be generally valid with some limitations because of possible 
anisotropy of the plasma medium. Effective cross sections for the 
interaction of neutral atoms with an isotropic plasma were calcu- 
lated and applied to the transport of hydrogen in a typical Oak 
Ridge Tokamak (ORMAK) plasma. The outer wall was found to 
have a significant effect in the hydrogen concentration. 


PLASMA PRODUCTION 


11945 (AD-A—019651) X-ray conversion efficiency of a CO, 
laser produced polyethylene plasma. Final report. McKee, L.L. III; 
Burns, E.J.T.; Lindstrand, R.A. (Air Force Weapons Lab., Kirtland 
AFB, N.Mex. (USA)). Dec 1975. :84p. (AFWL-TR—75-204). 
NTIS $5.00. 

A high power CO, laser (50 J in a 50-ns-wide pulse) was 
used to produce a plasma by irradiating a plane target. The x-ray 
emission characteristics of this laser-produced plasma were studied 
to check the utility of such a plasma as an x-ray source for simula- 
tion pu s. The reflectivity of the incident 10.6-micrometer- 
wavelength laser radiation by the laser-produced plasma was also 
investigated. The experimental results were analyzed using the 
theory for laser-produced plasmas. (GRA) 


11946 (AD-A—021776) A fundamental investigation of the 
ionization process in xenon undergoing a normal shock wave com- 
in a shock tube. Final report. Golobic, R.A. (Frank J. 
Seiler Research Lab., United States Air Force Academy, Colo. 
(USA)). Dec 1975. 56p. (FISRL-TR—75-0023). NTIS $4.50. 

The ionization process in xenon has been studied by mea- 
surements of the atomic line radiation histories. Visible line radia- 
tion measurements of three atomic line transitions resulted in the 
measurement of time resolved bound electron temperature. No 
conclusion can be drawn with regard to the non-Boltzmann 
behavior of the bound states due to the inaccuracies in the re- 
ported transition probabilities. Resonance radiation histories are 
similar to those in the visible. Static pressure profiles clearly define 
the shock front while total pressure profiles clearly define ioniza- 
tion and test times. (Author) (GRA) 


11947 (IPP—1/154) Investigation of the tion in the 
high voltage belt pinch. Protz, R. (Max-Planck-Institut fuer Plas- 
maphysik, Garching/Muenchen (Germany, F.R.)). Jul 1975. 34p. 
(In German). INIS. 

11 figs.; 16 refs. 

The production of plasmas is investigated which are neces- 
sary for shock wave experiments. By optimization of a two-stage 
pre-ionization, an ignition can be initiated down to 0.5 m of Hg 
deuterium. The plasma is diagnosed with a 90° multichannel laser 
light scattering in the belt-pinch. 


11948 (RLO—2225-T28-13) Absorption and backscattering of 
CO, laser radiation in a plasma column. Massey, R.: Pietrzyk, Z.A.; 
Rutkowski, H.; Vlases, G.C. (Washington Univ., Seattle (USA)). 
1975. Contract AT(45-1)-2225. 4p. (CONF-750871—2). Dep. 
NTIS $3.50. 

From 12. international conference of phenomena in ionized 
gases; Eindhoven, Netherlands (18 Aug 1975). 

Some results are presented from a research program 
designed to investigate the physics of laser interaction with mag- 
netically confined underdense plasma columns. The work was 
motivated by a scaling paper by Dawson et al. which concluded 
that such a scheme might lead to scientific breakeven. In early ex- 
periments it was shown by spectroscopy, interferometry, and 
Thompson scattering that a convergent laser beam could be 
trapped in the pre-formed density minimum on axis which occurs 
naturally in the dynamic phase of a theta-pinch, and that the 
resulting plasma temperature increase agreed with that expected 
on the basis of classical inverse Bremmstrahlung (2,3). In the cur- 
rent experiments, an e-beam stabilized CO, laser was used to ir- 
radiate a 20 cm x 1.7 cm i.d. tube filled with un-ionized hydrogen 
immersed in a quasi-steady magnetic field of up to 100 kG. In this 
case the laser both ionizes and heats the gas. Since there is no pre- 
formed density gradient, it is important to determine whether the 
ionization-heating wave can be made to propagate long distances 
(relative to the column diameter) along the axis, and to determine 
the nature of this wave — i.e. is it detonation-like, with large in- 
duced axial motion, or is it more like a ‘‘supersonic’’ heat front 
with small induced axial motion. 


11949 (UCRL—77087) Spectral measurements of x-rays and 
electrons emitted from 1.06 ym laser produced plasmas. Tirsell, 
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K.G.; Kornblum, H.N.; Catron, H.C.; Slivinsky, V.W. (California 

Univ., Livermore (USA). Lawrence Livermore Lab.). 6 Oct 1975. 

— W-7405-ENG-48. 18p. (CONF-751130—42). Dep. NTIS 

— From APS meeting; St. Petersburg, Florida, USA (10 Nov 
). 

Absolute spectral measurements were made of electrons 
escaping from plasmas produced by focusing 5-10 J, 50-100 
picosecond, 1.06 wm laser pulses on 10 wm thick Parylene disk 
targets. Nine spectral bands with 3 to 7.5 keV resolution were ob- 
tained from 30 to 190 keV using a 90° focusing permanent magnet 
spectrometer and appropriately positioned silicon electron detec- 
tors. 


11950 (UCRL—78005) Collective plasma behavior in laser 
experiments. Valeo, E.; Kruer, W.; Estabrook, K.; Langdon, 
B.; Lasinski, B.; Max, C.; Thomson, J. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 26 Aug 1976. Contract 
W-7405-ENG-48. 23p. (CONF-761012—17). Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

A simple model for the absorption of intense laser light via 
the generation of electron plasma waves near the critical density is 
presented. The magnitude of the absorption, its polarization depen- 
dence, and the heated electron distributions generated are in 
reasonable agreement with results from recent experiments in 
which discs are irradiated with intense Nd light. The simple model 
is extended to include realistic light beams focused onto spherical 
plasmas. Calculations of how the absorption depends on focusing 
are presented and shown to agree with recent experiments in 
which glass balls are irradiated. It is also shown that the Brillouin 
instability can lead to a time-dependent reflectivity when the un- 
derdense plasma has a small mass and heat capacity, consistent 
with some recent observations. In addition, the 2w/sub pe/ decay 
instability is found to be strongly limited by a local steepening of 
the density profile. Finally the electron diffusion across self- 
generated magnetic fields is assessed. Even though the calculated 
diffusion rate is much greater than classical, the fields can still 
produce the strongly inhibited heat transport which has been ob- 
served. 


11951 Possibility of utilizing dense hydrogen plasma generators 
in thermonuclear research. Glebov, I.A.; Rutberg, F.G. Izv. Akad. 
Nauk SSSR, Energ. Transp.; No. 6, 83-89( 1975). (In Russian). 

Results of investigations of generators of dense hydrogen 
plasma with the following maximum parameters: total energy input 
107 J, maximum pressure 1500 atm, are described. The mechanism 
of heat transfer from the arc to gas is discussed. The problem of 
the possibility of obtaining high velocities (about 10’ cm/s) in deu- 
terium, tritium and other gases by means of systems of this kind is 
considered. 


11952 Laser-radiation absorption by plasma formed by the ex- 

of an aluminum wire in air. Aleksandrov, A.F.; Perebeinos, 
V.V.; Savichev, A.T.; Timofeev, I.B.; Chernikov, V.A. (Moscow 
State Univ.). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 1, 60- 
61(1975). 

Translated from Fiz. Plazmy; |: No. 1, 114-116(1975). 

The absorption of the radiation from a He—Ne laser by the 
plasma of a high-current discharge ignited by the explosion of a 
thin aluminum wire has been studied. The radial profile of the ab- 
sorption coefficient has several sharply defined peaks and valleys; 
the coefficient becomes negative at a certain distance from the 
discharge axis, implying a region in which the plasma transparency 
increases abruptly. 


11953 Radiating inverse pinch in an optically opaque plasma. 
Aleksandrov, A.F.; Perebeinos, V.V.; Rukhadze, A.A.; Savichev, 
A.T.; Timofeev, 1.B. (Moscow State Univ.). Sov. J. Plasma Phys. 
(Engl. Transl.); 1: No. 1, 62-63(1975). 

Translated from Fiz. Plazmy; |: No. 1, 117-119(1975). 

A study of the production and equilibrium of a coaxial 
plasma shell formed by the electrical explosion of a large number 
of wires in an array on a cylindrical surface in vacuum is reported. 
A continuous radiating shell is formed | to 3 ysec after the igni- 
tion of the discharge. The equilibrium stage of such a discharge 
can be described well by the theory of high-current pinches with 
an axial return current in a dense, optically opaque plasma. 


11954 Spectra of the continuous x-ray emission and pump 
reflection of a laser-produced plasma. Boiko, V.A.; Krokhin, O.N.; 
Pikuz, S.A.; Faenov, A.Yu.; Chugunov, A.Yu. (Lebedev Inst. of 
ysics, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 2, 
165-171( 1975). 
Translated from Fiz. Plazmy; |: No. 2, 309-319( 1975). 
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A study is of the continuous x-ray emission spec- 
trum for targets of CD,, 70 percent CD, + 30 percent Al, Mg, Nb, 
Y, and Pb for cutoff energies in the range 5 to 21 keV at a pump 
intensity q less than or ee cute eek Gok eee 

ata in r 
Ear! oi hm la a ee aa 
are evidence of a deviation from a Maxwellian elec- 
tron energy distribution; the deviation for a value of q is 
more pronounced, the lower the effective charge Z/sub ef/ of the 
ions in the plasma. Such a deviation of the electron distribution 
function can be caused by the onset of parametric instabilities, an 
instability and an instability involving decay into two 
are apparently most important. Measurements show that 
the reflection coefficient R is strongly influenced by these focusing 
conditions. For targets with Z greater than 10 the maximum values 
of R reach 3 percent. A correlation has been found between the 
maximum reflection coefficient and the maximum intensity of the 
hard (approximately 21 keV) x-ray emission, in which case ions 
with the maximum charge Z form in the plasma. 


11955 Experimental study of the perturbation of the cesium- 
atom spectrum by a multiphoton-ionization method. Grinchuk, 
V.A.; Delone, G.A.; feenge, K.B. (Lebedev Inst. of Physics, 
Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 2, 172- 
174( 1975). 

Translated from Fiz. Plazmy; 1: No. 2, 320-323( 1975). 

An experimental study has been made of the perturbation of 
an atomic spectrum in a 10*-V/cm laser field for the case of the 
6S—6F transition in cesium. The 6S—6F transition energy was 
found to be a linear function of the intensity (a quadratic function 
of the field strength). The dynamic polarizability of this transition 
was determined. The experimental results are compared with per- 
turbation-theory calculations. 


PLASMA INSTABILITIES 
REFER ALSO TO CITATION(S) 12007 


11956 (AD-A—021459) Parametric excitation of ion density 
fluctuations in the relativistic beam—plasma interaction. Schamel, 
H.; Lee, Y.C.; Morales, G.J. (California Univ., Los Angeles 
(USA). Plasma ’Physics Group). Jan 1976. Contract N00014-75-C- 
0476. 42p. (PPG—251). NTIS $4.00. 

When a weak and cold relativistic electron beam interacts 
with a dense plasma it generates a nearly monochromatic wave of 
high intensity which triggers the growth of parametric instabilities. 
The present work investigates this by using a shybrid 
technique in which the fully relativistic motion of the beam parti- 
cles is treated numerically, while the behavior of the background 
plasma and the parametrically excited waves is treated 
through appropriate linear dielectric functions. It is found that the 
self-consistent excitation of large ion density fluctuations leads to 
the decoupling of the beam from the background plasma, hence 
limiting the amount of energy that can be extracted from the 
beam. By adjusting the various parameters of the problem it is 
found that up to 23% of the initial beam energy can be transferred 
to the electrostatic waves. The large ion fluctuations responsible 

ing the beam re’ modes 
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11957 (EUR-CEA-FC—794-TR) Instability related to the ru- 
maway electron beam in Tokamak TM-3. Alikaiev, V.V.; Razu- 
mova, K.A.; Sokolov, Y.A. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). Oct 1975. 19p. (In French). INIS. 

Translated from the Russian report IEA—2525, Moscow, 
1975. 

Investigation on the runaway electron instability continued. 
The longitudinal energy of the runaway electrons submitted to 
Bremsstrahlung due to instability was determined using the 
microwave plasma radiation. As previously at low densities, the in- 
Stability is shown to involve the appearance of a small amount of 
energetic protons. During the instability growth the longitudinal 
energy of runaway electrons is given partially to the transverse 
degree of freedom of these electrons and partially to the bulk 


11958 (IPP—1/156) The belt pinch: a tokamak with 
non-circular cross section. Gruber, O.; Peiry, J.M.; Wilhelm, R. 
(Max-Planck-Institut fuer P sik, Garching/Muenchen 
(Germany, F.R.)). Oct 1975. 24p. IN 

15 figs.; 2 tabs.; 20 refs. 

The stability behaviour of non-circular plasma cross-sections 
is discussed on the basis of present known theory. Then the techni- 
cal arrangement and the preionization of the Belt Pinch is 
described. The following section deals with the establishment of 
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the non-circular equilibrium and summarizes the essential plasma 
paramters and the used methods. The stability proper- 
ties of the Belt Pinch, lead to a critical q-value. Finally, supporting 
experiments for the future Belt Pinch programm are presented. 


11959 (MATT— 1258) ens spatial structure of 
the mode. Rewoldt, G.; Tang, W.M.; 


Frieman, E.A. ( Univ., NJ. (USA). Plasma ‘30. 


Princeton 
Lab.). Sep 1976. Contract E(11- 1)-3073. 68p. Dep. NTIS $4. 
deals with the complete two-dimensional struc 


plete integro-differential equation is studied in the limit k/sub 
t/rho/sub i/ less than 1, where rho/sub i/ is the ion gyroradius, and 
k/sub r/, the radial wavenumber, is regarded as a differential 
operator. This is converted into a matrix equation which is then 
solved by standard numerical methods. 


11960 (MATT— 1269) Recent developments in the computa- 
tional aspects of MHD . Grimm, R.C.; Johnson, J.L. 
(Princeton Univ., NJ. (USA). Plasma Physics Lab.). Aug 1976. 
Contract E(11- 1)-3073. 27p. Dep. NTIS $4.00. 

In recent years variational methods have been successfully 
applied in the numerical | determination of the spectra for simple 
linearized ideal ic models. Currently, several 
extensive efforts have been undertaken to implement these ap- 
proaches to determine the normal modes for general axisymmetric 
toroidal equilibria, e=pecially those applicable to the tokamak ex- 
perimental . This paper reviews the motivation, the dif- 
ficulties, and the various numerical approaches employed. Several 
simple illustrative results are given. 


11961 (N—76-11876) Stabilization of kink disturbances by in- 
homogeneous fields. Helisten, T. Jan 1975. 27p. (TRITA- 
EPP—75-01-REV). NTIS $4.00. 

Misc-Revised. 

With a view to studying a new scheme for magnetic plasma 
confinements, kink disturbances were investigated for a perfectly 





i iv. SA), Physics ‘ 
Contract E(11- 1)-3073. 12p. (CONF-761012—24). Dep. NTIS 
$3.50. 
From 6. international conference on plasma physics and 
controlled nuclear fusion research; German 
Federal ee oe ae (6 Oct 1976). 


Modifications due to thermal transport are discussed. 


(PPPL— 1293) Stabilization of resistive kink modes in 
the tokamak. Glasser, A.H.; Furth, H.P.; Rutherford, P.H. 
(Princeton Univ., NJ. (USA). Plasma Physics Lab.). Oct 1976. 
Contract E(11- 1)-3073. 14p. Dep. NTIS $3.50. 
Optimized current 


Houlberg, W.A. (Wisconsin Univ., Madison Dept. o 
Nuclear Engineering). Jun 1976. Contract E(1i-1 2272. ; 
Dep. ie 
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discussed. fe ee a See ae 
is then derived and an approximate solution tothe linear 


nonlinear effects. Hasegawa, 
Akira (Bell Te Labs., Inc., Murray Hill, N.J. (USA)). Ber- 
lin; ay a a 


This WasGestes poment te Suse eqiestons ht i 


nonequilibrium are macroinstabilities. i iliti 
Rayleigh-Taylor instability, the Kelvin-Helmholtz cmatability, "and 
current pinch instabilities are treated. The fourth chapter in- 
fo lene cane baadiee, tee Ss See 
the various plasma instabilities discussed above: oe Sam 
which result from microinstabilities. A summary of necessary con- 


$ in a tokamak with 
neutral-atom in Mikhailovskii, A.B. (Inst. of Atomic Ener- 
gy. Moscow). Sov. J. Plasma Phys. (Engl. Transi.); 1: No. 1, 38- 
42(1975). 
Translated from Fiz. Plazmy,; 1: No. 1, 72-80( 1975). 


cyclotron im a tokamak reac- 
tor. Kaladze, T.D.; Mikhailovskii, A.B. (Inst. of Atomic Energy, 
niet Sov. J. Plasma Phys. (Engl. Transi.); 1: No. 2, 128- 
> 
Translated from Fiz. Plazmy, 1: No. 2, 238-257( 1975). 


plasma in a circularly 
electromagnetic wave. Tsintsadze, N.L.; Tskhakaya, D.D. (Inst. 4 
Physics, Tbilisi, USSR). Sov. J. Plasma Phys. (Engl. Transl.); 1 
No. 2, 150-152(1975). 

Translated from Fiz. Plazmy; 1: No. 2, 281-287( 1975). 

In a study of thermal effects on the wave properties of an 
electron plasma in the field of a circularly polarized wave it is 
shown that, under certain conditions, there is an aperiodic insta- 
bility of both longitudinal and transverse waves. 


11971 Nonlinear stabilization of the electron two-stream insta- 
bility in a plasma with an ion beam. Kirichenko, G.S.; Khmaruk, 
V.G. (Inst. for Nuclear Research, Kiev). Sov. J. Plasma Phys. 
(Engl. Transl.); 1: No. 2, 153- 155(1975). 

Translated from Fiz. Plazmy; 1: No. 2, 288-292( 1975). 

When an ion beam is injected into a beam-plasma discharge 
excited by an electron beam, partial stabilization of the electron 
two-stream instability is observed over a certain range of initial 
energies of the ion beam. This instability is accompanied by the 
ee of radially accelerated electrons and by the heating of 

ions. 


11972 Decay instability in magnetic mirror. Pastukhov, V.P. 
(Inst. of Atomic Energy, Moscow). Sov. J. Plasma Phys. (Engl. 
——. 1: No. 3, 215-219( 1975). 

‘from Fiz. Plazmy; 1: No. 3, 393-400( 1975). 

The cyclotron-wave irregularity observed experimentally in 
the PR-7 device can be attributed to the decay instability. The in- 
stability threshold is governed by the dissipative boundary condi- 
tions at the ends of the apparatus. The relationship between the 
time at which the equilibrium plasma configuration is established 
and time at which the wave irregularity is observed experimentally 
py phen with the strong dependence of the instability threshold 

© characteristic of the deviation of the plasma con- 
Squelion from equilibrium. 


11973 Role of the spatial structure of the feedback system in 
stabilizing the flute oscillations of a low-density plasma. 
Kostomarov, D.P.; as V.P.; Chuyanov, V.A. (Inst. of Atomic 
Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 3, 
230-236( 1975). 

Translated from Fiz. Plazmy; 1: No. 3, 418-429( 1975). 

The dispersion relations for flute oscillations in a low-densi- 
ty plasma are derived for the case of a symmetric multielectrode 
feedback system. The real characteristics of the electrostatic 
probes used in the experiments are taken into account. The stabili- 
ty regions of the density. plane are determined numerically for 
systems with various num of stabilizing elements. 


11974 Stabilization of flute waves in an open configuration by a 
feedback system. Arsenin, V.V. (Inst. of Atomic Energy, 
Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 3, 237- 
240( 1975). 

Translated from Fiz. Plazmy; |: No. 3, 430-435( 1975). 

The stabilization of the flute instability of a low-pressure 
plasma in an open configuration by means of a magnetic feedback 
system is analyzed for an infinitesimally thin plasma disc. The sta- 
bilizing field B’, which is proportional to the plasma displacement 
xi, is produced by currents in external conductors. From the 
macroscopic hydrodynamic standpoint the stabilization is due to 
the radial Lorentz force I/c [J,B’], where J, Is the unperturbed 
Larmor current. From the microscopic it the stabilization 
is due to radial particle drift in the azimuthally nonuniform field 
B’, which leads to charge separation if there is a radial in- 
homogeneity in the density or temperature. The electric field of 
these charges can be stronger than the destabilizing field resulting 
from mogeneous mirror field B, (r). 
The B’ approximately equal to xi dB,/dr required for the sta- 
bilization is independent of the density over a broad density range 
in which the single-fluid model is valid (beginning at a density a 
few times the instability threshold). 

11975 Runaway-electron instability in the TM-3 Tokamak. 
Alikaev, V.V.; Razumova, K.A.; Sokolov, Yu.A. (Inst. of Atomic 
, Moscow). Sov. J. Plasma Phys. (Engl. Trans!.); 1: No. 4, 


8( 1975). 
Translated from Fiz. Plazmy; 1: No. 4, 546-555(1975). 
Runaway electrons in the low-density plasma in tokamaks 
can lead to an instability resulting in an increase in the transverse 
energy of the plasma column delta(nT)/sub dia/. This increase oc- 
curs at the cost of a decrease delta E/sub parallel/ in the longitu- 
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dinal energy of the runaway electrons. As a result of the instability, 
the energy delta E/sub parallel/ can be carried to the wall of the 
discharge chamber; alternatively, it can be transferred to the bulk 
of the plasma or converted into the transverse energy of the ru- 
naway electrons. An ye estimate of the energy carried to the 
wall yields less than 50 percent of delta E/sub parallel/ in the 
pronounced-instability regime; usually, this fraction is about 10 
percent. On the basis of the absolute intensity of the electron 
cyclotron radiation of the runaway electrons we can conclude that 
about 50 percent of the energy delta(nT)/sub dia/ is associated 
with the transformation of longitudinal energy of the runaway elec- 
trons into transverse —-. The Doppler shift of the cyclotron 
frequency of the runaway electrons was used to evaluate the ener- 
gy of the runaway electrons’which are decelerated as a result of 
the instability. The longitudinal energy of these electrons turns out 
to lie in the range 50 keV less than E/sub parallel/ less than 170 
keV. As the instability develops, a small group of energetic protons 
are observed. An estimate of the ratio of the energy of the oscilla- 
tions producing these ions to the energy in the plasma yields 10-?. 


11976 Superthermal x radiation in the TM-3. Alikaev, V.V.; 
Bobrovskii, G.A.; Razumova, K.A. (Inst. of Atomic Energy, 
Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 4, 309- 
312(1975). 

Translated from Fiz. Plazmy; 1: No. 4, 556-562( 1975). 

The runaway electrons formed in the toroidal electric field 
of a tokamak cause a superthermal x-ray emission from the plasma 
volume. This radiation consists of a continuum and the charac- 
teristic radiation of impurity ions. An effort has been made to use 
the intensities of the characteristic lines to evaluate the impurity 
level and to evaluate the number of runaway electrons and the 
fraction of the toroidal current which they carry. Absolute esti- 
mates were reached by adding a known amount of krypton to the 
hydrogen (the working gas). Under the assumption that the kryp- 
ton accumulates in the plasma because of ‘’ion pumping,’’ the 
maximum current carried by the runaway electrons is J/sub run/ = 
1 kA, out of a total current of J approximately equal to 15 kA, 
and the linear density of runaway electrons is approximately 10" 
cm~', compared with (N°/sub e/ = 2 x 10'* cm~'). The main impu- 
rities are tungsten (N/sub w/ = 1.5 x 10"? cm~') and elements of 
the iron group (N/sub Fe/ approximately equal to 8 x 10"? cm~'). 
With this maximum estimate of the impurity level it is possible to 
reconcile the measured electrical conductivity of the plasma with 
the calculated value. 


11977 Drift ion-cyclotron instability in a magnetic field with 
shear at finite 8. Zelenyi, L.M. (Inst. of Cosmic Studies, Moscow). 
Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 4, 319-324( 1975). 

Translated from Fiz. Plazmy; |, No. 4, 574-585( 1975). 

The drift ion-cyclotron instability is analyzed in a plasma 
with a finite B, in a magnetic field with shear. The various oscilla- 
tion branches which arise due to the finite value of B are analyzed. 
In all cases the conditions for shear stabilization are found; they 
turn out to be extremely stringent. The problem is solved in the 
high-frequency approximation for the case of a highly inhomogene- 
ous plasma. On the basis of the results it can be concluded that, 
since the modes under consideration here are usually not stabilized 
by shear under the conditions prevailing in the magnetospheric 
plasma, the anomalous particle diffusion across the magnetic field 
which they cause plays an important role in the evolution of mag- 
netospheric processes. 


11978 Instability of electrostatic electron cyclotron waves in a 
plasma with an inverted loss cone. Alekhin, Yu.K. (Inst. of Ter- 
restrial Magnetism, Ionosphere, and Radio-Wave Propagation, 
Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 4, 325- 
328( 1975). 

Translated from Fiz. Plazmy; 1, No. 4, 586-593( 1975). 

Analytical and numerical solutions are reported for the 
dispersion relation for electrostatic waves in a plasma whose elec- 
tron energy distribution corresponds to an ‘inverted loss cone."’ 
The general structure of the dispersion branches is found, and the 
instability regions and growth rates are determined as functions of 
the plasma properties. An admixture of cold electrons, even at a 
relatively low density, can significantly alter the dispersion and the 
stability conditions. 


11979 Parametric amplification in the interaction of stable and 
unstable waves in a plasma. Gol’tsova, Yu.K.; Rabinovich, M.L.; 
Reutov, V.P. (Gorky Scientific Research Radiophysical Inst., 
USSR). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 4, 329- 
331( 1975). 

Translated from Fiz. Plazmy; 1, No. 4, 594-600( 1975). 

Parametric amplification in a plasma is analyzed for the 
case in which the ‘’intermediate’’ wave grows at a rate higher than 
that of the parametric wave coupling. Under such conditions there 
can be superheterodyne amplification, as discussed previously in 
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the electroacoustic case, consisting of a transfer of the growth rate 
of the intermediate wave to the signal wave. It is shown that this 
effect can also occur at pump frequencies below the signal 
frequency; the necessary conditions are discussed. A solution is 
found for the problem of the parametric amplification of an elec- 
tromagnetic wave in the case of the growth of an ‘intermediate 
frequency’ plasma wave due to the two-stream instability. A nu- 
merical integration of the trajectories of the beam particles reveals 
the behavior of the signal wave as the two-stream instability 
becomes nonlinear. 


11980 Ion cyclotron instability driven by a cross-field current. 
Kitao, K. (Niigata Univ. (Japan). Dept. of Physics); Watanabe, T. 
Nippon Seirigaku Zasshi; 39: No. 3, 847-848(Sep 1975). 

Published in summary form only. 


11981 Relativistic instability driven at the subharmonic. Gratz, 
H. (Kernforschungsanlage Juelich G.m.b.H. (F.R. Germany). Inst. 
fuer Plasmaphysik). Plasma Phys.; 17: No. 12, 1043-1048(Dec 
1975). 

Parametric instability at about half the electron plasma 
frequency (w/sub e//2) is shown to follow from relativistic effects, 
i.e. from the longitudinal harmonic of a linearly polarized trans- 
verse wave at w/sub e//2. Higher order non-relativistic mode 
coupling on the transverse electric field direction may also occur, 
but the relativistic instability is stronger in the largest part of the 
small frequency band close to w/sub e//2. 


11982 Energy principle for two-dimensional resistive instabili- 
ties. Tasso, H. (Max-Planck-Institut fuer Plasmaphysik, 
Garching/Muenchen (F.R. Germany)). Plasma Phys.; 17: No. 12, 
1131-1134(Dec 1975). 

An energy principle for 2-d resistive instabilities has been 
found. It leads to a necessary and sufficient condition for stability 
allowing the use of test functions. One simple consequence is that 
the current density in a plasma with arbitrary cross section should 
not increase to the outside. Otherwise the plasma would be unsta- 
ble against resistive instabilities. 


11983 Analytical study of the modification of trapped-particle 
orbits by toroidal modes. Waddell, B.V. (Massachusetts Inst. of 
Tech., Cambridge (USA)). Plasma Phys.; 17: No. 12, 1001- 
1024(Dec 1975). 

Recently, a combined numerical and analytical treatment 
has shown that, in two-dimensional toroidal geometry, an odd 
mode with a frequency near the bounce frequency can modify sig- 
nificantly both the poloidal and radial motion of resonant trapped 
particles. A general analytical treatment of such time-dependent 
trapped-particle orbits (quasi-bananas) is presented. An ansatz, in 
terms of a slowly varying amplitude and phase, facilitates the 
general solution of the differential equation for the time evolution 
of the poloidal coordinate fo the guiding centre. Employing a 
method similar to the standard stroboscopic technique, one can ex- 
press the average radial coordinate in terms of the poloidal am- 
plitude and obtain a stroboscopic constant of the motion, whereby 
the difference between the maximum and minimum poloidal am- 
plitudes and the radial excursion can be found by simple numerical 
analysis. These quantities are resonant with respect to the mag- 
netic moment and the constant of the motion itself. Overall, the 
quasi-banana effect is not particularly sensitive to shear. In the 
case of a radially localized mode, for which the shape of the nor- 
malized amplitude can be represented by a Lorentzian of a Gaus- 
sian profile, the radial excursion can exceed significantly with 
width of either of the profiles. Finally, approximate expressions ob- 
tained for the time evolution of the poloidal amplitude and phase 
should be useful in determining the quasi-banana modification of 
the distribution function, and subsequently, the radial transport. 


11984 Feedback stabilization of electrostatic reactive instabili- 
ties. Richards, R.K. Madison, WI; Univ. of Wisconsin (1976). 
147p. University Microfilms Order No. 76-16,013. 

Thesis (Ph. D.). 

A general theory for the feedback stabilization of electro- 
static reactive instabilities is developed which includes the effects 
of di.sipation in the plasma and frequency dependence in the sen- 
sor-suppressor elements and in the external feedback circuit. This 
theory is compared to experiments involving particular reactive in- 
stability, an interchange mode, found in a magnetic mirror device; 
these results are found to be in good agreement with theory. One 
noteworthy result is that a frequency dependence in the overall 
gain and phase shift of the feedback loop can cause destabilization 
at large gain. Multimode feedback stabilization is studied using the 
spatial variation of two interchange modes to separate them such 
that each can be acted upon individually by the feedback system. 
The transfer function of the plasma is also examined. This analysis 
is used for mode identification and location of the pole positions. 
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As an example of using feedback as a diagnostic tool, instability in- 
duced transport is studied. Here feedback is used to control the 
amplitude of fluctuations at saturation. 


11985 (CONF-761012—32) Reclosing of field lines and 

ive  imstability in tokamaks. Kadomtsev,  B.B. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1976. Translation of Rus- 
sian “= 20p. Dep. NTIS $3.50. 

rom 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

The mechanism of field line reclosing is pr d as the 
most natural explanation of disruptive instability in po ane ag This 
mechanism adequately accounts for the internal disruptive insta- 
bility, assuming that only mode m = | develops. It is extended to 
the presence of two or several modes. When there is a large 
number of allowed modes, one can speak of free reclosing, which 
leads to a force-free magnetic field in a diffusion discharge. In a 
tokamak, B/sub Z/ much greater than B/sub theta/, free reclosing 
leads to a uniform distrihution of the current over the column 
cross section and to ejection of part of the poloidal flux beyond 
the confines of the diaphragm. It may be stated that the disruptive 
instability in a tokamak is an MHD activity that flares up for a 
short time and is permanently present in a diffusion column. The 
geometry of magnetic surfaces during reclosing has been analyzed, 
and qualitative arguments are given to show that disruptive insta- 
bility begins to develop as a result of the interaction of the mode 
m = 2 with the inner mode m = 1. 


11986 Equilibrium, confinement, and stability of runaway elec- 
trons in tokamaks. Spong, M.A. Ann Arbor, MI; Univ. of Michigan 
(1976). 229p. University Microfilms Order No. 76-19,247. 

Thesis (Ph. D.). 

When an electric field is applied to a plasma, a certain frac- 
tion of electrons in the high energy tail of the distribution may be 
freely accelerated. These are normally known as runaway electrons 
and their presence has been well-documented in various plasma 
devices. In this work, some of the ramifications of the runaway 
population in tokamak experiments will be investigated. Considera- 
tion is given both to the normal operating regime of tokamaks 
where only a small fraction of high energy runaways are present 
and to the strong runaway regime where runaways are thought to 
carry a significant portion of the toroidal current. In particular, the 
areas to be examined are the modeling of strong runaway 
discharges, single particle orbit characteristics of runaways, macro- 
scopic beam-plasma equilibria, and stability against kink modes. A 
simple one-dimensional, time-dependent model has been con- 
structed in relation to strong runaway discharges. Single particle 
orbits are analyzed in relation to both the strong runaway regime 
and the weak regime. Macroscopic beam-plasma equilibria are 
treated assuming a pressureless relativistic beam with inertia and 
using an ideal MHD approximation for the plasma. The stability of 
a toroidal relativistic beam against kink perturbations is examined 
using several models. First, a sheared velocity, two region beam is 
considered using an ideal, pressureless MHD model for the 
background plasma. The beam is assumed to be rigid, i.e., it dis- 
places without distortion. Then, the plasma model is extended so 
that its range of validity includes frequencies which are not small 
relative to the ion gyrofrequency and the beam is treated using 
both fluid and the Vlasov-kinetic models. Growth rates are numeri- 
cally calculated for a fixed boundary beam-plasma model. 


11987 Linear and nonlinear aspects of the current-driven ion 
cyclotron instability. Correll, D.L. Jr. Irvine, CA; Univ. of Califor- 
nia (1976). 288p. University Microfilms Order No. 76-19,623. 

Thesis (Ph. D.). 

The current-driven electrostatic ion cyclotron instability for 
a collisionless, magnetized Q-machine plasma is studied. From the 
experimental results, a model is developed which predicts con- 
sistently, as well as explains, all linear and nonlinear aspects of the 
current-driven ion cyclotron instability, including ion temperatures 
in excess of 10 eV. 


11988 Lower hybrid drift instability and the modified two 
stream instability in high density theta environments. Gladd, 
N.T. (Los Alamos Scientific Lab., N.Mex. (USA)). Plasma Phys.; 
18: No. 1, 27-40(Jan 1976). 

The lower hybrid drift instability and the modified two 
stream instability are examined in a parametric environment 
characteristic of high density theta pinch implosions. A local 
Vlasov theory with provisions for electromagnetic effects and 
gradients in density, temperature and magnetic field is used. It is 
found that under typical expermental conditions the lower hybrid 
drift instability is dominant. Further, it is found that the effects of 
finite B on the most rapidly growing modes are destabilizing and 
primarily manifest through the increased magnetic field gradients 
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associated with increased B. The theory is applied to experimental 

profiles of density, temperature and magnetic field to luce the 

= structure of the instability properties within an implosion 
eath. 


11989 Stability considerations of a hot rical pinch. 
Wright, R.J.; Pott, D.F.R.; Haines, M.G. (Imperial Coll. of Science 
and Technology, London (UK). Dept. of Physics). Plasma Phys.; 
18: No. 1, 1-26(Jan 1976). 

An expansion of the Vlasov equation in the finite Larmor 
radius limit at high beta leads to a differential dispersion equation 
which involves the less familar physics associated with anisotropic 
pressure, rotation, sheared flow and heat fluxes. The stability is 
studied analytically and computationally; in particular the modifi- 
cation of Suydam modes by finite ion Larmor radius and the above 
effects is pursued. 


11990 Filamentation instablity of electromagnetic waves in a 
finite 8 inhomogeneous plasma. Bujarbarua, S.; Sen, A.; Kaw, P.K. 
(Physical Research Lab., Ahmedabad (India)). Plasma Phys.; 18: 
No. 3, 171-177(Mar 1976). 

The filamentation instability of high-frequency electromag- 
netic waves in an inhomogeneous magnetized plasma with B > 
m/M (the electron to ion mass ratio) is investigated. For suffi- 
ciently long parallel wavelength in such plasmas, the transverse 
modulation of the electromagnetic wave gets coupled to drift-Alf- 
ven waves and leads to a new kind of filamentation instability, 
which is not purely growing. 


11991 Stability of three-dimensional guiding-centre water-bag 
plasma. Bertrand, P.; Baumann, G. (Nancy-! Univ., 54 (France)). 
Phys. Lett., A; 57: No. 3, 237-238( 14 Jun 1976). 

An analytical method to solve the problem of stability of in- 
homogeneous three-dimensional guiding-center plasma with the 
water bag model is presented: if the density gradient is perpendicu- 
lar to B, the use of step functions allows a simple calculation of 
the eigenfrequencies. 


11992 Behaviours of electrostatic ion cyclotron waves excited in 
ion beam-plasma systems. Sugawa, M.; Sugaya, R.; Nomoto, H. 
(Ehime Univ., Matsuyama (Japan)). Phys. Lett., A; 57: No. 3, 230- 
232(14 Jun 1976). 

Experimental results are presented for a behaviour of the 
electrostatic ion cyclotron waves excited in an ion beam-plasma 
system. This wave appears as forward and backward waves with 
respect to the propagating component along the magnetic field. 


PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 11839, 11928, 11978, 11979 


11993 (AD-A—018210) Volumetric and surface electromag- 
netic waves in a three-dimensional confined plasma and their excita- 
tion with relativistic electrons. Aronov, B.A.; Bogdankevich, L.S.,; 
Rukhadze, A.A. (Foreign Technology Div., Wright-Patterson AFB, 
Ohio (USA)). 12 Nov 1975. Edited trans. of Akademiya Nauk 
SSSR Ordena Lenina Fizicheskiy Institut, imeni, P. N. Levedeva, 
(USSR) n57 pl-37 1974, by Catherine M. Barber. (FTD- 
ID(RS)I—2277-75). 32p. NTIS $4.00. 

Recent literature contains works on the theory of the in- 
teraction between electron beams and a three-dimensional con- 
fined plasma. Much was said in this case for the theory of natural 
electromagnetic oscillations of a confined plasma. The purpose of 
this survey article is to present systematically the results of these 
works and to compare them with experiment. The survey consists 
of three parts. In the first part a method for analyzing the high- 
frequency electromagnetic oscillations of a three-dimensional con- 
fined plasma is presented. The second part of the survey presents 
the results of theoretical research on the excitation of electromag- 
netic waves by relativistic electron beams in a three-dimensional 
confined plasma. Finally, in the third part of the survey the results 
of a nonlinear study of the interaction of electron beams with 
plasma during development of a single-mode instability are given. 
(GRA) 


11994 (AD-A—018233) Excitation of lower hybrid waves in a 
plasma by electron beams. Interim report. Papadopoulos, K.; Pal- 
madesso, P. (Naval Research Lab., Washington, D.C. (USA)). Nov 
1975. 8p. (NRL-MR—3156). NTIS $3.50. 

The linear theory of excitation of electrostatic lower hybrid 
waves by electron beams is presented. The importance of such 
waves in tokamaks with runaway electrons is discussed. (Author) 
(GRA) 


11995 (AD-A—018479) Experimental study of wave-particle 
interactions in a beam system. Doctoral thesis. Taylor, P.L. 
(Illinois Univ., Urbana (USA). Coordinated Science Lab.). Sep 
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1975. Contract DAABO7-72-C-0259. 95p. (R—690; UILU- 
ENG—75-2225). NTIS $5.00. 

The beam-plasma instability and in particular the heating of 
the beam by the instability are explored experimentally for the 
case of a cold beam in a cold, collisional plasma. Both the insta- 
bility ae from spontaneously excited nee and the instabili- 
ty resulting from modulation of the beam before it enters the 
plasma are examined. (GRA) 


be (AD-A—021979) Soliton-like structures in plasmas. 

echnical report. Lee, Y.C.; Morales, G.J. (California Univ., Los 

Angels (USA). Plasma Physics Group). Mar 1976. Contract 
14-75-C-0476. 25p. (PPG—256). NTIS $3.50. 

Studies of the generation of soliton-like structures in 
plasmas lead to a class of nonlinear wave equations in which an 
external source plays a key role. Several related problems are 
briefly discussed with the hope of stimulating further work on this 
important topic by the applied mathematics community. (GRA) 


11997 (AD-A—025192) Relativistic effects in resonance ab- 
Technical report. Drake, J.F.; Lee, Y.C. (California 

Univ., Los Angeles (USA). Plasma Physics Group). May 1976. 

Contract N00014-75-C-0476. 3 1p. (PPG—262). NTIS $4.00. 

The role of the relativistic-electron-mass variation in the 
generation of plasma waves by the linear mode-conversion of in- 
tense electromagnetic waves is investigated. The increase in the 
electron mass in high intensity regions of the mode-converted wave 
reduces the local plasma frequency and thereby strongly modifies 
the plasma-driver resonance. A spatial discontinuity in the struc- 
ture of the mode-converted wave results and causes the wave to 
break. Under rather modest restrictions, the wave breaking result- 
ing these effects occurs before the wave amplitude is limited either 
by thermal convection or by breaking caused by previously in- 
vestigated nonrelativistic effects. Consequently the amplitude of 
the mode-converted plasma wave should saturate at a much lower 
level than previously predicted. For simplicity, we limit our analy- 
sis to initial stages of mode conversion where the ion dynamics can 
be neglected. The validity of this approximation is discussed. 
(Author) (GRA) 


11998 (N—76-14344) Relativistic nonlinear 
magnetic field. Kennel, C.F.; Pellat, R. Oct 1975. Contract NGL- 
05-007-190. 59p. (NASA-CR— 145959; PUB— 1499). NTIS $4.50. 
Prepared in cooperation with Ecole Polytechnique, Paris. 
Five relativistic plane nonlinear waves were investigated: 
circularly polarized waves and electrostatic plasma oscillations 
propagating parallel to the magnetic field, relativistic, Alfven 
waves, linearly polarized transverse waves propagating ‘in zero 
magnetic field, and the relativistic analog of the extraordinary 
mode propagating at an arbitrary angle to the magnetic field. 
When the ions are driven relativistic, they behave like electrons, 
and the assumption of an ‘electron-positron’ plasma leads to equa- 
tions which have the form of a one-dimensional potential well. The 
solutions indicate that a large-amplitude superluminous wave 
determines the average plasma properties. (Author) (GRA) 


11999 (PPPL—1276) Absolute two plasmon parametric decay 
of incident waves in an inhomogeneous 
Schuss, J.J. (Princeton Univ., N.J. (USA). Plasma Physics 
Lab.). Oct 1976. Contract E(11-1)-3073. 13p. Dep. NTIS $3.50. 
The parametric decay of an electromagnetic wave into two 
electron plasma waves is considered. The electromagnetic wave is 
obliquely incident on the density gradient. The resulting analysis 
shows that the threshold for absolute instability decreases as the 
angle of incidence of the electromagnetic wave relative to the den- 
sity gradient approaches 90°. The importance of this result to laser 
fusion is discussed. 


(PPPL—1288) Theoretical and experimental study of 
—— coupling and propagation using phased waveguide ar- 
rays and electrostatic structures. Bernabei, S.; Heald, M.A.; Hooke, 
W.M.; Motley, R.W.; Paoloni, F.J.; Brambilla, M.; Getty, W.D. 
(Princeton Univ., NJ. (USA). Plasma Physics Lab. ). Sep 1976. 
Contract E(11-1)-3073. 48p. Dep. NTIS $4.00. 

A theoretical and experimental study of the coupling and 
propagation of electron plasma waves excited by waveguide arrays 
and electrostatic structures is presented. The waves are excited in 
a low temperature, linear plasma column in a homogeneous mag- 
netic field. Under appropriate conditions efficient coupling to 

plasma waves can be obtained. These studies are of relevance to 
plasma heating in that the modes are identical to those that must 
generated in any lower hybrid heating experiment. 


12001 Fluctuations in a turbulent plasma. Sitenko, A.G. (Inst. 
of Theoretical Physics, Kiev). Sov. J. Plasma Phys. (Engl. Transl.); 
1: No. 1, 24-30( 1975). 

Translated from Fiz. Plazmy; 1: No. 1, 45-49( 1975). 
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Nonlinear wave interactions are taken into account in an 
analysis of fluctuations in nonequilibrium plasma. A system of non- 
linear equations is derived for the sequence of correlation func- 
tions; the coefficients in these equations are expressed in terms of 
the nonlinear electric susceptibilities of the plasma, while the in- 
homogeneous parts are expressed in terms of the free-particle cor- 
relation functions. Account of the nonlinear wave interaction 
eliminates the divergences in the spectral distributions which arise 
in the linear approximation. Saturation of the fluctuation level is 
directly related to eigenfrequency shifts due to the nonlinear in- 
teraction. In a nonequilibrium plasma there can be a steady turbu- 
lent state in which the fluctuation level can significantly exceed the 
thermal level. A generalized kinetic equation is derived for the 
waves which takes into account the interaction with field fluctua- 
tions in the plasma. Scattering and transformation of waves in a 
turbulent plasma are analyzed. 


12002 Thermal self-effect of wave beams in a plasma with a 
nonlocal . Litvak, A.G.; Mironov, V.A.; Fraiman, G.M.; 
Yunakovskii, A.D. (Gorky  Scientific-Research Inst. of 
Radiophysics, USSR). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 
1, 31-37(1975). 

Translated from Fiz. Plazmy; 1: No. 1, 60-71(1975). 

The steady-state self-effect of wave beams is analyzed in a 
weakly ionized plasma in which nonlinear effects due to heating 
and ionization are governing. The thermal self-effect of the beam 
is analyzed numerically on a computer and in the aberrationless 
approximation. The self-focusing of axisymmetric beams is 
analyzed, and its quantitative characteristics are determined. The 
conditions for the instability of a broad beam (or plane wave) with 
respect to breakup into narrower’ beams are determined for the 
case of a nonlocal n - The influence on the instability of 
an oppositely directed (reflected) wave is determined. The in- 
fluence of additional ionization on the propagation of a wave beam 
is studied. 


12003 Microwave emission in the interaction of a high-current 
relativistic beam with a plasma-filled slow-wave structure. Tkach, 
Yu.V.; Fainberg, Y.A.; Magda, 1.1; Gaponenko, N.1.; Skachek, 
.V.; Pushkarev, S.S.; Gadetskii, N.P.; Belukha, A.A. (Kharkov 

Physical-Technical Inst.). Sov. J. Plasma Phys. (Engl. Transl.); 1 
No. 1, 43-46( 1975). 

Translated from Fiz. Plazmy; 1: No. 1, 81-87(1975). 

An experimental study has been made of the interaction of 
a high-current relativistic electron beam (particle energy of 0.7 
MeV, current of 10 to 30 kA, and pulse length of 3 x 10~* sec) 
with a plasma-filled periodic structure. The interaction is accom- 
panied by intense microwave emission in the 3 cm range. The 
microwave emission is found as a function of the properties of the 
beam and the plasma in the structure. 


12004 Modulated beams in oscillation on the 
adiabatic compression (AC) apparatus. Zhukovskii, V.G.; Timofeev, 
A.V. (Inst. for Atomic , Moscow). Sov. J. Plasma Phys. 
(Engl. Transl.); 1: No. 1, 58-59( 1975). 

Translated from Fiz. Plazmy; 1: No. 1, 111-113(1975). 

Experimental evidence of the excitation of modulated 
beams during cyclotron oscillations of a plasma is reported. This 
observation confirms the theoretical argument regarding the 
mechanism for energy exchange between self-consistent oscilla- 
tions and a collisionless plasma at cyclotron resonance in an in- 
homogeneous magnetic field. 
12005 n> oon. ae ae, oie. 
V.S. (Inst. of Applied Mathematics, Moscow). Sov. J. Plasma Phys. 
(Engl. Transi.); 1: No. 2, 108-116( 1975). 

Translated from Fiz. Plazmy; !: No. 2, 202-217( 1975). 


tron collisions taken into account, and (3) that of the 
ture in the case of a constant electron 


found, and there is an analysis of the general question of the inter- 
relationships among collisionless and collisional shock waves in 
plasmas. 
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elec- 


Chogovadze, M.E. (Lebedev Inst. of eo aere . Moscow). Sov. J. 
Plasma Phys. (Engl. Transl.); 1: No. 2, 156-161( 1975). 

Translated Fiz. Plazmy; 1: No. 2, 293-303( 1975). 

In an analysis of the nonlinear interaction of an unmag- 
netized, relativistic, monoenergetic electron beam with a trans- 
parent medium having a dielectric constant epsilong(w) it is shown 
that, if the waves excited by the beam are almost purely electrosta- 
ic (this is the case if epsilong(w) less than | for all frequencies), 
the amplitude saturation results from trapping of beam electrons in 
the potential field of the wave. If, on the other hand, the wave 
excited by the beam is almost purely electromagnetic (this is the 
case if epsilong(@) greater than | if there is spatial modulation 
of the beam) the amplitude increase is limited by deceleration of 
the beam electrons by the transverse field of the excited wave. 
These conditions are used to find the amplitudes of the steady- 
- waves and the efficiency at which beam energy is transferred 
to waves. 


12007 Drift excitation of Alfven waves by trapped electrons in 
a tokamak with 8/sub j greater than or equal to 1. Mikhailovskii, 
A.V. (Inst. of Atomic Energy, Moscow). Sov. J. Plasma Phys. 
(Engl. Transl.); 1: No. 3, 207-214(1975). 

Translated from Fiz. Plazmy; 1: No. 3, 378-392( 1975). 

The ‘‘drift’’ excitation of Alfven waves by trapped electrons 
in a tokamak is analyzed for a plasma pressure comparable to the 
pressure of the i magnetic field, i.e., for B/sub J/ greater 
than or equal to |. This effect of the trapped electrons involving 
Alfven waves is due to the compressibility of the electron gas in 
the curved magnetic field and to collisions of trapped electrons 
with ions and ey electrons (the dissipative interaction in a 
curved magnetic field). It is shown that with B/sub j/ greater than 
or equal to | a tokamak plasma is unstable. The growth rate for 
the instability is proportional to the square root of the frequency 
of electron collisions. The transverse wavelength of the growing 
perturbations is on the order of the ion gyroradius, the longitudinal 
wavelength is on the order of the large circumference of the 
tokamak, and the frequency is on the order of the electron ‘‘drift’’ 
frequency. 


12008 Influence of the energy spectrum of the electrons 
crossing a wave barrier on the increased transmissivity of this barri- 
er for electron plasma waves. Romanyuk, L.I.; Ustalov, V.V. (Inst. 
for Nuclear Research, Kiev). Sov. J. Plasma Phys. (Engl. Transl.); 
1: No. 3, 281-283(1975). 

Translated from Fiz. Plazmy; 1: No. 3, 504-509( 1975). 

An experimental study has been made of how the intensity 
of the wave “‘transmitted’’ through a wave barrier and the intensi- 
ty of the wave in the plasma in front of the barrier depend on the 
electron velocity in a diagnostic beam injected along the axis of 
the system. A perturbation is transported across the barrier by the 
current of electrons trapped by the wave in the plasma in front of 
the barrier, and the transmission coefficient of the barrier depends 
on the electron velocity distribution in this plasma. 


12009 Influence of nonlinear effects on the spectrum 
of plasma turbulence. Gorev, V.V.; Kingsep, A.S. (Inst. of Atomic 
Energy, Moscow). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 4, 
332-334( 1975). 

Translated from Fiz. Plazmy; 1, No. 4, 601-605( 1975). 

In an analysis of the interaction of plasma solitons taking 
nonlinear damping by plasma particles into account, it is shown 
that nonlinear dissipative effects lead to the accumulation of large- 
amplitude solitons in the plasma. As a result, the spectrum W/sub 
k/ approximately k~* given by hydrodynamic theory converts into a 
spectrum W/sub k/ approximately (1 - kr/sub D/) at sufficiently 
low pump energy. : 

Certain models for wave collapse. Budneva, O.B.; Zak- 
harov, V.E.; Synakh, V.S. (Inst. of Theoretical Physics, Moscow) 
Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 4, 335-338( 1975). 

Translated from Fiz. Plazmy; 1, No. 4, 606-613( 1975). 

Numerical experiments on spherically symmetric wave col- 

lapse are reported and discussed. The experiments are based on 
equations describing the time-dependent self-focusing of light and 
the dynamics of plasma waves in a plasma. 
12011 of wave in a hot Zak- 
harov, VE. Mastryukow AF, Synakh, V'S. (Com Gta. 
Novosibirsk, USSR). Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 4, 
339-343( 1975). 

Translated from Fiz. Plazmy; 1, No. 4, 614-622( 1975). 

A collapse phenomenon occurs according to the dynamical 
equations of a hot plasma ave: over the period of the electron 
plasma waves. The evolution of the collapse is analyzed, and its 
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self-similar nature is demonstrated. The theoretical results have 
been checked and confirmed in numerical experiments for two 
cavity configurations: planar-and axisymmetric. 


12012 Self. of a negative-ion beam exciting ion plasma 
waves. Simonenko, L.S.; Soloshenko, I.A. (Inst. of Physics, Kiev). 
Sov. J. Plasma Phys. (Engl. Transl.); 1: No. 4, 350-351(1975). 

Translated from Fiz. Plazmy; 1, No. 4, 635-637( 1975). 

Radial focusing of a fast beam of negative ions (v, much 
greater than c/sub s/ where v, is the beam velocity and c/sub s/ is 
the ion acoustic velocity) with accompanying excitation by the 
beam of ion plasma waves in a plasma has been demonstrated ex- 
perimentally. This focusing occurs only if certain conditions are 
satisfied in the plasma formed by ionization of gas by the negative- 
ion beam. These conditions are d/sub e/ much greater than r, 
much greater than d/sub i/ (d/sub e/ and d/sub i/ are the Debye 
lengths of the plasma electrons and ions, and r, is the beam 
— so that the beam can excite waves with a zero radial 
mode. 


12013 Collisionless absorption of radiation in a 
small plasma volume with a free boundary. Barinov, V.I.; Karfidov, 
D.M. (Lebedev Inst. of Physics, Moscow). Sov. J. Plasma Phys. 
(Engl. Transl.); 1: No. 4, 352-355( 1975). 

Translated from Fiz. Plazmy; 1, No. 4, 638-646( 1975). 

In a study of the interaction of 10-cm microwave pulses 
with a stream of collisionless plasma under initial conditions 
favorable for linear wave conversion it is shown that the absorp- 
tion coefficient D* is roughly constant (at least at the beginning of 
the microwave pulse) over a broad range of microwave power 
levels, corresponding to v/sub E//v/sub Te/ approximately 10~* - 1. 
The absorption sets in essentially instantaneously and is accom- 
panied by a rapid plasma decay and the production of accelerated 
electrons. Under the condition v/sub E//v/sub Te/ greater than or 
equal to | the values of D* decrease, apparently because of the 
rapid plasma decay which now occurs at the front of the 
microwave pulse. 


12014 Slow nonlinear and anomalous microwave 
absorption in a plasma. Barinov, V.I.; Gekker, I.R.; Ivanov, V.A.; 
Karfidov, D.M. (Lebedev Inst. of Physics, Moscow). Sov. J. Plasma 
Phys. (Engl. Transl.); 1: No. 4, 356-360( 1975). 

Translated from Fiz. Plazmy; |, No. 4, 647-654( 1975). 

Study of the interaction of 10-cm microwave pulses with 
collisionless plasma stream (in which the maximum density is 
higher than the ‘‘critical’’ value n/sub c/) under initial conditions 
unfavorable for efficient linear wave conversion shows that anoma- 
lously strong absorption occurs after a delay (1 to 3 psec), but 
only if the wave pressure exceeds the pressure of the plasma elec- 
trons (E,?82 greater than or equal to n/sub c/T/sub e/). Strong ab- 
sorption is preceded by deformation of the plasma front, with a 
predominant increase in the density at the central part of the 
stream; as a result, conditions become favorable for linear wave 
conversion. 


12015 Coupling of Alfven and compressional waves. Lin, C.S. 
Seattle; Univ. of Washington (1975). 78p. University Microfilms 
Order No. 76-17,548. 

Thesis (Ph. D.). 

The thesis studies the electromagnetic wave propagation 
characteristics in a two component plasma (cold and hot) in the 
presence of an inhomogeneous magnetic field. An ion distribution 
with an anisotropy and a density gradient is used to obtain the 
dispersion equation by solving the Vlasov Equation and Maxwell 
Equations. Using the assumption that the ion Larmor radius is 
much smaller than the perpendicular wave length, the dispersion 
equation is solved in the limit of hydromagnetic frequencies. From 
the solutions of the dispersion equation, one finds a new instability 
for Alfven-like waves when the wave frequencies are less than the 
ion drift frequency. Alfven-like wave polarization is studied for 
varying parameters of anisotropy and the cold-to-hot density ratio. 
Owing to the inhomogeneous density and high 8 effects, Alfven- 
like waves are found to couple to the drift mirror instability. From 
detailed comparison of the theoretical results with the low frequen- 
cy wave properties observed in the magnetosphere, we propose 
that the storm-associated magnetic field oscillations with periods 
100 to 600 seconds might be caused by the coupling of Alfven-like 
waves and the drift mirror instability. 


12016 Theoretical studies of selected phenomena in space and 
Huba, J.D. College Park, MD; Univ. of Mary- 


plasmas. 
land (1975). 162p. University Microfilms Order No. 76-17,806. 
Thesis (Ph. D.). 


This thesis is divided into the following three topics: (1) low 
frequency fluctuations in the solar wind, (2) a local diffusion 
process associated with the sweeping of energetic particles by lo, 
and (3) the lower hybrid drift instability: finite 8 plasmas. 
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12017 Structure of fluctuations in the trapped electron regime 
of the FM-1 S tor. Sauthoff, N.R. Princeton, NJ; Princeton 
Univ. (1975). 160p. University Microfilms Order No. 76-20,374. 

Thesis (Ph. D.). 

An analysis of the plasma fluctuations in the trapped elec- 
tron regime of the FM-1 spherator is attempted. Using pairs of 
Langmuir probes displaced radially, toroidally or poloidally, the 
mode structures are determined by correlation techniques. The 
waves are radially localized and exhibit no radial group velocity, 
despite the finite Larmor radius, presumably due to reflection of 
the wave energy. The peaking of the diamagnetic frequency profile 
is found to be sufficient to explain the reflections and the ineffec- 
tiveness of shear of the magnetic field although other mechanisms 
cannot be excluded. Observed radial phase velocities may be due 
to a radial asymmetry of the energy input. Poloidal periodicity 
quantizes the toroidal wavelength with m = | dominant at lower 
and m = 2 dominant at higher frequencies with lg = m, where | 
and m are the toroidal and poloidal mode numbers. Phase shifts 
and amplitude variations between probes which have been aligned 
along a field line by an electron beam are measured for magnetic 
configurations which differ in particle trapping location and mag- 
netic shear. A theory which treats local shear as a poloidally de- 
pendent damping mechanism and the trapped electrons as a com- 
peting poloidally dependent energy source is inadequate to explain 
the observed magnitude of the phase shifts and amplitude varia- 
tions. The conclusion is that the effects of shear are more complex 
than the simple introduction of the radial structure calculated from 
a slab model into the poloidal problem. 


12018 Scattering of a beam wave from a nonuniform 
column in the Born approximation. Narita, H. (Nara Technical 
Coll., Yamato-Koriyama (Japan)); Azakami, T. Jpn. J. Appl. Phys.; 
14: No. 7, 977-981(Jul 1975). 

The scattering of an electromagnetic wave with a Gaussian 
amplitude distribution from a nonuniform and nonmagnetized 
plasma column is theoretically investigated with the Born approxi- 
mation. The incident Gaussian beam wave is assumed to be normal 
to the plasma column axis, and both TM and TE modes are 
treated. For the electron density profile with a Gaussian distribu- 
tion in a plasma column, the expressions that determine the scat- 
tering patterns are obtained. The computed results indicate that 
the smaller the dimension of the spot size of incident beam wave 
is, the broader is the width of scattering angle. 


12019 Effects of ion acoustic waves on diffusion in a mag- 
netized a. Watanabe, Y.; Akazaki, M. (Kyushu Univ., Fu- 
kuoka (Japan). Faculty of Engineering); Fujiyama, Hiroshi. 
Kyushu Daigaku Kogaku Shuho; 48: No. 4, 47-52(Aug 1975). (In 
Japanese). 

This paper describes on the behavior of ion acoustic waves 
in magnetized plasma. The plasma was produced with a discharge 
tube placed in an air-core coil. The pressure of argon gas in the 
discharge tube was 1--10 mTorr. The plasma was entracted along 
the externally applied magnetic field through a nozzle into a mea- 
suring part. The condition of stabilization of drift waves was in- 
vestigated. Four small glass tubes were placed in contact with the 
wall of the discharge tube, and the drift wave was remarkably sup- 
pressed. Then the ion acoustic waves can be observed. The mag- 
netic field dependence of the frequency of ion acoustic waves was 
studied. The frequency depends on magnetic field and gas pres- 
sure. The magnetic field dependence of the frequency is caused by 
the variation of electron temperature. The Timofee’s theory can 
explain the magnetic field of generating ion acoustic waves. The 
ion acoustic waves being excited naturally propagate to the 
direction of the diamagnetic drift of electrons, and their spectra 
are monochromatic. The dependence of Dsub( perpendicular), dif- 
fusion constant, on magnetic field is explained by two-pole diffu- 
sion, and the effect of the monochromatic ion acoustic waves on 
diffusion is small. 


12020 Laboratory investigation of shock waves in a weakly 
magnetized plasma. Craig, A.D. (UKAEA Research Group, Abing- 
=. Culham Lab.). Plasma Phys.; 17: No. 12, 1111-1122(Dec 
1 ). 

Experimental measurements of the structure of collision 
dominated shock waves propagating into a weakly magnetized 
hydrogen plasma are described. The initial magnetic field is varied 
in the range 0.035T to zero with corresponding Alfven Mach 
number in the range 2.5 to infinity and sonic Mach number in the 
range 6.5 to 2. At the lower field values the influence of the mag- 
netic field on the shock dissipation is negligible. The measured 
shock structure is in general agreement with theoretical non-mag- 
netic shock structure based on a two fluid model with classical 
transport coefficients in that (i) a precursor thermal wave exists 
ahead of the velocity transition, (ii) the velocity transition occurs 
in a distance approximately twice the ion mean free path in the 
post-shock region, (iii) the electron heating within the shock is 
comparable with the ion heating. 
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12021 ion of ion-acoustic waves in a multi-component 
plasma. Das, G.C.; Tagare, S.G. (Indian Inst. of Science, Ban- 
galore. Dept. of Applied Mathematics). Plasma Phys.; 17: No. 12, 
1025-1032(Dec 1975). 

In this paper, the Kortewege-de Vries equation is derived in 
a multicomponent plasma that includes any number of positive and 
negative ions. The solitary wave solutions are also found explicitly 
for the case of isothermal and non-isothermal electrons. 


12022 Interactions between electrostatic and electromagnetic 
waves in a magnetized Hruska, A. (National Research 
Council of Canada, Ottawa, Ontario. Div. of Physics). Plasma 
Phys.; 17: No. 12, 1165-1170(Dec 1975). 

The rates of change of energy of an electrostatic wave in- 
teracting with left and/or right hand circularly polarized waves 
propagating along an external magnetic field in a zero temperature 
homogeneous plasma are calculated. A possibility of resonance 
between an electrostatic wave and two left handed waves is shown. 
The results can easily be modified to include collisionless absorp- 
tion of waves in ‘cold’ plasmas. 


12023 The resonance cones of electron plasma waves in to- 
roidal, inhomogeneous plasmas. Javel, P.; Mueller, G.; Weber, U. 
(Commission of the European Communities, Brussels (Belgium) ); 
Weynants, R.R. Plasma Phys.; 18: No. 1, 51-58(Jan 1976). 

Resonance cones of electron plasma waves, their trajectory 
and the related wave dispersion are observed and confirmed under 
the combined influence ot toroidicity, strong inhomogeneity and 
energy depletion by ionization and heating, up to close to the 
lower hybrid density. The fine structure within the cone typical of 
finite length exciters is also verified. 


12024 Electrostatic oscillations in cold in plasmas 
with compact support. Oguztoreli, M.N. (Alberta Univ., Edmonton 
(Canada). Dept. of Mathematics). Plasma Phys.; 18: No. 1, 41- 
50(Jan 1976). 

Small-amplitude electrostatic oscillations in a cold plasma 
with compact support have been investigated. The same problem is 
considered that was previously treated by Barston, E.M. (1964) 
Ann. Phys. (N.Y.) 29, 282 and Sedlacek, Z. (1971) (a) J. Plasma 
Phys. 5, 239; (1971) (b) J. Plasma Phys. 6, 187. A well behaved 
solution is constructed for sufficiently smooth initial conditions 
using a regular perturbation technique applied directly to the 
Sedlacek’s integro-differential equation. The method of solution 
presented here does not require inversion problems of rather com- 
plicated Fourier and Laplace transforms which are employed by 
the above authors. 


12025 Effect of weak nonlinearities on the plane waves in a 
plasma stream. Seshadri, S.R. (Wisconsin Univ., Madison (USA). 
Dept. of Electrical Engineering). Can. J. Phys.; 54: No. 1, 39-47(1 
Jan 1976). 

9 refs. 

The effect of weak nonlinearities on the monochromatic 
plane waves in a cold infinite plasma stream is investigated for the 
case in which the waves are progressing parallel to the drift 
velocity. The fast and the slow space-charge waves undergo am- 
plitude-dependent frequency and wave number shifts. There is a 
long time slow modulation of the amplitude of the electromagnetic 
mode which becomes unstable to this nonlinear wave modulation. 
The importance of using the relativistically correct equation of mo- 
tion for predicting correctly the modulational stability of the elec- 
tromagnetic mode is pointed out. 


12026 The excitation of coherent electromagnetic radiation in 

waveguides by relativistic electron beams. Aronov, B.I.; 

dankevich, L.S.; Rukhadze, A.A. (AN SSSR, Moscow. 
Fizicheskij Inst.). Plasma Phys.; 18: No. 2, 101-121(Feb 1976). 

A theoretical analysis is presented of the interaction 
between a monoenergetic relativistic electron beam and a bounded 
plasma and the conditions for the generation of electromagnetic 
radiation in a single mode by such a system are derived. Two 
specific geometries are considered: (a) a metallic waveguide of 
radius B, completely filled with plasma which is penetrated by a 
beam of the same radius and (b) a plasma cylinder of radius rp, 
with a hollow beam flowing along it and filling a metallic 
waveguide of radius R > rp. In the first of these systems the excita- 
tion of the electromagnetic waves is only of a coherent nature pro- 
vided that a sufficiently strong longitudinal magnetic field is ap- 
plied, when the fundamental mode of axially symmetric quasi-lon- 
gitudinal electromagnetic waves is excited. In the queand system, 
which has the hollow electron beam, the excitation of an axially 
symmetric mode of electromagnetic surface waves is in a single 
mode when certain conditions are satisfied regarding the mag- 
nitude of the magnetic field, the plasma density and the beam den- 
sity. In both cases, the spectra and growth rates of the excited 
oscillations are established and the generation efficiencies calcu- 
lated. 








MAR.15, 1977 


12027 Beat frequency waves in an experiment on the interac- 
tion between a low frequency instability and an r.f. field near the 
L.H.R. Moresco, M.,; Zilli, E. (Consiglio Nazionale delle Ricerche, 
Padua (Italy). Centro di Studio sui Gas lonizzati). Plasma Phys.; 
18: No. 2, 155-161(Feb 1976). 

Plasma waves at the beat or satellite frequencies f +- f, +- f’ 
are excited by the application of an r-f. field (with frequency f,) to 
a plasma column in which there pre-exists an instability (at a 
frequency f’ approximately 100 kHz). The behaviour of the pump 
and satellite waves near the L.H.R. is investigated. Radial profiles 
of the r.f. potential amplitude and phase for the waves are ob- 
tained for a range of pump frequencies between | and 20 MHz. 


12028 Wave propagation along an arbitrary direction in a bi- 
Maxwellian plasma. Sharma, S.R.; Bhatnagar, T.N. (Rajasthan 
Univ., Jaipur (India). Dept. of Physics). Plasma Phys.; 18: No. 2, 
95-99(Feb 1976). 

Propagation of waves along an arbitrary direction in a bi- 
Maxwellian plasma in discussed. Exact dispersion relations of the 
waves are derived and growth rates of instabilities are calculated 
for various cases. 


12029 Observation of Q factor of axially symmetric surface 
wave excited in a cylindrical cavity with a plasma. 
Ikezawa, S. (Chubu Inst. of Tech., Kasugai, Aichi (Japan)); 
Okuda, T. Jpn. J. Appl. Phys.; 15: No. 2, 339-348(Feb 1976). 

The Q factor of an axially symmetric surface wave excited 
in a cylindrical cavity partially filled with a magnetized plasma is 
studied as a diagnostic method utilizing microwaves for high densi- 
ty plasma. The computations of the Q factor are carried out by 
using Maxwell's equations and also by using the quasistatic approx- 
imation. The dependence of the observed Q factor on the plasma 
density is in agreement with the calculated one obtained from the 
rigorous treatment using Maxwell's equations rather than that of 
the approximation. The result is explained in terms of a field solu- 
tion in the cavity in which the fields are pushed out from the 
plasma region as the plasma density increases. The observation of 
the dependence of the Q factor on the static magnetic field is not 
explained by the present computational treatments and the cause 
for this problem is discussed. 


12030 Approximate analysis of three-wave back-scatter equa- 
tions including damping effects. Anderson, D.; Falk, L. (Chalmers 
Tekniska Hoegskola, Goeteborg (Sweden). Institutionen foer Elek- 
tromagnetisk Faeltteori). Plasma Phys.; 18: No. 3, 211-217(Mar 
1976). 

The equations of nonlinear three-wave interaction, with spe- 
cial emphasis on the backscatter situation are studied, and the ef- 
fect of damping included. Since a general analytic solution of this 
problem does not exist, various limiting situations are investigated, 
e.g. the reflection coefficient for the backscatter process is ob- 
tained explicitly in the cases of weak and strong damping. 


12031 Two-dimensional stability of ion-acoustic solitons. Kako, 
M.; Rowlands, G. (Warwick Univ., Coventry (UK). School of 
Physics). Plasma Phys.; 18: No. 3, 165-170(Mar 1976). 

Two dimensional generalizations of the Korteweg-de Vries 
equation appropriate to the propagation of non-Linear ion-acoustic 
waves are obtained. Soliton solutions are found to exist and they 
are shown to be stable to two dimensional perturbations. 


12032 Possible nonlinear wave-wave between three or 
four waves in plasmas. Verheest, F. (Ghent Rijksuniversiteit 
(Belgium )). Plasma Phys.; 18: No. 3, 225-234(Mar 1976). 

Since even weak nonlinear coupling between coherent 
waves can change the stability or instability of these waves, as 
computed from linearized theory, more and more cases of such 
wave-wave coupling are investigated. From a theoretical point of 
view, however, far more cases of nonlinear wave-wave coupling 
are possible than can be generally be surmised from papers availa- 
ble on this subject. The reason lies in the fact that certain com- 
binations of resonance conditions give rise to a totally different 
situation, as far as the equations governing the changes in the in- 
teracting amplitudes are concerned. This constatation remains 
valid even when one set of resonance conditions is a special case 
of another one. Hence it becomes necessary to look for all the dif- 
ferent resonance conditions which yield distinct sets of amplitude 
equations and thus different solutions. This has been done for 
coupling between two, three or four waves, in second or in third 
order. remaining question is then whether some of these new 
resonance conditions can be traced or realized in existing or possi- 
ble experimental conditions. If a wave can coexist and interact 
with certain of its harmonics, some of the newly found wave-wave 
coupling cases might indeed occur and even dominate, possibly in 
the i re. To ——— this requires subsequent calculations 
on perhaps a more detailed model. 
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12033 Polarization of waves in a warm which 
propagate nearly perpendicular to the magnetic . Meyer, R.L.; 
Leclert, G. (Nancy-1 Univ., 54 (France). Lab. de Physique des 
Milieux lonises). Phys. Lett., A; 57: No. 3, 242-244(14 Jun 1976). 

The polarization of the waves which propagate with a wave 
vector k nearly perpendicular to the confining magnetic field are 
computed. A qualitative alteration with respect to the perpendicu- 
lar modes is shown. 


12034 (SLAC-Trans—174) Excitation of coherent electromag- 
netic radiation by a relativistic electron beam in a plasma with a 
free surface bounded by a metal guide. Ivanov, S.T. (Joint Inst. for 
Nuclear Research, Dubna (USSR)). Oct 1976. Translated from 
Russian report. 4p. Dep. NTIS $3.50. 

An analysis of the excitation of electromagnetic waves in a 
plasma column with a free surface is described. The present work 
takes into account the effect of a metal guide surrounding the 
plasma. A plasma column of radius r/sub p/ in a waveguide of 
radius R is considered. A relativistic electron beam of radius r/sub 
p/ is passed along the z axis of the system with a velocity u. 


THERMONUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 9306, 10150, 10199, 10488, 
11848, 12067 


12035 (ANL/CTR/TM—66) Fusion power plant simulations: a 
progress report. Cook, J.M.; Pattern, J.S.; Amend, W.E. (Argonne 
National Lab., Ill. (USA)). Jan 1976. Contract W-31-109-Eng-38. 
22p. (CONF-751125—145). Dep. NTIS $3.50. 

From IEEE 6. symposium on engineering problems of fusion 
research; San Diego, California, USA (17 Nov 1975). 

The objective of the fusion systems analysis at ANL is to 
develop simulations to compare alternative conceptual designs of 
magnetically confined fusion power plants. The power plant com- 
puter simulation progress is described. Some system studies are 
also discussed. (MOW) 


12036 (BNL—21565) Comparison of inary D-T and 
"‘catalyzed’’ D-D system studies. Usher, J.L.; Powell, J.R.; Fillo, 
J.A.; Lazareth, O.W. (Brookhaven National Lab., Upton, N.Y. 
(USA)). 1976. Contract E(30-1)-16. 21p. (CONF-760631—10). 
Dep. NTIS $3.50. 

From 9. symposium on fusion technology; Garmisch-Parten- 
kirchen, German, Federal Republic of (F.R. Germany) (14 Jun 
1976). 

The purpose of the research currently underway is to pro- 
vide technological and eventual economic comparison of a 
reference D-T reactor to a ‘‘catalyzed’’ D-D reactor. Two separate 
reactor designs are delineated and examined for this purpose. 
These systems include plasma parameters, blanket and shield con- 
figurations, magnetic coil configurations, and power conversion 
systems, including a divertor-direct convertor system for the D-D 
design. The initial conclusions reached are as follows: (a) no ex- 
traordinary requirements in the D-D reactor in the areas of blanket 
or magnet technology, (b) advantageous use of minimum activity 
blankets and shields, (c) increased overall efficiency via introduc- 
tion of divertor-direct convertor subsystem in D-D design and (d) 
65 percent increase in the toroidal radius of the D-D design com- 
pared to the D-T reference value. 


12037 (ERDA—76/110/0) Fusion power by confine- 
ment program plan. Executive summary. (Energy Research and 
Development Administration, Washington, D.C. (USA). Div. of 
Magnetic Fusion Energy). Jul 1976. 17p. Dep. NTIS $3.50. 

A broad overview of the probable facilities requirements 
and optional possible technical paths to a demonstration reactor is 
presented, as well as a more detailed plan for the research and 
development program for the next five years. 


12038 (ERDA—76/110/2) Fusion power by magnetic confine- 
ment program plan. Volume II. Long-range planning projections. 
(Energy Research and Development Administration, Washington, 
D.C. (USA). Div. of Magnetic Fusion Energy). Jul 1976. 129p. 
Dep. NTIS $6.00. 

The Fusion Power Program Plan treats the technical, 
schedular and budgetary projections for the development of fusion 
power using magnetic confinement. It was prepared on the basis of 
current technical status and program perspective. A broad over- 
view of the probable facilities requirements and optional possible 
technical paths to a demonstration reactor is presented, as well as 
a more detailed plan for the R and D program for the next five 
years. 
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12039 (ERDA—76/110/3) Fusion power by magnetic confine- 
ment program plan. Volume III. Five-year plan. (Energy Research 
and Development Administration, Washington, D.C. (USA). Div. 
of Magnetic Fusion Energy). Jul 1976. 252p. Dep. NTIS $9.00. 

A brief historical review of the fusion program is given. 
Research achievements and problem areas are discussed for 
tokamaks, magnetic mirror systems, and high density systems. The 
research program is described for magnet systems, plasma en- 
gineering, fusion reactor materials, and fusion systems engineering. 
The applied plasma physics program is described. (MOW) 


(ERDA—76/110/4) Fusion power research and develop- 
ment program. Volume 5-year program, budget and milestone 
summaries. (Energy Researth and Development Administration, 
Washington, D.C. (USA). Div. of Magnetic Fusion Energy). Jul 
1976. 156p. Dep. NTIS $6.75. 

Budget data are given for each of the tokamak systems, mir- 
ror systems, and high density plasma systems for the years 1976 
through 1982. All major facilities currently under ERDA contract 
are included. In addition, budget data are given for the develop- 
ment and technology program consisting of the following; (1) mag- 
netic systems, (2) plasma engineering, (3) fusion reactor materials, 
(4) fusion systems engineering, (5) environment and safety, and 
(6) applied plasma physics. (MOW) 


12041 (GA-A—14008) Mirror hybrid reactor blanket and 
power conversion system conceptual design. Schultz, K.R.; Backus, 
G.A.; Baxi, C.B.; Dee, J.B.; Estrine, E.A.; Rao, R.; Veca, A.R. 
(General Atomic Co., San Diego, Calif. (USA)). 29 Jun 1976. 
33p. (CONF-760733—1). Dep. NTIS $4.00. 

From Joint US-USSR symposium on fusion fission reactor; 
Livermore, California, United States of America (USA) (13 Jul 
1976). 

The conceptual design of the blanket and power conversion 
system for a gas-cooled mirror hybrid fusion-fission reactor is 
presented. The designs of the fuel, blanket module and power con- 
version system are based on existing gas-cooled fission reactor 
technology that has been developed at General Atomic Company. 
The uranium silicide fuel is contained in Inconel-clad rods and is 
cooled by helium gas. The fuel is contained in 16 spherical seg- 
ment modules which surround the fusion plasma. The hot helium is 
used to raise steam for a conventional steam cycle turbine genera- 
tor. The details of the method of support for the massive blanket 
modules and helium ducts remain to be determined. Nevertheless, 
the conceptual design appears to be technically feasible with exist- 
ing gas-cooled technology. A preliminary safety analysis shows that 
with the development of a satisfactory method of primary coolant 
circuit containment and support, the hybrid reactor could be 
licensed under existing Nuclear Regulatory Commission regula- 
tions. 


12042 (GA-A—14021) Conceptual design of the blanket and 


fusion-fission reactor. 

progress report, July 1, 1975—June 30, 1976. Schultz, 

K.R.; Baxi, C.B.; Rao, R. (General Atomic Co., San Diego, Calif. 

(USA)). 6 Jul 1976. Contract E(04-3)-0167-PRJ-38. vp. Dep. 
NTIS $7.75. 

This report presents the conceptual design and preliminary 
feasibility assessment for the hybrid blanket and power conversion 
system of the Mirror Hybrid Fusion-Fission Reactor. Existing gas- 
cooled fission reactor technology is directly applicable to the Mir- 
ror Hybrid Reactor. There are a number of aspects of the present 
conceptual design that require further design and analysis effort. 
The blanket and power conversion system operating parameters 
have not been optimized. The method of supporting the blanket 
modules and the interface between these modules and the primary 
loop helium ducting will require further design work. The means of 
support and containment of the primary loop components must be 
studied. Nevertheless, in general, the conceptual design appears 
quite feasible. 


12043 (GA-A— 14074) Design considerations for a noncircular 
tokamak demonstration t. Kearney, D.; Bourque, R.; Chen, W.,; 
Dalessandro, J.; Hager, R.; McHarg, B.; Mintz, M.; Rosenwasser, 
S.; Schultz, K.; Thomas, R. (General Atomic Co., San Diego, Calif. 
(USA)). 20 Aug 1976. Contract E(04-3)-0167-PRJ-38. 14p. Dep. 
NTIS $3.50. 

The objective of the demonstration power plant is to 
demonstrate the major features of a larger commercial fusion 
power . Design studies were carried out to — and evalu- 
ate technological problems and examine alternatives for an initial 
conceptual design of a noncircular tokamak demonstration power 
reactor. It was shown that a demonstration power plant can exhibit 
high net efficiency, a tritium breeding ratio greater than or equal 
to | and can provide the basis for technological and economic 
scaling to commercial plants. The emphasis of the study was to ex- 
amine areas unique to noncircular tokamaks. This paper discusses 
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the important systems and technological tradeoffs made to arrive 
at a consistent, feasible reactor design. Included is a discussion of 
commercial plant requirements, the low-exposure maintenance 
concept, the tritium handling system, the flowing plasma boundary 
impurity control, the field-shaping coil design, and the blanket and 
shield dolla. 


12044 (LA-UR—76-2099) Theta pinches and other high-beta 
concepts. Ribe, F.L. (Los Alamos Scientific Lab., N.Mex. (USA)). 
1976. Contract W-7405-ENG-36. 9p. (CONF-760935—20). Dep. 
NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

A review is given of the status of experiments on the Scyllac 
toroidal theta pinch, the Staged Theta Pinch, the Toroidal 
Reversed-Field Pinch, the Scylla [V-P Linear Theta Pinch, and the 
LASL 200-KJ coaxial plasma gun. 


12045 (MATT—1255) Counterstreaming-ion-tok k fissile 
breeder. Jassby, D.L.; Lee, J.D. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Aug 1976. Contract E(11-1)-3073. IIp. 
(CONF-760733—3). Dep. NTIS $3.50. 

From Joint US-USSR symposium on fusion fission reactor; 
Livermore, California, United States of America (USA) (13 Jul 
1976). 

Tokamak plasmas fueled and heated by energetic neutral- 
atom beams are characterized by total ion energy greatly exceed- 
ing the electron energy. For smaller devices the largest fusion reac- 
tivity of energetic-ion plasmas is obtained when oppositely injected 
D® and T° beams sustain counterstreaming velocity distributions of 
deuterons and tritons. This scoping study investigates the net fissile 
and power productions of a tokamak fusion-fission reactor with a 
counterstreaming-ion fusion driver and a fertile blanket optimized 
for fissile breeding. The fusion driver has parameters R/sub o/ = 
4.7 m, a = 1.0 m, B/sub t/ = 5.6 T, W/sub b/ = 100 keV (D®), n 
tau/sub E/ = 1.4 x 10" cms, Q = 1.5, 14-MeV neutron produc- 
tion = 175 MW. The blanket contains a fast-fission zone of natural 
U plus Mo (7 percent), followed by a Li-bearing zone for T breed- 
ing. The reactor produces a net power of 480 MWe and supplies 
sufficient Pu to support a system of LWR’s producing 3800 MWe, 
with an estimated electrical energy cost for the entire system of 27 
mills/kWh. 


12046 (N—76-20969) Characteristics of the NASA Lewis 
bumpy-torus plasma generated with positive applied potentials. 
Roth, J.R.; Gerdin, G.A.; Richardson, R.W. Mar 1976. S6p. 
(NASA-TN-D—8114: E—8484). NTIS $4.50. 

Experimental observations were made during steady-state 
operation of a bumpy-torus plasma at input powers up to 150 kW 
in deuterium and helium gas and with positive potentials applied to 
the midplane electrodes. In this steady-state ion heating method a 
modified Penning discharge is operated such that the plasma is 
acted upon by a combination of strong electric and magnetic 
fields. Experimental investigation of a deuterium plasma revealed 
electron temperatures from 14 to 140 eV and ion kinetic tempera- 
tures from 160 to 1785 eV. At least two distinct modes of opera- 
tion exist. Experimental data shows that the average ion residence 
time in the plasma is virtually independent of the magnetic field 
strength. Data was taken when all 12 anode rings were at high 
voltage, and in other symmetric configurations in which the to- 
roidal plasma was generated by applying positive potentials to six 
— rings, three anode rings, and a single anode ring. (Author) 
( ) 


12047 (PPPL— 1285) Optimization of fusion-driven fissioning 
systems. Chapin, D.L.; Mills, R.G. (Princeton Univ., N.J. (USA). 
Plasma Physics Lab.). Oct 1976. Contract E(11-1)-3073. 10p. 
(CONF-760733—5). Dep. NTIS $3.50. 

From Joint US-USSR symposium on fusion fission reactor; 
Livermore, California, United States of America (USA) (13 Jul 
1976). 

Potential advantages of hybrid or fusion/fission systems can 
be exploited in different ways. With selection of the ™U—™Pu 
fuel cycle, we show that the system has greatest value as a power 
producer. Numerical examples of relative revenue from power 
production vs. **Pu production are discussed, and possible plant 
characteristics described. The analysis tends to show that the 
hybrid may be more economically attractive than pure fusion 
systems. 


12048 (UCRL— 78082) Field-reversed mirror as a D-T power 
reactor. Condit, W.C.; Carlson, G.A.; Devoto, R.S.; Doggett, J.; 
Neef, W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 24 Sep 1976. Contract W-740S5-ENG-48. 14p. 
(CONF-760935—7). Dep. NTIS $3.50. 
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From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

The Field-Reversed-Mirror is a plasma confinement scheme 
which uses the diamagnetic current of the D-T fuel plasma to con- 
vert the open field pattern of a conventional mirror machine into a 
closed-field pattern with plasma confinement properties which are 
expected to be considerably improved. If realized, this improve- 
ment in confinement will considerably improve the energy gain of 
the mirror reactor, and result in a reduction in the cost of produc- 
ing energy. The Field Reversed Mirror device is described and 
compared with earlier field-reversed configurations, and the overall 
energy and particle balance relations are given. Based on this, 
preliminary ———- design calculations of the major com- 
ponents of an FRM reactor are presented. We find that the en- 
gineering design leads to simple structures for which reasonably 
accurate cost estimates are easy to make (circular coils, cylindrical 
vacuum tanks, etc.). A cost optimization has been performed, and 
the optimum DT reactor is found to have a fusion output of 23 
MW/cell from a plasma radius 5 cm, length 15 cm, in a field of 
roughly 10 Tesla. 


12049 (UCRL—78122) Mirror reactor studies. Moir, R.W.; 
Barr, W.L.; Bender, D.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 10 Aug 1976. Contract W-7405-Eng- 
48. 1Sp. Dep. NTIS $3.50. 

Design studies of a fusion mirror reactor, a fusion-fission 
mirror reactor, and two small mirror reactors are summarized. The 
fusion reactor uses 150-keV neutral-beam injectors based on the 
acceleration of negative ions. The injectors provide over 1 GW of 
continuous power at an efficiency greater than 80 percent. The fu- 
sion reactor has three-stage, modularized, Venetian blind, plasma 
direct converter with a predicted efficiency of 59 percent and a 
new concept for removal of the lune-shaped blanket: a crane is 
brought between the two halves of the Yin-Yang magnet, which 
are separated by a float. The design has desirable features such as 
steady-state operation, minimal impurity problems, and low first- 
wall thermal stress. The major disadvantage is low Q resulting in 
high recirculating power and hence high cost of electrical power. 
However, the direct ital cost per unit of gross electrical power 
is reasonable ($1000/kW(e)]. ; 


12050 (UCRL—78148) Mirror machine reactors. Carlson, 
G.A.; Moir, R.W. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 1976. Contract W-7405-ENG-48. 20p. (CONF- 
760935—6). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

Recent mirror reactor conceptual design studies are 
described. Considered in detail is the design of ‘’standard’’ Yin- 
Yang fusion power reactors with classical and enhanced confine- 
ment. It is shown that to be economically competitive with esti- 
mates for other future energy sources, mirror reactors require a 
considerable increase in Q, or major design simplifications, or 
Seog both. These improvements may require a eo 

the ‘’standard’’ configuration. Two attractive ibilities 


both of which would use much of the same physics and technology 
as the ‘’standard’’ mirror, are the field reversed mirror and the 
end-stoppered mirror. 


12051 (UCRL—78629) Mirror fusion-fission reactor designs. 
Moir, R.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). | Aug 1976. Contract W-7405-ENG-48. 14p. (CONF- 
760733—7). Dep. NTIS $3.50. 

From Joint US-USSR symposium on fusion fission reactor, 
Livermore, California, United States of America (USA) (13 Jul 
1976). 

This paper discusses the role of hybrid reactors and com- 
pares the mirror h with other roaches. Past and present 
mirror hybrid studies are reviewed. comparison between the 
hybrid and fusion reactors is made; the conclusion is that hybrids 
are technologically less demanding in many ways except in — 
with fission wastes. Finally, the development steps that might 
to a commercial hybrid are discussed. 


12052 Some problems of hybrid thermonuclear reactors. 
Golovin, I.N.; Shatalov, G.E.; Kolbasov, B.N. Izv. Akad. Nauk 
SSSR, Energ. Transp.; No. 6, 28-34( 1975). (In Russian). 

Possible variants of industrial combination of thermonuclear 
and nuclear reactions are considered. Problems of reproduction of 
tritium and production of plutonium in hybrid thermonuclear reac- 
tors are analyzed. A qualitative comparison is made of the 
economics of hybrid tokamak reactors with the usual ther- 
monuclear and nuclear reactors. The expediency of using subcriti- 
cal hybrid reactors in power industry and the fundamental dif- 
ference between reactors of this type and plants with the elec- 
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tronuclear method of production of plutonium is shown. Technical 
and economic characteristics of hybrid reactors with a helium or 
lithium heat carrier are presented. 


of a thermonuclear reactor 
. Baranov, G.A.; Glukhikh, V.A.; 


Krivosheev, M.V.; Kuchinskii, V.G.; Lobanov, K.M.; Malyshev, 
LF.; Mineev, A.B.; Andreev, P.A.; Borishanskii, V.M.; Gotovskii, 
M.A.; Zhokhov, K.A.; Firsova, E.V. Izv. Akad. Nauk SSSR, Energ. 
Transp.; No. 6, 41-53( 1975). (In Russian). 

A preliminary analysis of the problems inpetiog the con- 
struction of a pulse thermonuclear reactor based on -pinch 
with a liner is carried out. The main technical problems concern 
the liner. Among them, the problem of liner design occupies a spe- 
cial place. Other reactor systems, such as the reactor chamber, the 
pulse source of energy, the tritium and thermal cycles are also 
quite complicated but appear to be feasible. In order to determine 
the prospect of this line of development, it is necessary to carry 
out a great deal of research regarding the liner, energy storage, 
pre-plasma injectors, and other systems. 8 refs. 


12054 Alcator project. Montgomery, D.B. (National Magnet 
Lab., Cambridge, MA). pp 121-128 of In Physics under intense 
magnetic fields. Paris; Centre National de la Recherche Scien- 
tifique (1975). 

From International conference on physics under intense 
magnetic fields; Grenoble, France (18 Sep 1974). 

A high field Tokamak, ‘‘Alcator’’, is now operating with 
magnetic field, B/sub T/ = 100 kG, and major radius, R = 54 cm 
chosen to achieve the highest plasma current densities (j approxi- 
mately B/sub T//R = 1200 A/cm?) of any existing Tokamak. The 
coil is pre-cooled to 77°K utilizing 6500 | of LN, and uses 25 MW 
peak power at 100 kG. The coil, operating at 10* A/cm* and a 
peak winding field of 140 kG, is built of tapered r Bitter 
plates, 54 cm square, reinforced by interleaved stainless steel 
plates. The machine requires the use of an air-core transformer. 
Eighty percent of the flux is generated by a central coil of 45 cm 
OD whose peak field is 100 kG, and current density 10* A/cm? at 
the achieved | volt-second level. The remaining flux is generated 
by 3 sets of coils distributed to reduce the fringe field at the 
plasma to +- 5 gauss. The transformer coils are pre-energized from 
a 6-MW rectifier unit and the 5.6 MJ stored energy is then rapidly 
discharged at 20 kV by opening a series vacuum breaker. Pro- 
grammed vertical fields up to 6-kG are produced by 3 additional 
sets of coils whose excitation is also drawn from the transformer 
stored energy. The vacuum chamber is a single bellows with an 0.5 
mm wall, a 20 cm limiter, a 25 cm ID and a 27.4 OD. The 
chamber is enclosed by a 1.25 cm thick copper shell rigidly sup- 
ported at each of four gaps. Results to date confirm that current 
scales with toroidal field uninfluenced by adverse wall loading, up 
to at least 200 kA at 60 kG. Electron temperatures of 2.0 keV 
have been measured at densities of 5.0 x 10". 


12055 Some basic energy and economic considerations for a 
laser ignited fusion reactor. Kinsinger, R.E.; Goldman, E.B. (Univ. 
of Rochester, NY). pp 16-24 of In Optical methods in energy con- 
version. Vol. 61. Lubin, M. (ed.). Palos Verdes Estates, CA; 
Society of Photo-Optical Instrumentation Engineers (1975). 

From Seminar on Optical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

Some simple energy balance and economic considerations 
which bear on the feasibility of laser produced fusion are 
discussed. Reasons are described that presently published schemes 
requiring ~ a compression of homogeneous spheres or shells 
would be difficult to employ for pure power generation, even given 
favorable answers to many presently unanswered scientific 
questions. On the other hand, extensions of the analysis show that 
breeding and energy multiplication in a fissile blanket greatly im- 
prove the commercial prospects for power generation by laser in- 
duced fusion. 


12056 ‘Asterix III’ knocks at the door to nuclear fusion. Bruns, 
K. Welt (Hamburg); No. 147, 14(Jun 1975). (In German). 
1 fig. Short communication only. 


12057 Scaling laws for steady-state fusion plasmas. Husseiny, 
A.A. (Carnegie-Mellon Univ., Pittsburgh, Pa. (USA)). Plasma 
Phys.; 17: No. 12, 1071-1082(Dec 1975). 

Experimental and semi-theoretical scaling laws are extrapo- 
lated to include the effect of fusion burn on the lifetime of plasma 
ions. Fractional burnups are also reconsidered on the same basis. 
The actual lifetime of fusion plasma ions and the estimated time 
necessary for feasible reactors, provide a correlation between the 
laboratory data and the hypothesis of reactor feasibility conditions. 
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Based on these correlations criteria for the realization of self- 
heated plasmas are established. 


12058 (AD-A—019217) Pulse sources of energy for a reactor 
on principle theta-pinch with liner. Gusev, O.A.; Iviev, A.V.; Kal- 
mykov, Yu.K.; Karasev, V.G.; Kibardin, A.S. 19 "Dec 1975. Trans- 
lated from pp 1-17 of Impul’snye Termoyadernye Reaktory, Sov- 
mestryy Sovetsko-Amerikanskii Seminar, USSR, No. 6, 23—27 Sep 
1975. (FTD-ID(RS)T—2387-75). 24p. NTIS $3.50. 

One of the — Projects of the pulse thermonuclear 
reactors, ex idered at the present time, is theta-pinch- 
reactor with an imploding liner. In this reactor the compression 
and the heating of plasma is conducted during the collapse of the 
metal shell, accelerated by the magnetic field of the solenoid. 
(GRA) 


12059 Effect of sectionalized shell in a tokamak type apparatus. 
Sometani, T.; Hasebe, K. (Shizuoka Univ., Hamamatsu (Japan). 
eee A of Engineering); Itoh, S. Jpn. J. Appl. Phys.; 15: No. 1, 
141-144(Jan 1 

The effect of shell gaps on the equilibriating function of a 
sectionalized shell, i.e., the function to restore a plasma displaced 
closer to the shell, and on the magnetic field distribution has been 
investigated experimentally with a model system having one fifth 
dimensions of the JFT-2 apparatus. It is shown that the sectional- 
ized shell retains its equilibriating function against the plasma dis- 
placement over a substantial portion and the presence of a gap can 
be treated as an edge effect as has been suggested analytically. 


12060 (ERDA-tr—177) Studies on controlled thermonuclear 
synthesis in the Institutes of the USSR Academy of Sciences in 
1975—1976. Rabinovich, M.S. Oct 1976. Translation by T.W. Ap- 
pich, Jr. of a Russian report. 39p. Dep. NTIS $4.00. 

This review discusses the following topics: (1) study of the 
L-2 stellarator, (2) shf and adiabatic heating of plasma, (3) multi- 
mirror syst (4) systems with rotating plasmas, (5) develop- 
ment of physical principles for obtaining powerful, high-energy 
atomic bundles, (6) corpuscular diagnostics and elementary 
processes during atomic collisions, (7) automatic control of 
processes in plasma, and (8) materials for thermonuclear installa- 
tions. (MOW) 














PHYSICS AND BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 11812 


12061 (BNWL-SA—5750) Quality of fissile fuel bred in a fu- 
sion reactor blanket. Leonard, B.R. Jr.; Jenquin, U.P. (Battelle 
Pacific Northwest Labs., Richland, Wash. (USA)). Aug 1976. 
Contract E(45-1)-1830. 13p. (CONF-760935—19). Dep. NTIS 
$3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

Neutronic calculations were made of a hybrid CTR blanket 
consisting of uranium and thorium fuel. The calculational model is 
described. Transmutation calculations for the UO, blanket were 
performed for a number of irradiation times ranging from 100 to 
1200 days. The mass of each isotope generated per metric ton of 
uranium in the blanket is listed. (MOW) 


12062 (UCRL— 13677) Research on the wetted first wall con- 
cept for future laser fusion reactors. Final report No. 1, October 1, 
1974—January 31, 1976. Hoffman, M.A.; Munir, Z.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1976. Con- 
tract W-7405-ENG-48;PO-6774105. 121p. Dep. NTIS $5.50. 
Research is in progress to determine the feasibility of the 
wetted first wall concept for a future laser fusion reactor. The 
basic idea involves the use of a thin coating of lithium on the inner 
wall of the laser fusion containment vessel to protect it from the 
micro-explosion blast debris. This report contains a review of the 
available information on contact angles and wettability of alkali 
metals on various metal substrates as well as a review of literature 
on thin falling liquid films. A proposed experiment to measure the 
contact angles of lithium on stainless steel and niobium is 
described. The requirements for a second experiment to measure 
certain key characteristics of thin falling films are also included. 


12063 a. 1)) First wall response to energy 
d laser fusion reactors. Hovingh, J. 
(California hang Livermore (USA). Lawrence Livermore Lab. ). 
Feb 1976. Contract W-7405-Eng-48. 13p. (CONF-760209—29). 
Dep. NTIS $3.50. 

From 2. international conference on surface effects in con- 
trolled fusion devices; San Francisco, California, United States of 
America (USA) (16 Feb 1976). 
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Discussed are energy depositions in the first wall of various 
proposed laser-fusion reactors and the effect of pulse time on the 
stress and temperature in the first wall. Simple models can be used 
to estimate the temperature and stress rise from x-rays and 
neutrons. More complex analysis is needed to estimate the 
response of the first wall to reflected laser light and the pellet 
debris. 


12064 (UCRL—78069) Neutronic study of a laser fusion 


hybrid reactor design. Hansen, L.F.; Maniscalco, J.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Sep 1976. 
Contract W-7405-ENG-48. 13p. (CONF-760935—16). Dep. NTIS 
$3.50 


From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

The neutronic study of the conceptual laser fusion hybrid 
reactor designed by the Lawrence Livermore Laboratory in col- 
laboration with the Bechtel Corporation is discussed. The opera- 
tional parameters of the reactor, i.e., energy multiplication, power 
density, burnup, and plutonium production, have been investigated 
for three fuel materials; low alloy uranium metal in its natura! and 
depleted form, uranium carbide and uranium with 7 percent by 
weight molybdenum alloy. Uranium metal shows the highest ener- 
gy multiplication and fissile fuel production. The neutronic calcula- 
tions have been done using the Monte Carlo Neutron Transport 
code TART for two neutron libraries, the ENDF/B-IV and the 
ENDL with no significant differences in the results. Spatial and 
time distributions of the operational parameters have been calcu- 
lated based on a first-wall loading of | MW/m?. 


12065 (UCRL—78079) Mirror hybrids: a status report. Lee, 
J.D.; Bender, D.J.; Moir, R.W.; Schultz, K.R. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1976. Contract W- 
7405-ENG-48. 24p. (CONF-760935—1). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

Studies predict that neutrons produced in a D-T plasma, 
classically confined in a minimum B mirror field, could be used to 
economically produce fissile fuel. The conceptual design of such a 
facility is underway at LLL and GA. This facility, a mirror fusion 
fast fission hybrid reactor, uses a minimum extrapolation of 
present fusion technology to produce 2400 kg/y Pu plus 1000 
MWe net from a fusion power of 500 MW. The estimated cost of 
producing the Pu is 55 $/g or 4.0 mills/kWhr in an LWR fuel 
cycle. 


12066 (UCRL—78515) Blanket design for the mirror fu- 
sion/fission hybrid reactor. Lee, J.D. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 13 Jul 1976. Contract W- 
7405-ENG-48. 1 1p. (CONF-760733—8). Dep. NTIS $3.50. 

From Joint US-USSR symposium on fusion fission reactor; 
Livermore, California, United States of America (USA) (13 Jul 
1976). 

The evolution of this particular blanket concept is 
described. The geometry of the mirror reactor blanket and the 
replacement methods that are employed are described. The sub- 
module design and its thermal-hydraulic considerations, the 
nuclear model geometry and compositions, and the nuclear calcu- 
lational method are described. A brief reference is made to calcu- 
lational vs. experimental results. 


12067 Some parameters of the blanket of a thermonuclear 
reactor with a fissionable substance. Marin, S.V.; Markovskii, D.V.; 
Smirnov, L.P.; Shatalov, G.E. Izv. Akad. Nauk SSSR, Energ. 
Transp.; No. 6, 67-72(1975). (In Russian). 

The neutron physical characteristics of the blanket of a 
hybrid fusion reactor of the tokamak type with the D-T reaction in 
the plasma, and containing nuclear fuel in the form of natural or 
impoverished uranium, are considered in detail. The dependence 
of the energy yield and of the secondary fissionable substance on 
the blanket composition and the share of structural materials is in- 
vestigated. It is shown that, if the tritium reproduction coefficient 
is maintained at a level higher than unity, energy yield of 100-150 
MeV and 1.3-1.7 plutonium nuclei per one act of synthesis is 
possible. A comparison of the parameters of blankets with fuels 
consisting of metallic uranium, uranium carbide or uranium diox- 
ide is presented. Based on variant calculations, an optimum com- 
position of the blanket is selected and proposals as to its design are 
given. 


12068 Hollow-ring construction, for a circular blan- 
ket of a thermonuclear reactor. Farfaletti-Casali, F.; Peter, F.G.; 
Gritzmann, P.G. (to Commission of the — Communities. 
Luxembourg). German(FRG) Patent 2,451,973/A/. 12 Jun 1975. 
17p. (In German). 

5 figs. 
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The breeding blanket zone of a ring-shaped fusion reactor is 
subdivided by means of modules. In these modules, for instance, 
liquid lithium surrounds the reaction chamber. The 
modules proper are subdivided into three sectional modules, two 
of which have different cross sections and are arranged on the 
inner and the outer circumference of the ring, respectively. The 
third sectional module exists in duplicate and is located on the 
lower and the upper sides of the ring in the circumferential 
clearances between the other two sectional modules. The sectional 
modules with the smaller diameters conically taper off towards the 
outer circumferential side, those with the larger diameters towards 
the inner circumferential side. The conically red outer zones 
abut against each other along an annular track. h module has a 
cooling device, for instance, using helium, resting upon the sur- 
faces of the modules in the direction of the inner annular ‘ 
This simplifies the design structure of the reactor and improves the 
heat removal characteristics. 


12069 Effect of number density variations for supercritical 
states in controlled fusion-fission processes. Lo Dato, V.A. 
(Simulating Science and Engineering, Wappingers Falls, N.Y. 
(USA)). Atomkernenergie; 28: No. 1, 56-57( 1976). 

3 refs. Short communication only. 


12070 Comparison of the deuterium—tritium neutron wall load 
distributions in several tokamak fusion reactor designs. Chapin, 
D.L.; Price, W.G. Jr. (Princeton Univ., NJ). Nucl. Technol.; 31: 
No. 1, 32-47(Oct 1976). 

Since the tokamak scheme of plasma confinement provides 
a toroidal source of fusion neutrons, wide variations in the source 
distribution at the wall surface are possible. A numerical solution 
of the neutron streaming equation has been applied to the calcula- 
tion of the flux and current as functions of wall position for a cir- 
cular cross-section tokamak and two noncircular tokamaks, the 
Princeton Reference Design (PRD) and the University of Wiscon- 
sin UWMAK-I. The results show significant variations in the pat- 
tern of the angular flux and substantial peaking in the scalar flux 
and current. For example, the current peaks at 22 percent above 
nominal for the circular case, 43 percent for the PRD, and 12 per- 
cent for UWMAK-I. The nominal value, total source/total area, is 
the commonly stated “wall load.’’ Effects of this magnitude cannot 
be ignored in future reactor designs when power densities, damage 
rates, etc., are evaluated. 


MAGNET COILS AND FIELDS 


12071 (BNL—21742) Survey of failure experience in existing 
superconducting magnet systems and its relevance to fusion power 
reactors. Hsieh, S.Y.; Allinger, J.; Danby, G.; Keane, J.; Powell, J.; 
Prodell, A. (Brookhaven National Lab., Upton, N.Y. (USA)). 17 
Au + cc E(30-1)-16. 4p. (CONF-760839—15). Dep. 

From Applied superconductivity conference; Palo Alto, 
California, United States of America (USA) (17 Aug 1976). 

Details of existing superconducting magnet failures are col- 
lected and evaluated with regard to future CTR superconducting 
magnet safety and reliability. Fourteen magnet systems with sixteen 
failures are presented. These failures are analyzed and categorized 
as to causative factors (e.g. hot spots, arcing, lead failures, and 
conductor movement). Responses of the instrumentation and pro- 
tection systems during these accident situations are also presented. 
Repairs and present status of the ts are described. Prelimina- 
ry conclusions are: the failure rate of existing t systems is 
too high to be tolerable for CTR magnets; although failure 
analyses of present systems can be used as a reference for future 
CTR magnet safety design, the prediction of successful operation 
of CTR magnet systems represents a significant extrapolation from 
the experiences accumulated so far; much development work and 
repeated testing of magnet system components and sub-systems are 
required. 


12072 (CONF-760829—S5) pe age simulation of pulsed 
field losses in tokamak toroidal coils. Miller, J.R.; Shen, S.S. 
(Oak Ridge National Lab., Tenn. (USA)). 1976. Contract W- 


7405-eng-26. Sp. Dep. NTIS $3.50. 

From a o peege conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

Experiments have been ied out to measure loss in a 
twisted multifilamen composite superconductor when exposed 
to a transient itudinal field. We investigate the variation of 
losses both as a function of transverse ied field and of sample 

current. Losses are mainly by measurement of 

the ic resistivity of the sample during the longitudinal pulse. 
Experimental results are compared with theories for the zero trans- 
port current case. The extension of theory to include rep ery 
current is also discussed, and the impact on tokamak toroidal field 
coil design is considered. 
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12073 (CONF-760829—6) Computer program to calculate 
composite conductor losses in pulsed poloidal coil systems. Gray, 
W.H.; Ballou, J.K. (Oak Ridge National Lab., Tenn. (USA)). 
1976. Contract W-7405-eng-26. Sp. Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

The code was used to analyze the present design for the po- 
loidal coil system of the ORNL Experimental Power Reactor 
(EPR). This design requires that superconductor hysteresis losses, 
superconductor coupling losses, stabilizing material eddy current 
losses, and structural material eddy current losses be taken into 
consideration in the calculation of conductor losses. A tabulation 
of individual losses vs variations in superconductor characteristics 
and coil current changes is presented to demonstrate the parame- 
ters which significantly affect the design. Results indicate that the 
total energy released into the cryogenic system is less than one-half 
of that predicted by the previously oversimplified calculation. 


12074 (CONF-760829—8) ORPUS 1: a pulsed superconduct- 
ing solenoid. Schwall, R.E. (Oak Ridge National Lab., Tenn. 
(USA)). 1976. Contract W-7405-eng-26. 5p. Dep. NTIS $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

A recent series of reference designs for Tokamak Experi- 
mental Power Reactors (EPR’s) has indicated that superconduct- 
ing poloidal field (PF) coils will be necessary for successful opera- 
tion of these devices. It would also be desirable to use supercon- 
ducting PF coils in earlier tokamak fusion devices if such coils 
could be developed quickly enough. The PF coil performance 
requirements are briefly reviewed and some implications for the 
coil design are developed. A small coil (stored energy 14 kJ) has 
been built using construction techniques similar to those which 
could be employed for PF coils. The coil has been charged at rates 
up to 2 T/sec. Both maximum field and charging rate were limited 
by available power supplies. Loss measurements were carried out 
during pulsed operation and data for hysteretic and eddy current 
loss are presented. The loss measurement system used allows con- 
siderable insight into the effects of conductor motion and training. 


12075 (CONF-761012—18) Tokamak plasma magnetics. Cal- 
len, J.D.; Clarke, J.F.; Dory, R.A. (Oak Ridge National Lab., 
Tenn. (USA)). 1976. Contract W-7405-Eng-26. 32p. Dep. NTIS 
$4.00. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

High 8 (approximately 5-30 percent) tokamak equilibria 
and the external magnetic field structures required to attain and 
hold them are discussed. The high 8 equilibria are shown to be a 
natural consequence of intense heating by some auxiliary power 
source such as neutral beams, as long as the heating is rapid com- 

to the magnetic diffusion time scale. Since the magnetic 
fluxes are '’frozen in’’ for such equilibria, they are called flux-con- 
serving-tokamak (FCT) equilibria. FCT equilibria are shown to 
exist and satisfy the local (Mercier) stability criterion with 8 values 
ranging up to 28 percent. For slightly D-shaped cross sections, sim- 
ple and efficient poloidal field systems are described which 
properly control and shape the plasma, and admit poloidal diver- 
tors at the apexes of the natural D-shaped cross sections. The po- 
loidal field system also has the property (STATIC concept) of 
shielding (by a factor of about 6) superconducting toroidal field 
coils from flux changes. Finally, the toroidal field ripple effects 
that enhance the ion heat conduction and cause a substantial frac- 
tion of alpha particles to drift out of the plasma are briefly 
discussed. 

12076 (ERDA—76/105) Superconducting magnet research in 
the Magnetic Fusion Energy . (Energy Research and 


Development Administration, Washington, D.C. (USA)). 12 Feb 
1976. 4p. Dep. NTIS $3.50. 
panel attempted to (1) define and characterize the 


minimum perceived long range need of the metic fusion pro- 
gram for future superconducting magnet materials, (2) offer an 
evaluation of the prospects for realizing such a material on a time 
scale appropriate to the fusion program, and (3) suggest a method 
of implementing a program aimed at achieving the goal. Their 
recommendations are included. (MOW) 


12077 (N—76-11867) Formation of closed surfaces 


magnetic 
7 eens helical current. Ikuta, K.; Hamada, Y. Aug 
1975. 8p. (IPPJ—227). NTIS $3.50. 


An existence of the closed magnetic surface in the torsatron 
type fusion machine is considered under the condition that the 
mechanical forces in the helical coils are compensated. The closed 
magnetic surface is not destroyed by the condition if | greater than 
or equal to 3, where | is the multipolarity of the helical field. 
(Author) (GRA) 
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12078 ee) High-pressu flux-conserving 
tokamak Dory, R.A.; Peng, Y. KM. (Oak Ridge Na- 
tional Lab., Tenn. _—* Aug 1976. Contract W-7405-Eng-26. 
39p. . NTIS $4. 
ts (MHD) tokamak equilibria - 
found with values of 8 up to 20 percent and prescribed MH 
safety factor values [e.g., q(axis) = | and q(edge) = 4.8] for 
s with aspect ratio A = 4 and D-shaped cross section. If 
such equilibria could be attained experimentally, they would be 
very attractive for decreasing the projected costs of tokamak 
power reactors substantially. In the flux-conserving tokamak 
(FCT) model, where — heating is applied to an already rela- 
tively hot plasma, these high B equilibria are achievable. We study 
the quasi-static evolution of FCT equilibria as 8 increases. An 
operating window is found in the pressure profile width w/sub p/: 
for high B the values of w/sub p/ must lie between 0.40 and 0.55 
of the plasma minor width. Within this window, plasma current 
and poloidal B increase monotonically with B. For fixed plasma 
boundary, significant poloidal surface currents are induced, but 
these can be eliminated by small increases in the plasma minor 
radius, the pressure profile width, and the vacuum toroidal field. 


12079 (ORNL/TM—S5596) Cryogenic instrumentation needs in 
the controlled thermonuclear research program. Walstrom, P.L. 
(Oak Ridge National Lab., Tenn. (USA)). Sep 1976. Contract W- 
7405-Eng-26. 12p. Dep. NTIS $3.50. 

The magnet development effort for the controlled ther- 
monuclear research program will require extensive testing of su- 
perconducting coils at various sizes from small-scale models to full- 
size prototypes. Extensive use of diagnostic instrumentation will be 
required to make detailed comparisons of predicted and actual 
performance in magnet tests and to monitor the test facility for in- 
cipient failure modes. At later stages of the program, cryogenic in- 
strumentation will be required to monitor magnet system per- 
formance in fusion power reactors. Measured quantities may in- 
clude temperature, strain, deflection, coil resistance, helium coo- 
lant pressure and flow, current, voltages, etc. The test environ- 
ment, which includes high magnetic fields (up to 8-10 T) and low 
temperature, makes many commercial measuring devices inopera- 
tive or at least inaccurate. In order to ensure reliable measure- 
ments, careful screening of commercial devices for performance in 
the test environment will be required. A survey of potentially ap- 
plicable instrumentation is presented along with available informa- 
tion on operation in the test environment based on experimental 
data or on analysis of the physical characteristics of the device. 
Areas where further development work is needed are delineated. 


12080 (PPPL—1292) Implementation of vertically asymmetric 

toroidal-field for beam heating of tokamak reactor oie. 

Jassby, D.L.; Sheffield, G.V.; Towner, H.H.; Weissenburger, D.W. 

(Princeton Univ., N.J. (USA). Plasma Physics Lab.). Oct 1976. 

oa E(11-1)-3073. llp. (CONF-760935—8). Dep. NTIS 
3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

The neutral-beam energy required for adequate penetration 
of tokamak plasmas of high opacity can be reduced by a large fac- 
tor if the beam is iniected vertically into a region of large TF 
(toroidal-field) ripple. Energetic ions are trapped in local magnetic 
wells and drift vertically toward the midplane (z = 0). If the ri 
is made very small on the opposite side of the midplane, drifting 
ions are detrapped and thermalized in the central plasma region. 
This paper discusses design considerations for establishing the 
required vertically asymmetric ripple. Examples are given of spe- 
cial TF-coil configurations, and of the use of auxiliary coil 
windings to create the prescribed ripple profiles. 


12081 (UCRL—77989) Development of multifilamentary 

conductors for fusion research. Cornish, D.N.; Deis, D.W.; 
Nelson, R.L.; Scanlan, R.M.; Taylor, C.E.; Vandervoort, R.R.; 
Wittmayer, F.J.; Zbasnik, J.P. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 17 Aug 1976. Contract W-7405-Eng- 
48. 5p. (CONF-760829—2). Dep. S $3.50. 

From Applied superconductivity conference; Stanford, 
California, United States of America (USA) (17 Aug 1976). 

A program at Lawrence Livermore Laboratory to develop 
multifilamentary Nb;Sn conductors suitable for use in constructing 
fusion research magnets has resulted in the commercial production 
of conductors having cross-sectional areas in the range 0.06 cm? to 
0.84 cm?. Critical current densities near the goal of 10* A/cm? at 
12 T and 4.2 K have been obtained in conductors produced by 
two different techniques. The latest results of this program are 
presented and discussed. 


12082 Influence of age og ae superconducting —- of 
Nb-Ti alloy in connection with hardness. Katoh, S.; bakihara, 


ERA VOL. 2, NO. 5 


H.; Okada, T.; Suita, T. (Osaka Univ., Suita, Japan). J. Nucl. Sci. 
Technol. (Tokyo); 12: No. 3, 193-196(Mar 1975). 

A superconducting magnet which would be used in an ac- 
tual fusion reactor would be exposed to the risk of having its criti- 
cal current density J/sub c/ reduced by the action of neutron ir- 
radiation. The Nb-Ti alloys--which have been considered one of 
the most promising materials for large superconducting magnets-- 
are usually subjected to suitable cold working and subsequent heat 
treatment to enhance their J$sub c$ value. The high values of 
J$sub c$ thus obtained presumably are due to their containing 
precipitates which could quite effectively act as pinning centers. 
From the viewpoint of ee a simple method of determin- 
ing the presence of t precipitates should prove useful for 
judging the suitability of a material for superconducting magnets to 
be used under intense nuclear radiation. 15 refs. 


12083 Design study on superconducting toroidal magnets. 
Koyama, K. (Electrotechnical Lab., Tokyo (Japan)). Denshi Gi jut- 
su Sogo Kenkyusho Iho; 39: No. 9, 628-639(Sep 1975). (In 
Japanese ). 

It has been investigated how to calculate the stress caused 
against the hoop stress in supporting rings for superconducting to- 
roidal magnets which, used for controlled thermonuclear reactors, 
energy storage devices for peak shaving, etc., has very huge and 
compricated electromagnetic force. A toroidal magnet using alu- 
minum stabilized superconducting wire is designed for a 5,000 
MW (t) thermonuclear fusion reactor. It has been found that the 
total weight of the magnet is about 7,000 tons, about 90% of 
which is attributed to the massive supporting rings. 


12084 Superconductivity applied to thermonuclear fusion. 
Parain, J. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Y vette (France). Service d’Entretien et de Developpement des 
Appareils de Physique). Bull. Inf. Sci. Tech. (Paris); No. 214, 51- 
57(May 1976). (In French). 

In experiments using magnetic confinement in the purpose 
of obtaining thermonuclear fusion, magnetic fields must be 
generated by superconducting coils. These coils are made of new 
materials producing high magnetic fields and high current densities 
at the temperature of liquid helium (4K). The superconducting 
coils of a Tokamak experiment are described: conductor problems, 
calculation of losses in variable fields, cryogenic problems, and 
mechanical structures. 


POWER SUPPLIES AND CIRCUITRY 
REFER ALSO TO CITATION(S) 10089 


12085 (ANL/CTR/TM—41) Computer simulation of a staging 
system for a theta-pinch reactor (RTPR). Crnkovich, P.G. 
(Argonne National Lab., Ill. (USA)). Feb 1976. Contract W-31- 
109-Eng-38. 54p. Dep. NTIS $4.50. 

To reduce excessive energy requirements for the implosion 
heating system of a theta-pinch reactor, two staging methods, the 
brute force and bucking field options, were proposed. A Marshall 
coil and a segmented coil were also considered. Calculations in- 
= in coding these coil designs and staging options into a PL/I 

subprogram are described. A marked savings in the energy 
required for the IH system is realized with the bucking option and 
others. 


12086 (SAND— 76-0596) Exploratory investigation of a shock- 

induced phase transformation in hot-pressed PbS for a 

fast-opening switch. VanDevender, J.P.; Johnson, R.T. Jr. (Sandia 

Labs., Albuquerque, N.Mex. (USA)). Oct 1976. 33p. Dep. NTIS 
00. 


$4, 

The feasibility of using hot-pressed PbS as a fast-opening 
high-current (>10* A/cm?) switch for >10'* watt plasma experi- 
ments has been explored. The switch concept is based on a shock- 
induced phase transition in PbS from a conducting to an insulatin: 
state. The present experimental results show that the Seoul 
PbS material undergoes the phase transition under shock-loading 
as well as under hydrostatic and quasi-hydrostatic pressure. How- 
ever, the resistivity increase under shock-loading is considerably 
lower than that under static pressure loading, | under ao 
rent conditions the material becomes irreversibly conductive. This 
combination of effects makes hot-pressed PbS unsuitable for the 


proposed application. 
12087 (UCID— 17239) Baseball [I-T 


kV, 80 amp, power supply system for 
sources. Waugh, A.F. (California Univ., 


beam project 50 
neutral beam 
Livermore (USA). 
Lawrence Livermore Lab.). 16 Jul 1976. Contract W-7405-ENG- 


48. 41p. Dep. NTIS $4.00. 
This document describes a high power, high voltage 


uired to 


supply system 
used in = Baseball Il 


tage power 
operate —oe neutral beam (NB) 
sources as would 


Multiple Beam Pro- 
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12088 


No. 9, 580-586(Sep 1975). (In German). 
5 ; 2 tabs.; 13 refs. 

discusses three basic solutions for the design of 

high-energy pulsed-power supply equipment. This is followed by a 

brief description of a 167 MVA peak output, 1,450 MWs useful 

pulsed-power source - the most of its kind - sup- 

Siemens to the German Max Institute for Plasma 


fag 
12089 (AD-A—018532) Pulse source of energy for the feed of 
a pinch with limer type setup. Bystrov, M.N.; Krylov, V.A.; 
Larionov, B.A.; Silin, V.P.; Stolov, A.M. (Foreign Technology 
Div., Wright-Patterson AFB, Ohio (USA)). 28 Nov 1975. Transla- 
Reaki Sovet 


tion of Impul'snyye ee ee 
. - — 
(USSR) pL 


TRS 23 1-75). 1Sp. 


ing devices with great power, as well as with the design agreement 
of the collector with the complex of disconnection devices. The in- 


tory, 
Amerikanskii Seminar, USSR, No. 13, 23—27 Sep 1975. (FTD- 
ID(RS)I—2388-75). 2ip. NTIS $3.50. 


REFER ALSO TO CITATION(S) 10498, 10499, 10500, 11509 


12082 (UCID—17283) Plasma 
cell for 
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than 0.1 A/cm*), the process D~ + Cs* yields D + Cs become 
important. lcskuds tir Uelting to puudiin exe channel” 


RADIATION HAZARDS 


12093 a Ng “og: Fusion reactor radioactive waste 
management. Kaser, ; Postma, A.K.; Bradley, DJ. (Atlantic 
Richfield Hanford Me  ilichlend, Wash. (USA)). 26 Aug 1976. 
Contract E(45- 1)-2130. 17p. (CONF-760935—17). Dep. NTIS 


$3.50. 
on the of controlled 


From 2. topical meeti technology 
ington, United States of America 


nuclear fusion; Richland, W: 
(USA) (21 Sep 1976). 

Quantities and compositions of non-tritium radioactive 
waste are estimated for some current conceptual fusion reactor 
designs, and disposal of large amounts of radioactive waste appears 
necessary. Although the initial radioactivity of fusion reactor and 
fission reactor wastes are comparable, the radionuclides in fusion 
reactor wastes are less hazardous and have shorter half-lives. Areas 
requiring further research are discussed. 


12094 (BNWL-SA—5818) Tritium containment in fusion reac- 
tors. Johnson, A.B.; Kabele, TJ. (Battelle Pacific Northwest Labs., 
Richland, Wash. (USA)). Sep 1976. Contract E(45-1)-1830. 12p. 
(CONF-760935—3). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

The existing tritium inventory in the environment is 
discussed. The state-of-the-art in tritium control is reviewed and 
the probable requirements for tritium control in fusion reactors is 
indicated. (MOW) 


(CONF-761101—4) Oxides as barriers to tritium per- 
meation in steam generators and tritium content in CTR coolants. 
Bell, J.T.; Smith, F.J.; Redman, J.D. (Oak Ri National Lab., 
Tenn. (USA)). 1976. Contract W-7405-ENG-26. I15p. Dep. NTIS 


$3.50. 

From 24. conference on remote systems technology; 
Washington, District of Columbia, United States of America 
(USA) (14 Nov 1976). 

The primary release of tritium from a fusion reactor com- 
plex into the environment is via the steam generator system. Triti- 
um in the coolant can permeate through the heat exchanger into 
the steam cycle, and is trapped in the steam as HTO. Subsequent 
recovery of tritium from the steam is impractical. The amount of 
tritium that permeates into the steam cycle will depend on the 
concentration of tritium in the coolant, or more significantly the 
amount of tritium that can be allowed in the coolant will depend 
on the rate of tritium permeation that can be tolerated. 


12096 eae yee a regs aspects of fusion 

power. Easterly, C.E.; Shank, , R.L. (Oak Ridge Na- 

tional Lab., Tenn. (USA)). he 1976. Contract W-7405-ENG-26. 
46p. Dep. NTIS $4.50. 

Fusion reactor technology is presently in conceptual and 

. Concomitant with hardware develop- 


(SAND—76-8053(Vol.1)) Tritium Systems Test Facili- 
Tian Aiomomae, a G.W.,; Battleson, K.W.; Bauer, W. (Sandia 
a mee (USA)). Oct 1976. Contract E(29-1)- 

789. $4p. De Dep. S $4 


Sadie Labesatesies poopuess to build and epenste o Totten 
Systems Test Facility (TSTF) in its newly completed Tritium 
Research Laboratory at Livermore, California (see frontispiece). 
The facility will demonstrate at a scale factor of 1:200 the tritium 
i tal Power Reactor (EPR). This 
torus, system, 

, and tritium store—will 


be simulated correctly in the facility. Tritium systems 

interim devices such as the Ignition Test Reactor (ITR) or The 

Next (TNS) can also be simulated in TSTF at other scale 
active tritium system will be completely enclosed in an 

inert atmosphere glove box which will be connected to the existing 

cy ta ellect, tho OFS wil Socome te scaled caviuamustel onm- 
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12098 (SAND—76-8053(Vol.2)) Tritium Systems Test Facili- 
ty. Volume II. Appendixes. Anderson, G.W.; Battleson, K.W.; 
Bauer, W. (Sandia Labs., Albuquerque, N.Mex. (USA)). Oct 
1976. Contract E(29-1)-789. 120p. Dep. NTIS $5.50. 

This document includes the following appendices: (1) 
vacuum pumping, (2) tritium migration into the power cycle, (3) 
separation of hydrogen isotopes, (4) tritium research laboratory, 
(5) TSTF containment and cleanup, (6) instrumentation and con- 
trol, (7) gas heating in torus, and (8) TSTF fuel loop operating 
procedures. (MOW) 


12099 (UCRL—78586) Tritium control in a mirror-fusion cen- 
tral power station. Galloway, T.R. (California Univ., Livermore 
(USA). Lawrence Livermdte Lab.). 25 Aug 1976. Contract W- 
7405-ENG-48. 13p. (CONF-760935—21). Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

Tritium-containment systems for the blanket and power 
systems of a mirror-fusion reactor are described. These systems are 
designed to reduce emissions to below | Ci/d. The overall concep- 
tual design uses air as the reactor-hall atmosphere. A continuous 
catalytic oxidizer-molecular sieve adsorber cleanup system would 
be used to control a 180-Ci/d leakage from reactor components, 
energy recovery systems, and process piping. Such a system would 
maintain a 40 yCi/m’ tritium level (5 ~Ci/m* HTO) in the hall. 
The blanket considered contains submodules with Li,Be,O,-Be for 
tritium breeding. This canned breeding material is scavenged with 
a lithium-vapor-doped helium gas stream. The container consists of 
molybdenum alloy (TZM) tubes and tube sheets with the breeding 
material packed and sintered in the shell surrounding the tubes. 
Potassium vapor coolant (also lithium-doped) passes through these 
tubes to recover the heat at 950°C. Leakage following an inter- 
mediate TZM exchanger would result in a loss of 0.7 Ci/d into the 
steam through the Haynes-25 alloy boiler (potassium boiling). A 
moving getter bed is used to recover the tritium from the LiT and 
Li,T scavengers in both the helium blanket scavenging flow and 
the potassium vapor coolant. 


12100 Aspects of energy supply with fusion reactors. Buende, 
R.; Daenner, W. (Max-Planck-Inst. Plasmaphys., Garching, Ger- 
many). Brennst.-Waerme-Kraft; 26: No. 11, 467-472(Nov 1974). 
(In German). 

A discussion covers energy cost, specific energy liberated, 
geographical sources of lithium, costs of obtaining the lithium and 
deuterium starting materials, amount and toxicity of radioactive 
materials liberated during normal reactor operation, an estimation 
of hazards possible in an accident, waste disposal, and comparisons 
with nuclear reactor operation. Diagrams, tables, and map. 


POWER CONVERSION SYSTEMS 


12101 (UCRL—50039-76-2) Advanced-fueled fusion reactors 
suitable for direct energy conversion. Second quarterly progress re- 
port: April 1976—June 1976. Blum, A.S. (ed.). (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 15 Sep 1976. Con- 
tract W-7405-ENG-48;EPRI-RP-645-2. | lp. Dep. NTIS $3.50. 

The design of a single-stage, direct energy converter on a 
reactor using advanced fuel involves an optimization over a 
number of geometric variables. A model has been devised for the 
purpose of carrying out this optimization, and a graph of an op- 
timized converter performance at several mean energies and power 
levels is presented. A design for the electrically insulated support- 
ing arm of a multistage direct converter is also included. 


INERTIAL CONFINEMENT SYSTEMS 


REFER ALSO TO CITATION(S) 10707, 10779, 10798, 10805, 
11866, 11875, 11949, 11950, 12064 


12102 (SAND—76-0430) Pulse distortion, energy extraction, 
and ASE in an HF amplifier with angular multiplexing. McGuire, 
E.J. (Sandia Labs., Albuquerque, N.Mex. (USA)). Sep 1976. Con- 
tract E(29-1)-789. 76p. Dep. NTIS $5.00. 

It has been proposed that | ns pulses can be efficiently ex- 
tracted from the e-beam initiated HF laser by angular multiplexing, 
i.e., filling the amplifier with the 1 ns pulses, | ns apart in time, 
each pulse at a slightly different angle; each pulse has an input in- 
tensity of | W/cm? per line and almost fills the amplifier. We have 
treated this in a one dimensional model, neglecting transverse am- 
plified spontaneous emission. We conclude that the scheme is effi- 
cient, and that most of the pulses are amplified but not distorted. 
The first few pulses are distorted by transient effects and the last 
pulse has an enhanced tail. The ratio of peak pulse intensity to for- 
ward ASE at the output is 10*. We then include transverse ASE 
and find a drastically different situation. ASE saturates the inver- 
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sion after a short time depending on pulse intensity (4 ns at I/sub 
o/ = | W/cm’, 7 ns at I/sub o/ = 100 W/cm?). The saturation time 
is only weakly dependent on the transverse reflection coefficient. 
Calculations were done on an amplifier system desi for 10 KJ 
output. At an incident peak pulse intensity of 10* W/cm?-line (.77 
MW/cm? for 77 lines) 2.5 KJ was obtained in amplified pulse ener- 
gy, i.e., only 6 pulses of the 24 pulse train were fully amplified. 
The calculations indicate that double passing the pulse train 
through the amplifier would enhance the energy extracted. 


12103 (UCRL—77078) Determination of the pr of laser fusion 
targets using the a-particle TOF technique. Slivinsky, V.W.; Lent, 
E.; Shay, H.D.; Manes, K.R. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 10 Oct 1975. Contract W-7405-Eng- 
48. 21p. (CONF-751130—40). Dep. NTIS $3.50. 

From APS meeting; St. Petersburg, Florida, USA (10 Nov 
1975). 

A computer code was written to describe the alpha particle 
energy loss. The problem of a symmetric compression of the DT 
gas by an exploding microsphere is analyzed. The code calculates 
the energy spectrum of a Gaussian distribution of alpha particles 
after passing through the compressed gas and the exploded glass. 
The calculations are being used to determine design parameters for 
diagnostic instruments for measuring charged particle energy dis- 
tributions from laser fusion targets. (MOW) 


12104 (UCRL—77943) Plasma experiments with 1.06 yum 
lasers at Lawrence Livermore Laboratory. Alhistrom, H.G.; Hol- 
zrichter, J.F.; Haas, R.A.; Storm, E.K.; Manes, K.R.; Phillion, 
D.W.; Rupert, V.C.; Boyle, M.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 12 Mar 1976. Contract W- 
7405-Eng-48. 6p. (CONF-761012—1). Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

Recent laser fusion experiments at Lawrence Livermore 
Laboratory have provided basic data concerning laser beam 
propagation and absorption in high temperature plasmas, electron 
energy transport processes that transfer the absorbed laser energy 
to the high density ablation region, the general fluid dynamic ex- 
pansion and compression of the heated plasma, and the processes 
responsible for the production of 14 MeV neutrons during implo- 
sion experiments. This paper reports results related to the propaga- 
tion, absorption and scattering of laser light by spherical and 
planar targets. 


12105 (UCRL—77957) Laser fusion and laser plasma interac- 
tion experiments with DT filled glass microshell targets. Storm, 
E.K.; Ahlstrom, H.G.; Manes, K.R.; Brooks, K.M. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 17 Mar 
1976. Contract W-7405-Eng-48. 4p. (CONF-761012—23). 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

This paper discusses a series of laser fusion microimplosions 
and laser plasma interaction experiments performed with the 
Lawrence Livermore Laboratory's two beam 1.06 yu Nd:glass laser 
systems. Energies of 40 J in 80 psec (FWHM) have been focused 
on laser fusion targets producing intensities in excess of 10'* 
W/cm*. The targets were deuterium tritium (DT) filled thin walled 
(0.4 to 0.8 yw) glass microshells of 40 to 100 yu diameter. These 
targets operated in what is commonly called the exploding pusher 
mode. The electron thermal wave propagates supersonically 
through the glass shell surrounding the DT gas which explodes and 
consequently also implodes and compresses and heats the DT gas 
to thermonuclear conditions. Although the final states of microim- 
plosion approaches an adiabatic compression, the process as a 
whole is severely nonisentropic. This is in contrast to the high den- 
sity nearly isentropic implosion target designs of future experi- 
ments. With present laser outputs in the 100 J, 100 psec range, the 
exploding pusher target offers the possibility of doing the low yield 
laser driven thermonuclear implosion experiments. In addition, it 
provides a simple experimental condition to serve as a testbed for 
computer simulation code development, experimental confirmation 
(or not) of theoretical predictions in high power laser plasma in- 
teraction physics and diagnostic equipment development. 


12106 Laser thermonuclear synthesis in the power engineering 
of the future. Basov, N.G.; Rozanov, V.B.; Sobolevskii, N.M. Izv. 
Akad. Nauk SSSR, Energ. Transp.; No. 6, 3-17(1975). (In Rus- 
sian). 

Prospects of development of power engineering relying on a 
new approach to the solution of the energy generation problem, 
namely by means of laser thermonuclear synthesis (LTS) are con- 
sidered. A survey of the present state of theoretical and experi- 
mental research on LTS in the Soviet Union and abroad is given. 
Laser types applicable for LTS, possible schemes of laser ther- 
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monuclear reactors, a convenient--from the energy point of view-- 
LTS cycle, including the use of fissionable materials, are discussed. 
The basic readiness of the LTS to take part in solving ene 
problems is shown. Problems facing the LTS as a new direction in 
power engineering are discussed. 37 refs. 


12107 Calculation of the geometrical intensity on an image sur- 
face. Seppala, L.G. (Itek Corp., Lexington, MA). pp 109-113 of In 
Optical methods in energy conversion. Vol. 61. Lubin, M. (ed.). 
Palos Verdes Estates, CA; Society of Photo-Optical Instrumenta- 
tion Engineers (1975). 

From Seminar on Optical Methods in Energy Conversion; 
Rochester, New York, USA (23 Jun 1975). 

See CONF-750666—. 

Laser fusion experiments involve the focusing of high power 
laser beams onto fuel pellets. The geometrical intensity is of in- 
terest in the cases where the laser is focused to the center of the 
pellet. Analytic expressions and ray trace methods for evaluating 
the geometrical intensity are presented. 


12108 Thin-film detector system for laser-fusion studies. Tan, 
T.H.; Williams, A.H.; McCall, G.H. (Univ of California, Los 
Alamos, NM). Nucl. Instrum. Methods; 131: No. 3, 425-429(28 
Dec 1975). 

A nonmagnetic detector system utilizing time-of-flight 
technique has been developed to detect alpha-particles and 
protons produced from iaser-fusion processes. This detector is also 
capable of detecting high energy ions in the hundred keV region. 
A thin-film plastic scintillator is used to sense the presence of the 
charged particles and an efficient off-axis parabolic reflector is em- 
ployed to collect light into the photo-cathode of a fast photo-mul- 
tiplier tube. With the appropriate amount of filtering this device 
also functions as a very useful X-ray monitor. 7 refs. 


12109 Electron thermal conduction in laser fusion plasmas. 
Moses, G.A. Ann Arbor, MI; Univ. of Michigan (1976). 231p. 
University Microfilms Order No. 76-19,198. 

Thesis Ph. D.). 

A plasma hydrodynamic simulation computer code has been 
developed using a one-dimensional (planar, cylindrical, and spheri- 
cal), one-fluid, and two-temperature (electron and ion) plasma 
model. Thermal conductivity of electrons and ions, electron-ion 
coupling, PdV work, and bremsstrahlung radiation loss are in- 
cluded in the model as well as ideal gas equations of state. Energy 
addition via absorption of laser light is included as a source term 
in the electron temperature equation. 


12110 Production and distribution of fast ions in laser 
Baboneau, D.; Di Bona, G.; Chelle, P.; 
Decroisette, M.; Martineau, J. (Commissariat a_ |’Energie 
Atomique, Centre d’Etudes de Limeil, Villeneuve-Saint George, 
France). Phys. Lett., A; 57: No. 3, 247-249(14 Jun 1976). 

Fast ions theoretical distribution functions deduced from 
ponderomotive force mechanism are computed and compared to 
those obtained in laser plasma experiments. Within the limit of 
validity of the calculations, experiments and theoretical results are 
in good agreement. 


COMPONENT DEVELOPMENT AND TESTING 


REFER ALSO TO CITATION(S) 10430, 10432, 10437, 10484, 
10485, 10487, 10520, 10557 


12111 (CONF-761012—2) Radiation effects in CTR first-wall 
materials. Bloom, E.E.; Narayan, J.; Barmore, W.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 1976. Con- 
tract W-7405-Eng-48. Sp. Dep. NTIS $3.50. 

From 6. international conference on plasma physics and 
controlled nuclear fusion research; Berchtesgaden, German, 
Federal Republic of (F.R. Germany) (6 Oct 1976). 

Some materials problems relating to CTR first walls are 
briefly discussed. Some possible materials testing techniques are 
described. (MOW) 


12112 (CONF-761103—2) C 
helium and hydrogen at 4. for CTR applications. 

Fisher, P.W.; Watson, J.S. (Oak Ridge National Lab., Tenn. 

(USA)). 1976. Contract W-7405-ENG-26. 18p. Dep. NTIS $3.50. 

From ANS winter meeting; Washington, District of Colum- 
bia, United States of America (USA) (15 Nov 1976). 

The Excalibar CVR 1106 vacuum pump which is prototypi- 
cal of the type dig normally proposed for plasma recovery 
systems is described. The pump contains a 320 cm* cryosorption 

1 which is cooled by intimate contact with liquid helium. 

mping speeds were measured for deuterium, helium, and 

hydrogen at maximum rating pressures. The results of the deu- 
terium and hydrogen lies are presented. (MOW) 


vacuum pumping of 
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12113 (UCID— 17223) Lew energy cae) Y from 
spheres pulsed by 14-MeV neutrons. Webster, W.M.; Brown, P.S. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 9 
Aug 1976. Contract W-7405-ENG-48. 53p. Dep. NTIS $4.50. 

The neutron emission spectra from spheres of Be, N, O, C, 
Pb, **U, **U, **Pu, H,O, and CH, pul at the center 14- 
MeV neutrons were measured over the energy range of 10 eV to | 
MeV, using sphere transmission and time-of-flight techniques. The 
neutron source was obtained by the T(d,n)*He reaction with a 
pulsed 400-keV deuteron beam produced by the Livermore ICT 
accelerator. The neutron detector was a thick *Li loaded glass 
scintillator calibrated against a **U fission chamber. 


12114 (UCID— 17295) DT fusion neutron irradiation of LLL 
vanadium tensile specimens, BPNL wire-foil packet, LLL Nb,Sn 
tape, LLL carbon resistor, LLL glass samples, and LLL thermoelec- 
tric sensors. MacLean, S.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 19 Jul 1976. Contract 
W-7405-ENG-48. 10p. Dep. NTIS $3.50. 

The above specimens were irradiated with 14-MeV neutrons 
from the LLL Rotating La Neutron Source. Only the test 
procedure is described. (MOW) 


12115 (UCRL—78053) Rotating target neutron source II: 
progress report. Davis, J.C.; Osher, J.E.; Booth, R.; Logan, C.M. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Sep 1976. Contract W-7405-ENG-48. 13p. (CONF-760935—30). 
Dep. NTIS $3.50. 

From 2. topical meeting on the technology of controlled 
nuclear fusion; Richland, Washington, United States of America 
(USA) (21 Sep 1976). 

The RTNS-II Facility at Livermore was authorized in the 
FY76 ERDA budget. This facility will house two 4 x 10" n/s 
sources of 14-MeV neutrons for materials damage experimenta- 
tion. RTNS-II will be the first of DCTR's dedicated neutron source 
facilities. Initial operation is currently scheduled for March 1978. 
Engineering design of buildings and neutron sources started in 
March 1976 with construction scheduled to begin in August 1976. 
Design of the 150 mA D* accelerators is based upon LLL ex- 
perience with the MATS-III ion source and with the ICT accelera- 
tor of the RTNS-I source. Hardware design for the 50 cm, 5000 
rpm tritium-in-titanium targets was guided by computer modeling 
of the target system now in use on RTNS-I. The final design of 
neutron sources and building layout will be discussed. 


12116 (UCRL—78501) Vacuum engineering for fusion 
research and fusion reactors. Pittenger, L.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 7 Sep 1976. Con- 
tract W-7405-Eng-48. 26p. (CONF-760921—5). Dep. NTIS $4.00. 

From 23. National vacuum symposium; Chicago, Illinois, 
United States of America (USA) (21 Sep 1976). 

The following topics are described: (1) surface pumping by 
cryogenic condensation, (2) operation of large condensing 
cryopumps, (3) pumping for large fusion experiments, and (4) 
vacuum technology for fusion reactors. (MOW) 


12117 Stability of accelerated metal shells. Tahsiri, H. Irvine, 
CA; Univ. of California (1976). 138p. University Microfilms Order 
No. 76-19,637. 

Thesis Ph. D.). 

A systematic treatment has been developed for the 
Rayleigh-Taylor instability of an accelerated liner. It is applicable 
to one-dimensional models either compressible or incompressible. 
With this model several points have been clarified. For an incom- 
pressible liner model, the Rayleigh-Taylor instability will have 
about five e-folding periods and the usual growth rate is indepen- 
dent of the current distribution or current rise time. Adequate sta- 
bility will therefore depend on the magnitude of the initial pertur- 
bations or the precision of the initial liner and the thickness over 
which the shell is accelerated. However, for a compressible model, 
theory predicts that the current rise time is important and the 
Rayleigh-Taylor instability is suppressed if the current rise time is 
less than the shock transit time. 


12118 Radiaticn-damage calculations: primary 
spectra, | t rates, and gas production rates. Gabriel, T.A.; 
Amburgey, J.D.; Greene, N.M. (Oak Ridge National Lab., TN). 
Nucl. Sci. Eng.; 61: No. 1, 21-32(Sep 1976). 

A data base of primary knock-on atom spectra and an anal- 
ysis —— have been created to assist experimentalists in study- 
ing, evaluating, and correlating radiation effects in dif- 


knock-on atom 


ferent neutron environments. Since experimentally obtained typical 


controlled thermonuclear reactor ( ) neutron spectra are not 

ntly available, the data base can be extremely useful in relat- 
ing currently obtainable radiation damage to that anticipated in fu- 
ture fusion devices. However, the usefulness of the data base is not 
restricted to only CTR needs. Most of the elements of interest to 
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the radiation-damage pre cray Eoag all neutron reactions of any 

for these elements have been processed, using availa- 

ble ENDF/B-IV cross-section data, and are included in the data 

base. Calculated data such as primary knock-on atom spectra, dis- 

ment rates, and production rates, obtained with the data 

. for different radiation environments are presented and com- 
pared with previous calculations. 


GENERAL AND MISCELLANEOUS 


12119 (AD-A—017019) Sovrad: a digest of recent Soviet R 
and D articles, Volume 1 Number 8, 1975. Hibben, S.; Boylan, L.; 
Kourilo, J.; Shresta, B.; Ness, M. (Informatics, Inc., Rockville, Md. 
(USA)). Aug 1975. Contract MDA903- 76-C-0099,. 24p. NTIS 


$3.50. 
Contents include: New —_— metals; Iron silicate glasses 
with switching and memory ects, New ceramic glass; New 
polymer models; Infrared radiation detector, Laser-sprayed chal- 
cogenide semiconductor thin films; More on OSA-3-600 undersea 
research vehicle; X-ray method for measuring wave state; Spectral 
radiation absorption by suspensions; Hydroacoustic receiver; Op- 
timal detection of sonar — Seminar on hydroacoustics;, Spec- 

studies on iso tion; Emission from E-beam ir- 
radiated targets; quienes photofilm for infrared; Fiber- 
optic memory; and Soviet review of U.S. military laser develop- 
ment. 


12120 (AD-A—017280) Sovrad: a of recent Soviet r 
and d articles, Volume I, Number 9, 1975. Hibben, S.; Boylan, L.; 
Kourilo, J.; Shresta, B.; Ness, M. (Informatics, Inc., Rockville, Md. 
(USA)). Sep 1975. Contract MDA903-76-C-0099. 13p. NTIS 
$3.50. 

See also Volume 1, No. 8, AD-A107 019. 

Contents include: International conference on artificial in- 
telligence; Radiometry of oil slicks; Thermoplastic film for optical 
storage; Matrix indicator, Imaging characteristics on thermoplastic; 
Discrete optical imaging; Improved glass for optical registry; 
Radioactive thermometer; Imploded fusion plasma; Metallic water; 
Battery with water oxidizer, Magnetic holography, Laser pumped 
by relativistic E-beam; Romania plans ic research in- 
stitute and fleet; Characteristics of dolphin sonar; and Model for 
focusing an acoustic wave. (GRA) 


12121 (AD-A—017867) Sovrad: a digest of recent Soviet r 
and d articles, Volume 1, Number 10, October 1975. Hibben, S.; 

Boylan, L.; Kourilo, J.; Shresta, B.; Ness, M. Moca agen es Many 
Rockville, Md. (USA)). Oct 1975. Contract MDA903-7 3 
16p. NTIS $3.50. 

See also Volume 1, No. 9, AD-AO17 280. 

Contents: Laser effect on ductivity; IR to visible 
conversion; Dynamic holography; Possible nuclear- -to-optical ener- 
gy conversion, Laser memory; Study on TiC-ZrC 
Failure probability of composite material; Thermonuclear reaction 
from coulomb interactions; Magnetoplasma compressor study; 
Uniform plasma cylinder, Review of plasma diagnostics; 
of plasma interferograms; MHD generator used for seismic sound- 
ing; Isotope separation by supersonic flow; Tests of OSA-3-600 un- 
dersea research vehicle continuing, New type of Soviet research 
vessel built by Finland; Cavitation statistics; Hot probe current 
meter; Thermal sensor for turbulent flow; Dol discrimination 
of targets; Evaluation of dolphin echo-ranging; lite radiometry 
< = Computers to design computers; Recent publications. 
( ) 





MANAGEMENT 
REFER ALSO TO CITATION(S) 10107 


12122 (SAND—74-0092) Compilation of Sandia Laboratories 
technical Lundergan, C.D.; Mead, P.L. (eds.). (Sandia 
Labs., goog ge N. “ety (USA)). Nov 1975. Contract E(29- 
1)-789. 446p. Dep. NTI 1.75. 

This report is a putea el of 17 individual documents that 
together summarize the technical capabilities of Sandia Laborato- 
ries. Each document in this compilation contains details about a 
specific area of capability. ee ee SS eae 
ty to research and development problems are provided. Ai 
eighteenth document summarizes the content of the other se 
teen. Each of these documents was issued with a report 
ped (SAND 74-0073A through SAND 74-0091, except -0078). 

R) 
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12123 (UCRL—52000-76-8) Energy and technology review. 
Selden, R.W.; Crawford, R.B.; Cummings, K.L.; Prono, J.K. (eds. ). 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 
Aug 1976. Contract W-7405-ENG-48. 18p. Dep. NTIS $3.50. 

Se eee, ee a versatile tool for 
studying initiation properties of explosives; microcomputers and 
computer networks; and the preferred parts concept, which may 
mean that metric conversion will pay for itself by elimination of 
duplication. Brief items also report on progress in geothermal pro- 
grams, the lithium—water—air battery program, and uncertain 
conclusions in the study of ozone depletion. 6 figures. Separate ab- 
stracts are for the individual articles for inclusion in the 
data base. ( 


12124 (ERDA-tr—155) Organization CEA Group, 
France. Giraud, A. 28 Jan 1976. Translation by 1.A. Leonard of 
CEA (Note AG No. 1). 20p. Dep. NTIS $3.50. 

The organizational structure of the CEA is described. 


MATHEMATICS AND COMPUTERS 


REFER ALSO TO CITATION(S) 9062, 11299, 11808, 11833, 
12123, 12145, 12147 


12125 a Methods of complex variables and 
functional to physical problems. Final report 5 Nov 
1965—31 Aug 1975. Newton, R.G. (Indiana Univ., Bloomington 
(USA)). 28 Oct 1975. 23p. NTIS $3.50. 

in part by Grants DA-ARO(D)-31-124-G1059 
and DA-ARO-D-31- 1394-72-21. 

The purpose of the ARO grants from 1965 to 1975 was to 
support research in the application Be 3 general mathematical 
methods to a rather extensive variety of physical problems. The 
methods were primarily those of complex and functional 
and the physical areas of investigation were those of the theory of 
particle collisions, phase transitions, stationary-phase approxima- 
tions in physical function spaces, and irreversible phenomena. The 
report gives a brief summary of the work done during these ten 
years. (GRA) 


12126 (BDX—613-1417) Mimiature core assembly fabrication 
and test processes. Jordan, H.F. (Bendix Corp., ones Sy, Se 
(USA)). Aug 1976. Contract E(29-1)-613. 33p. Dep. NTIS $4 

mullite aitinneen mas aecaninall ao onme-eaet es 
reliable fabrication of ferrite core assemblies that use small diame- 
ter copper wire. A method was devised for matching magnetic 
characteristics of ferrite cores using a computerized data system. 
15 figures, 2 tables. 


12127 (BNL—21885) File management for experiment control 
parameters within a distributed function computer network. Stub- 
blefield, F.W. (Brookhaven National Lab., Upton, N.Y. (USA)). 
Oct 1976. Contract EY-76-C-02-0016. 1 1p. (CONF-761006—14). 
Dep. NTIS $3.50. 

From Nuclear science, scintillation and semiconductor 
counter symposium; New Orleans, Louisiana, United States of 

America (USA) (20 Oct 1976). 
to design and implement a computer system for 


(ERDA—76-118) Selected examples of ERDA research 
computer 


in the mathematical and sciences. ( Research and 
Development Administration, Washington, DC. (USA)). 1976. 
ee 

This report presents a — selected sample of ERDA 
research in the mathematical and computer sciences to other 


12129 (IS—3951) Survey of semantic modeling techniques. 
Smith, C.L. (Ames Lab., lowa (USA); lowa State Univ. of Science 
and Lag ay Ames (USA)). Jul 1975. Contract W-7405-ENG- 
82. 35p. Dep. $4.00. 
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The analysis of the semantics of programing languages was 
attempted with numerous modeling techniques. By providing a 
brief survey of these techniques together with an analysis of their 
=e for answering semantic issues, this report attempts to 
illuminate the state-of-the-art in this area. The intent is to be illus- 
trative rather than thorough in the coverage of semantic models. A 
bibliography is included for the reader who is interested in pursu- 
ing this area of research in more detail. 


12130 (LA—6479-MS) Report on the application of statistical 
techniques to the of codes. McKay, M.D.; 
Conover, W.J.; Whiteman, D.E. (Los Alamos Scientific Lab., 
N.Mex. (USA)). Aug 1976. Contract W-7405-Eng-36. 15p. Dep. 
NTIS $3.50. 

Two types of sampling plans are presented as alternatives to 
simple random sampling in Monte Carlo studies. These plans are 
shown to be improvements over simple random sampling with 
respect to the variance of a class of estimators which includes the 
sample mean and the sample cumulative distribution function. The 
partial rank correlation coefficient is presented as a measure of 
— Examples and test cases are included. 14 figures, 5 ta- 

les. 


12131 (LTSS—306(Ed.1)) STARLIB: a Fortran library for 
the STAR-100 computer. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 22 Mar 1976. Contract W-7405-ENG- 
48. 64p. Dep. NTIS $4.50. 

STARLIB, a subroutine library for the CDC STAR-100, is 
available at LLL for use in’ executable codes generated with the 
FENIX compiler and the LODSTAR loader. It is also available on 
the CDC 7600 computers at LLL (to users who choose to 
generate a code with the STAR compiler and LODSTAR loader 
on the 7600's, and t rt it to the STAR-100 for execution). 
Users of CDC’s FORTRAN compiler on the STAR-100 can link to 
some of STARLIB’s subroutines. The basic scalar mathematical 
subroutines and Fortran 1/0 routines are supplied by CDC, but 
modified to conform to LLL standards; they retain the linkage 
requirements of the FORTRAN compiler. Routines written at LLL 
include vector mathematical routines, runtime-1/0-assignment rou- 
tines, system-oriented routines, and the standard error procedure. 


12132 (SAND—76-0274) EVAL: a system for evaluating auto- 
matic network analyzer performance. Moyer, R.D. (Sandia Labs., 
Albuquerque, N.Mex. (USA)). Aug 1976. Contract E(29-1)-789. 
55p. Dep. NTIS $4.50. 

Systems generally known as Microwave Automatic 
Analyzers pose a difficult calibration problem because of the enor- 
mous domain (frequency, measureands, and dynamic range) over 
which they operate. EVAL is a system which evaluates such 
analyzers over their operating domain in terms of their per- 
formance when measuring a relatively small number of simple 
standards. The evaluation is done in a fairly rigorous manner by 
fitting the measured results to simple, but realistic, mathematical 
models of the entire system. Once the model ters are 
known, it is quite easy to compute and tabulate the analyzer’s 
limits of error. 


12133 (SAND—76-0323) Runge—Kutta—Fehliberg methods: 
scaled stability regions. Watts, H.A. (Sandia Labs., Albuquerque, 
yy (USA)). Jul 1975. Contract E(29-1)-789. 37p. Dep. NTIS 
$4.00. 


Plots of scaled regions of absolute stability are presented for 
the Runge—Kutta—Fehlberg methods of orders one through eight, 
as well as for some other familiar formulas. The stability properties 
of these methods are then compared on the basis of the sizes of 
these regions. 15 figures, 3 tables. 


12134 (SAND—76-0560) Solving Sturm— Liouville eigenvalue 
problems. Bailey, P.B.; Gordon, M.K.; Shampine, L.F. (Sandia 
Labs., Albuquerque, N.Mex. (USA)). Oct 1976. Contract E(29-1)- 
789. 39p. Dep. NTIS $4.00. 
A code SLEIGN is presented to compute the yee 
and eigenfunctions of the Sturm—Liouville problem (d/dx) [p(x) 
(dpsi(x)/dx)] + (q(x) + lambdar(x)] psi(x) = 0 on (a,b), A,psi(a) 
+ A,p(a)psi’(a) = 0, and B,psi(b) + B,p(b)psi’(b) = 0. Infinite in- 
tervals and singularities of the coefficient functions at endpoints 
are handled automatically. An estimate of the true error in the 
eigenvalue is obtained with each eigenvalue. This report provides a 
neral description of the algorithm, its implementation, and per- 
formance. It describes and exemplifies the use of the subrou- 
tine SLEIGN. | table. 


12135 (SAND—76-5962) Status report on interactive com- 
puter graphics at Sandia Laboratories, Albuquerque, New Mexico. 
Urish, G. (Sandia Labs., Albuquerque, N.Mex. (USA)). 15 Sep 
1976. Contract E(29-1)-789. 21p. Dep. NTIS $3.50. 
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At SLA, the main objective of computer assistance is 
toward achieving an integrated Computer-Aided E Design, Definition 
and Manufacturing System (CADDAMS). This report is a general 
update on the use of computer graphics, which is but one of the 
main areas of CADDAMS. It is felt that it is essential for design 
engineering to be interfaced with the system. Thus, the system 
emphasizes the man/machine interface, which is principally ex- 
pressed through highly human factored interactive graphics 
systems. Several design systems and applications are briefly 
described. 5 figures. (RWR) 


12136 (SAND—76-8038) Approximation technique for func- 
tions of several variables. Humphrey, R.E. (Sandia Labs., Al- 
buquerque, N.Mex. (USA)). Aug 1976. 23p. Dep. NTIS $3.50. 

A numerical technique is described for constructing a func- 
tion of several variables which best approximates a set of empirical 
data. The technique preserves the local characteristics of the data 
and provides a means for interpolation and extrapolation of the 
data which does not require the data points to be located over an 
orderly structured grid of values. A digital computer program 
which performs the required numerical computations is included. 2 
tables. 


12137 (SLAC— 193) Numerical methods for nonlinearly con- 
strained nm. Wright, M.A.H. (Stanford Linear Accelera- 
tor Center, Calif. (USA)). Mar 1976. Contract E(04-3)-0515. 
262p. Dep. NTIS $9.00. 

A detailed description of a new feasible-point algorithm for 
nonlinearly constrained optimization is presented. The new method 
is based on the properties of the trajectory of minima obtained by 
varying the barrier parameter of the logarithmic barrier function. 
The algorithm is closely related to a nonfeasible-point method 
based on the trajectory of the quadratic penalty function, and this 
method is also described in detail. The search direction in the 
trajectory algorithms is determined by solving a quadratic pro- 
gramming sub-problem whose objective function is based on an ap- 
proximation to the gian function. This sub-problem is well- 

whatever the value of the penalty or barrier parameter, un- 
like the determination of the search direction for penalty and bar- 
rier function methods. The step taken along the search direction is 
obtained by considering an appropriate reduction in the respective 
penalty or barrier function. For the quadratic penalty function, this 
step can be efficiently determined by a regular safeguarded linear 
search; for a barrier function, however, it is crucial to use specially 
designed linear searches. A description is included of penalty and 
barrier function methods, and of some other methods which, like 
the trajectory algorithms, are based on the Lagrangian function. A 
comprehensive set of programs has been developed, and a selec- 
tion of typical numerical results is presented. A primary concern 
was with practical algorithms, and the need to consider methods 
that will converge even from a poor initial estimate of the solution. 
23 figures. 


12138 (UCID—17198) Partially annotated bibliography for 
computer protection and related topics. Huskamp, J.C. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 20 Jul 1976. 
Contract W-7405-Eng-48. 70p. Dep. NTIS $4.50. 

References for the commonly cited technical papers in the 

area of computer protection are given. Great care is taken to ex- 
clude papers with no technical content or merit. For the purposes 
of this bibli y, computer protection is broadly defined to en- 
compass all facets of the protection problem. The papers cover, 
but are not limited to, the topics of protection features in operat- 
ing systems (e.g., MULTICS and HYDRA), hardware implementa- 
tions of protection facilities (e.g., Honeywell 6180, System 250, 
BCC 5000, B6500), data base protection controls, confinement 
and protection models. Since computer protection is related to 
many other areas in computer science and electrical engineering, a 
bibliography of related areas is included after the protection 
bibliography. These sections also include articles of general in- 
terest in the named areas which are not necessarily related to pro- 
tection. 
12139 (UCID— 17220) LIL8/V2: a list interpretive language 
for the MCS-8 microcomputer. Bourret, S.C. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 2 Aug 1976. Con- 
tract W-7405-ENG-48. 21p. Dep. NTIS $3.50. 

A list interpretive language desi for microcomputer- 
based programmable control systems is ribed. The purpose of 
this project was to create an easily understood method for scien- 
tific personnel (with minimal programming background) to pro- 

an MCS-8 microcomputer-controlled chemistry system, via 
teletype. The intent is for the language to compete in simplicity of 
understanding with a rotating cam programmer. Also needed was 
an interrupt capability, a special instruction set, and the ability to 
read and punch paper tapes of the user's programs. In effect, this 
program simulates a different computer architecture resulting in an 
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entirely new instruction set, 1/0, and interrupt capability. At 
present there are twenty-one instructions, the special interrupt op- 
tion, and the ability to process sublists. New users’ instructions are 
very easily added. 


12140 (UCID—30141) Minimum computer documentation for 
new users of the LLL computer facility. Thompson, D.W. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 1 
Aug 1976. Contract W-7405-eng-48. 10p. Dep. NTIS $3.50. 

A minimum computer documentation package to enable a 
new user to use the Octopus system would include Utility Routine 
reports, LTSS chapters, UCID’s, and Octopus Communiques that 
touch on such matters as language, batch processing, generally 
useful utility routines, the Octopus network, text editing, error 

s S, computer-related educational materials, and the STAR- 
100. These documents are available as hard copy, on microfiche, 
or on line. 


12141 (UCRL—50025-76-2, pp 15-17) New bus structure 
makes interchangeable minicomputer interfaces possible. | Jun 
1976. 


In Electronics Engineering Department quarterly report No. 
2, 1976. 

The Electronics Engineering Department has designed an 
interface bus structure for the Digital Equipment Corporation 
(DEC) PDP-8 family of positive-logic minicomputers. With this 
new bus structure, an interface designed for one PDP-8 minicom- 
puter system can be used directly with any other PDP-8 system 
that has the bus. All you do is plug it in. 


12142 (UCRL-Trans—11126) Multipoint method with spheri- 
cal and cylindrical symmetry. Albrecht, J. Translated from Z. 
— Math. Mech.; 42: No. 9, 397-402(1962). 9p. Dep. NTIS 

For the differential expressions DELTA u and DELTA 
u—u,, finite expressions are derived for problems with spherical 
and cylindrical symmetry in the multipoint method introduced by 
L. Collatz. [The numerical treatment of differential equations, 3rd 
ed., Berlin/Goettinger/Heidelberg, 1960.] 4 tables. 


12143 (ORNL-tr—4192) Implementation of the program 

RSYST, version 1.2 on the IBM/370-168. Brestrich, 1.A.; 
Ruehle, R. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer Ker- 
nenergetik). Jul 1975. Translation by E.G. Silver of IKE—4-46. 
56p. Dep. NTIS $4.50. 

The differences between the CDC and IBM versions of the 
program system RSYST are discussed first. The LOAD library is 
described, and examples of RSYST runs are presented. The load- 
ing of one or several test modules and variation in the size of the 
working memory are considered. The processes of defining a tem- 
porary sublibrary in the core memory and of defining the data set 
parameters and opening of the permanent data sets are explained. 
Copying of data blocks in the case of error interrupts is set forth. 
Methods for control of the printed output are described. Compres- 
sion of permanent data sets and interpolation of a new control 
word are explained. A table of the temporary tapes to be defined 
for the individual modules (DD) is given. A description of the 
input needed for program RSYCAL and examples of RSYST runs 
7 — IBM 370/168 OS—Juelich version are included. 3 tables. 
( ) 


12144 (LA—6140-tr) Lectures on divergent series. Borel, E. 
Dec 1975. Translation by C.L. Critchfield and A. Vakar from a 
French paper. 129p. Dep. NTIS $5.50. 

After a general historic review of the development of diver- 
gent series, discussing works of Cauchy, Stieltjes and Poincare 
(among others), the problem of summing a Taylor series of zero 
radius of curvature is given precise meaning. Some ideas of Borel 
are considered and the theory of quasi-analytic functions of a real 
variable is mentioned. In addition, some new cts of the 
summing of divergent Taylor expansions are detailed. (SDF) 


INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 10056, 10107, 10349, 11200 


12145 (CONF-761011—1) Computerized language translation 
at ORNL. Jordan, S.R.; Brown, A.F.R.; Hutton, F.C. (Union Car- 
bide ay Oak Ridge, Tenn. (USA). Nuclear Div.). 1976. Con- 
tract W-7405-eng-26. 22p. Dep. NTIS $3.50. 

From Annual meeting of the American Society for Informa- 
tion Science; San Francisco, California, United States of America 
(USA) (5 Oct 1976). 

Since 1964, as an adjunct to its automated technical infor- 
mation processing services to ERDA and other federal agencies, a 
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generalized language translation system has been used at Oak 
Ridge National Laboratory to translate Russian scientific text to 
English. The translation system, first implemented at Georgetown 
University around 1960, has been rewritten and improved through 
the years as computer models changed. Although the translations 
lack high literary quality, the system by means of its context-sensi- 
tive dictionary nevertheless provides inexpensive, fast, and highly 
useful translations of scientific literature. The method used is a lin- 
guistically-oriented programing language called SLC, with which a 
language-specific dictionary can be written for use by the transla- 
tion system. The dictionary entry for any word can be augmented 
by procedures which permit its meaning to be modified by its con- 
text; more general linguistic procedures operate on the sentence as 
a whole. In an evaluation of user reaction, over ninety percent of 
the respondents rated the machine translation (MT) service 
"good" or ‘’acceptable’’ on translations of their subject specialty. 
Development, implementation, and documentation of the system 
are continuing, as requests for service increase and new applica- 
tions of the MT system are attempted. 4 figures. 


12146 (DP—929(Rev.2)(Suppl.4)) Publications, 1972—1975. 
Hilborn, H.S. (comp.). (Du Pont de Nemours (E.I.) and Co., 
Aiken, S.C. (USA). Savannah River Lab.). Jun 1976. Contract 
E(07-2)-1. 219p. Dep. NTIS $7.75. 

A compilation of documents that communicate the results 
of scientific and technical work done at Savannah River is 
presented. The compilation includes those documents that have 
been published (research and development reports, journal arti- 
cles, book chapters, etc.), documents that have been announced in 
Nuclear Science Abstracts, and papers that have been presented at 
technical meetings but have not yet been published or announced 
in NSA. Where applicable, the meeting at which the paper was 
presented is given. The information was compiled by machine 
methods to produce bibliographic, subject, and author listings. This 
report updates the information included in DP-929, Rev. 2, Publi- 
cations, 1951 through 1971 and supersedes Supplements 1, 2, and 
3 to that report. (RWR) 


12147 (UCRL—78372(Rev.2)) Acquisition, storage, retrieval, 
display, and utilization of com data in the LLL data bank 
of physical and chemical properties. Hampel, V.E.; Henry, E.A.; 
Kuhn, R.W.; Lyles, L. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 1 Jul 1976. Contract W-7405-Eng-48. 
36p. (CONF-760643—7). Dep. NTIS $4.00. 

From 5. CODATA conference; Boulder, Colorado, United 
States of America (USA) (28 Jun 1976). 

The demand for evaluated numerical data in the physical 
sciences and engineering, accentuated by the programmatic objec- 
tives of the U.S. ERDA, is being met in part at LLL by the data 
management research project, which is devoted to the creation of 
scientific data bases, design and implementation of scientific data 
management systems, and computer communication and network- 
ing. The evolution of this program and the LLL computer systems 
on which it is based are described. 14 figures. (RWR) 


12148 Proposed medium energy data library (MEDL). Arthur, 
E.D.; Barrett, R.J. (Los Alamos Scientific Lab., NM). AIP (Am. 
Inst. Phys.) Conf. Proc.; No. 33, 342-343( 1976). 

From International topical conference on meson-nuclear 
physics; Pittsburgh, Pennsylvania, United States of America (USA) 
(24 May 1976). 

See CONF-760561—. 

The formation of a computerized compilation and biblio- 
graphic effort which would serve the data needs of the medium- 
energy community is discussed. It is shown that there will be a 
need in the near future for this type of effort for which no pro- 
gram exists. The important phases of the program and the types of 
data to be covered are briefly described. 


CIVILIAN DEFENSE 


12149 (AD-A—018342) The nuclear fire threat to urban 
areas. Final report Aug 1973—Apr 1975. Wiersma, S.J.; Martin, 
S.B. (Stanford Research Inst., Menlo Park, Calif. (USA)). Apr 
1975. Contract DAHC20-70-C-0219. 90p. NTIS $5.00. 
The nuclear fire threat to urban areas was evaluated in a 
five-year structural fire dynamics program. The program (1) ex- 
rimentally determined the dynamic characteristics of full-scale 
uilding fires, and (2) used the findings of the structural fire 
behavior experiments along with existing knowledge of structural 
blast behavior to predict the combined blast-fire response of an 
urban area to a nuclear attack. In the experimental program, 
wood-frame buildings were burned to determine the dynamic 
behavior of one type of structure. Parameters which were varied 
included wind velocity, fuel contents in the rooms, degree of simu- 
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lated blast damage to the —— number of buildings burning at 
one time, initial fire size, and ceiling material in the rooms. ~ Aang 
surements included burning rates, fire spread rates, toxic gas con- 
centrations, air temperatures, and induced inflow winds. To predict 
the combined blast-fire response of an urban area to a nuclear at- 
tack, two land-use areas, residential and built-up commercial, and 
two ranges of overpressure, 2 to 5 psi and 5 to 15 psi, were con- 
sidered. The predictions are summarized in a table. A striking 
result of the study is the uniform coverage of debris, leaving very 
few debris-free areas except in built-up commercial land-use area 
at the Z-5 psi overpressure range. (GRA) 
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In the corporate index, report literature is indexed using the name 
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Acurex Corp., Mountain View, Calif. (USA). Aerotherm Div. 

Catalytic oxidation of fuels for NOX control from area sources. 
Final task report Oct 1974—Apr 1975, 2:10665 
(PB—252195) 

Aerojet-General Nucleonics, San Ramon, Calif. (USA) 

Design concepts for flash steam systems for use with medium 

temperature geothermal water, 2:9594 (ANCR—1210) 
Systems Div., Wright-Patterson AFB, Ohio (USA) 

Thermal buckling of uniform rectangular plates. Final technical 

report, Sep 1974—June 1975, 2:9875 (AD-A—023472) 
Aerospace Corp., El Segundo, Calif. (USA) 

A quasi-linear kinetic equation for cosmic rays in the 
interplanetary medium. Interim report, 2:11410 (AD- 
A—023849) 

Auroral electron spectra in the atmosphere. Interim report, 
2:11484 (AD-A—023450) 

- ~e Corp., El Segundo, Calif. (USA). Energy and Resources 
iv. 


Power plant economic model program description and user's 
guide, 2:9613 (PB—243625) 

Corp., El Segundo, Calif. (USA). Materials Sciences Lab. 

Crystalline structure of pyrocarbon film deposited on pyrolytic 
boron nitride. Interim technical report, 2:10550 (AD- 
A—019437) 

Forward and backward photoemission yields from metals at 
various x-ray angles of incidence. Interim report, 2:10422 
(AD-A—019135) 

Aerospace Corp., El Segundo, Calif. (USA). Space Physics Lab. 

Radial diffusion on inner-zone protons: observations and 
variational analysis. Interim ms Rages (AD-A—017200) 

Aerospace Research Labs., Wright AFB, Ohio (USA) 

Research on nonlinear and in optical materials. Final 

report | Jul 1974—30 Jun 1975, 2:10572 (AD-A—022047) 
Air Force Avionics Lab., Wright-Patterson AFB, Ohio (USA) 

Experimental investigation of CO and CO, laser action by 
organic molecule oxidation. Final report, Jun 1971—Aug 
1973, 2:10719 (AD—915320) 

“a Cambridge Research Labs., L.G. Hanscom Field, Mass. 

( 

An invariant imbedding, orders-of-scattering approach to 
particle transport in a slab. Physical sciences research papers, 
2:11803 (AD-A—024155) 


Geomagnetic cut-offs at 1.7 and 2.6 GV: transmission functions 
and isotopic analysis of cosmic ray nuclei. Interim report, 
2:11408 (AD-A—018092) 

Geophysical methods in terrestrial material property 
determinations. Air Force surveys in geophysics, 2:10701 
(AD-A—018334) 

Geophysics and space data bulletin. Volume XI, number 4, 
fourth quarter 1974. Special reports, 2:11497 (AD- 
A—022358) 

Low frequency wave-reflection properties of the equatorial 
ionosphere. Environmental research papers, 2:11490 (AD- 
A—025111) 

Radar refraction computations using digital vertical-incidence 
ionograms. Interim report, 2:11479 (AD-A—020353) 

Results obtained during the campaign for integrated observations 
of solar flares (CINOF). Special reports, 2:11426 (AD- 
A—018336) 

Specification of the thickness of the topside of the ionosphere. 
Environmental research papers, 2:11477 (AD-A—019707) 

The calculation of riometer absorption and an approximation 
connection between riometer absorption and solar proton 
fluxes during nighttime PCA events. Environmental research 
papers, 2:11476 (AD-A—019656) 

Transient capacitance measurement of deep defect levels in 
GaAs and Si. Physical sciences research papers, 2:10573 (AD- 
A—022652) 

Air Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA) 

Kinetic equation for high density, high temperature plasmas, 
2:11925 

Air Force Inst. of Tech., Wright-Patterson AFB, Ohio (USA). 

School of Engineering 

A model for fluorine recombination at a metal surfacec, 2:10755 
(AD-A—021269) 

A simple description of an ascending nuclear fireball and a 
fortran solution. Master's thesis, 2:10982 (AD-A—017180) 

Analysis of the output noise induced by acousto-optic cavity 
dumping of a Nd:YAG laser. Master's thesis, 2:10722 (AD- 
A—017184) 

Continuing studies in the design of a monoreagent chemical 
laser system employing nitrosyl cyanide, 2:10765 (AD- 
A—023362) 

Depth resolved cathodoluminescence of cadmium implanted 
gallium arsenide. Master's thesis, 2:10567 (AD-A—019950) 

Detecting impurity levels in GaAs using electroreflectance. 
Master's thesis, 2:10548 (AD-A—017181) 

Single-scatter model for thermal radiation. Master's thesis, 
2:10983 (AD-A—017220) 

Theoretical investigations of a tunable collinear acousto-optic 
filter. Master's thesis, 2:10735 (AD-A—018333) 

Use of a thermoluminescent dosimetry system in measuring dose 
to patients undergoing xeromammography, 2:11334 (AD- 
A—021270) 

Air Force Materials Lab., Wright-Patterson AFB, Ohio (USA) 

Crack propagation characteristics in three deep hardenable 
titanium alloys. Final technical report Aug 1974—May 1975, 
2:10392 (AD-A—020283) 

Hardening characteristics of Ti-6Al-2Sn-4Zr-6Mo alloy. Final 
report Jun 1970—Feb 1976, 2:10396 (AD-A—025307) 





AIR FORCE MATERIALS LAB., WRIGHT-PATTERSON 


Influence of iron and silicon content on the tensile properties of 
7x75 and Zr-modified 7x75 aluminum plate. Report for Jun 
1974—Jun 1975, 2:10385 (AD-A—018059) 

Mechanical properties of structural grades of beryllium at high 
strain rates. Interim report Jan 1974—May 1975, 2:10390 
(AD-A—020076) 

Notched bend behavior of beryllium over a wide range of strain 
rates. Interim technical report Sep 1973—Mar 1975, 2:10393 
(AD-A—021116) 

Air Force Rocket Propulsion Lab., Edwards AFB, Calif. (USA) 

An assessment of the NASA band model formulation for 
calculating the radiance and transmission of hot and cool 
gases. Report for | Jul—30 Dec 1975, 2:10601 (AD- 
A—023138) 

Air Force Weapons Lab., Kirtland AFB, N.Mex. (USA) 

A theoretical study of the permanent and transient effects of 
ionizing radiation on the electrical performance of metal oxide 
semiconductor on sapphire inverters. Final report, 2:10959 
(AD-A—024752) 

Convex curved crystal spectograph for pulsed plasma sources. 
Final report, 2:11911 (AD-A—022813) 

Radial and axial neutron flux profiling of small heterogeneous 
reactor cores by redistribution of fuel. Final report, 2:9858 
(AD-A—023141) 

X-ray conversion efficiency of a CO, laser produced 
polyethylene plasma. Final report, 2:11945 (AD-A—019651) 

Air Weather Service, Scott AFB, Ill. (USA) 

A solar optical observer's guide. Technical report, 2:11430 (AD- 
A—018989) 

Aix-Marseiile-1 Univ., 13 - Marseille (France) 

Model for determining stresses in the structure of a fast reactor 
fuel assembly, 2:9785 (FRNC-TH—601 ) 

Alabama Univ., Huntsville (USA) 

Relativistic astrophysics. Final report, 1974—1975, 2:11830 
(N—75-26949/8ST) 

Alabama Univ., Huntsville (USA). Dept. of Physics 

Low-loss window materials for chemical lasers. Final technical 
report 9 Jan 1974—9 Nov 1975, 2:10749 (AD-A—019774) 

Alaska Univ., College (USA). Inst. of Marine Science 

Effects of road construction on nearby lakes on Alaska’s north 
slope. Annual progress report, May 1, 1975—January 31, 
1976, 2:11188 (RLO—2229-T9-1) 

Trace metal associations in sub-artic fjord environments. 
Progress report April 1974—March 1975, 2:11187 
(RLO—2229-T 1-30) 

Allied Chemical Corp., Idaho Falls, Idaho (USA). Idaho Chemical 

Programs - Operations Office 

Corrosion evaluation of stainless steels in ICPP high level 
radioactive waste service, 2:9293 (ICP—1072) 

American Univ., Cairo (Egypt) 

Redox conditions of formation of Libyan Desert Glass, 2:10518 

(CONF-760929—2) 
Ames Lab., Iowa (USA) 

Effect of a hydrogen environment on the creep properties of 
polycrystalline vanadium metals, 2:10399 (IS-T—722) 

Interdiffusion in the Er,O,-HfO, system, 2:10507 (IS-T—727) 

Survey of semantic modeling techniques, 2:12129 (IS—3951) 

Szilard—Chalmers and thermal annealing processes in d- 
tris(ethylenediamine )cobalt (III) nitrate, 2:10653 (IS-T—725) 

— Oil Co., Naperville, Ill. (USA). Research and Development 


Demonstration of reduced hydrocarbon emissions from gasoline 
loading terminals. Final report, Jun 1973—Sep 1974, 2:11094 
(PB—243363/9ST) 

Analysis and Computer Systems, Inc., Burlington, Mass. (USA) 

Development of numerical techniques and computer systems for 
climatological, ionospheric and microwave physics 
applications. Final report | Mar 1974—31 Dec 1975, 2:11407 
(AD-A—022975) 

AN SSSR, Moscow. Fizicheskij Inst. 

Current heating of plasma in the L-2 stellarator, 2:11867 
(CONF-761012—29) 

AN SSSR, Novosibirsk. Inst. Yadernoj Fiziki 

Open trap with ambipolar mirrors, 2:11868 (CONF- 
761012—26) 

Question of secondary negative-ion emission, 2:11510 (UCRL- 
Trans— 11173) 
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plied Management Sciences, Inc., Silver Spring, Md. (USA) 

A study of the effects of rising energy prices on the low and 
moderate income elderly. Final summary report, 2:10119 
(PB—244200) 

Arcon Corp., Wakefield, Mass. (USA) 

lonospheric analysis and ionospheric modeling. Interim report, 

2:11478 (AD-A—020272) 
Argonne National Lab., Ill. (USA) 

Acoustically induced vibration of circular cylindrical rods, 
2:9779 (ANL-CT—76-44) 

Analysis of thermal fluctuations in the Westinghouse Canada 
Water Loop to determine flow transit delay times using a 
transfer function cross-correlation technique, 2:9876 (ANL- 
CT—76-39) 

Charged current v and anti v interactions in hydrogen and 
deuterium, 2:11548 (ANL-HEP-CP—76-42) 

Computer simulation of a staging system for a theta-pinch 
reactor (RTPR), 2:12085 (ANL/CTR/TM—41) 

CRBR outlet plenum thermal behavior during transient 
conditions, 2:9780 (ANL-CT—76-49) 

Dynamic inelastic response of thick shells using endochronic 
theory and the method of nearcharacteristics, 2:9778 (ANL- 
CT—76-43) 

Dynamics of two coaxial cylindrical shells containing viscous 
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tris(ethylenediamine )cobalt (III) nitrate, 2:10653 (IS-T—725) 

Iowa State Univ. of Science and Technology, Ames (USA). Rare- 

Earth Information Center 

Commercial rare earth metals and alloys covered by the unified 
numbering system (UNS), 2:10349 (IS-RIC—8) 

Iowa Univ., lowa City (USA). Dept. of Mechanics and Hydraulics 

Winter-regime thermal response of heated streams, 2:11195 
(PB—249890) 

IRT Corp., San Diego, Calif. (USA) 

Graded-z flash-bremsstrahlung depth dose spectrometer. Final 

report, 2:10915 (AD-A—023764) 


J 


Jackson Lab., Bar Harbor, Maine (USA) 

Improved mutagen-testing systems in mice. Progress report, | 
June 1975—31 May 1976, 2:11347 (COO—3267-11) 

Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai 

Research Establishment 

Integrity assessment for JPDR pressure vessel, 2:9695 
(JPNRSR—7) 

Reaction of Zircaloy cladding with steam under simulated loss- 
of-coolant accident conditions, 2:10035 (JPNRSR—23) 

Jet Propulsion Lab., Pasadena, Calif. (USA) 

Lean mixture engines testing and evaluation program. Volume I: 
Executive Summary. Final report, May-Dec 1974, 2:10278 
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High-pressure tritium, 2:10707 (LA-UR—76-1274) 

Reactor safety and technology. Quarterly progress report, 
January 1—March 31, 1976, 2:10009 (LAPR-NUREG—6317) 
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laboratory plasmas, 2:12016 

Maryland Univ., College Park (USA). Dept. of Physics and 

Astronomy 

Inelastic neutron scattering from the lattice excitations in 
vitreous materials. Final report, 15 Sep 1972—14 Sep 1975, 
2:10503 (AD-A—020459) 

Partial wave expansions for arbitrary spin and the role of non- 
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Particulate removal from gas streams at high temperature/high 
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Comparison of theoretical and experimental photoeffect data 0.1 
keV to 1.5 MeV. Technical note, 2:11529 (PB—251269) 

National Bureau of Standards, Washington, D “. (USA) 

Energy conservation in industry: a challenge, 2:10155 (CONF- 
7509130—1) 

Ion angular distributions in electron stimulated desorption: 
oxygen and CO on W(111). Technical report, 2:10424 (AD- 
A—020524) 

Psychological deterrents to nuclear theft: a preliminary literature 
review and bibliography. Final report, 2:9322 (PB—252021) 

Thermodynamics of chemical laser and high temperature 
species. Final report | Jul 1974—30 Jun 1975, 2:10420 (AD- 
A—017626) 

National Bureau of Standards, Washington, D.C. (USA). Diffusion 
in Metals Data Center 

Effect of vacuum on the diffusion mobility of Ni in Mo, 2:10442 
(TT—74-53086) 

Electron microscopic study of the surface diffusion of barium on 
the faces of a large tungsten single crystal, 2:10443 
(PB—250830) 

National Center for Atmospheric Research, Boulder, Colo. (USA) 

An observational investigation of the solar oblateness, 2:11447 
(PB—247519) 

National Geophysical and Solar-Terrestrial Data Center, Boulder, 

Colo. (USA) 

Solar—geophsica data number 377. Part Il. (comprehensive 
reports). Data for July 1975—Jun 1975 and miscallanea. 
Explanation of data reports issued as number 366 
(supplement) February 1975, 2:11446 (PB—247137-377- 
2/SL) 

Solar—geophysical data number 376. Part I (prompt reports). 
Data for November 1975—October 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:11443 (PB—247137-376-1/SL) 

Solar—geophysical data number 377. Part I. (prompt reports). 
Data for December 1975—November 1975. Explanation of 
data reports issued as number 366 (supplement) February 
1975, 2:11445 (PB—247137-377-1/SL) 

Solar—geophysical data number 376. Part Il (comprehensive 
reports). Data for June 1975—May 1975 and miscellanea. 
Explanation of data report issued as number 366 (supplement) 
February 1975, 2:11444 (PB—247137-376-2/SL) 

National Lead Co. of Ohio, Cincinnati (USA) 

Analytical procedures for depleted UF, and uranium alloys in 

penetrator programs, 2:10585 (NLCO—1136) 


Propagation and detection of turbulence generated MHD waves 
in the lower solar atmosphere. Technical memo, 2:1 1439 
(COM—75-11092/4ST) 

National Oceanic and Atmospheric Administration, Oak Ridge, 

Tenn. (USA). Aimospheric Turbulence and Diffusion Lab. 

1975 annual report, 2:11059 (ATDL—76/14) 
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National Oceanic and sneete Administration, Silver Spring, 

Md. (USA). Air Resources Lab. 

Solar energy data workshop. Report and recommendations of 
the workshop held at Silver Spring. Maryland, November 
29—30, 1973, 2:9457 (NSF-RA-N—74-062) 

Planning Association, Washington, D.C. (USA) 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume I, 2:10114 (PB—243474) 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume II. Part A, 2:10115 (PB—243475) 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume II. Part B, 2:10116 (PB—243476) 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume III, 2:10117 (PB—243477) 

National Research Council of Canada, Ottawa, Ontario 

Calibration of a Deutz F8L413 diesel and development of an on- 
board bhp indicator, 2:10280 (N—75-26376/4ST) 

National Science Foundation, Washington, D.C. (USA) 

Inventory of energy research and development information 
resources in the United States. Data file, 2:10108 
(PB—244204) 

National Technical Information Service, Springfield, Va. (USA) 

Acrylic resins. Part II. Methacrylate polymers, 1975 (citations 
from Engineering Index). Report for 1975, 2:10648 
(NTIS/PS—76/0150) 

Acrylic resins. Part Il. Methacrylate polymers (citations from 
NTIS data base). Report for 1964—Mar 1976, 2:10647 
(NTIS/PS—76/0149) 

Air pollution tracer studies in the lower atmosphere (a 
bibliography with abstracts). Report for 1964—Feb 1976, 
2:11088 (NTIS/PS—76/0144) 

Automobile air pollution. Part Ill. Control equipment (citations 
from the NTIS data base). Report for 1970—Feb 1976, 
2:11089 (NTIS/PS—76/0185) 

Automobile air pollution. Part Ill. Control equipment. Catalytic 
converters (citations from Engineering Index). Report for 
1970—Feb 1976, 2:11090 (NTIS/PS—76/0186) 

Biological effects of laser radiation (a bibliography with 
abstracts). Report for 1964-Dec 1975, 2:11380 
(NTIS/PS—75/893) 

Boron reinforced composites (a bibliography with abstracts). 
Report for 1972-May 1976, 2:10529 (NTIS/PS—76/0420) 

Cathodic protection (citations from the NTIS data base). Report 
for 1964—Mar 1976, 2:9878 (NTIS/PS—76/0340) 

Cobalt—rare earth permanent magnets (a bibliography with 
abstracts). Report for 1964-Jan 1976, 2:10350 
(NTIS/PS—76/028 1) 

Cosmic rays (a bibliography with abstracts). Report for 
1973—Apr 1976, 2:11413 (NTIS/PS—76/0328) 

Cosmology (a bibliography with abstracts). Report for 
1964—Feb 1976, 2:11462 (NTIS/PS—76/0126) 

Ecosystem models (a bibliography with abstracts). Report for 
1964-Nov 1975, 2:11192 (NTIS/PS—75/846) 

Fluidized bed combustion (citations from Engineering Index ). 
Report for 1970—Mar 1976, 2:8979 (NTIS/PS—76/0162) 

Fluidized bed combustion (citations from NTIS data base). 
Report for 1964—Mar 1976, 2:8978 (NTIS/PS—76/0161) 

Gallium arsenide epitaxial growth (a bibliography with 
abstracts). Report for 1964-Oct 1975, 2:10577 
(NTIS/PS—76/0102) 

Integrated circuit reliability (a bibliography with abstracts). 
Report for 1964-Mar 1976, 2:10963 (NTIS/PS—76/0368) 

Laser spectroscopy. Volume |. 1970—1974 (a bibliography with 
abstracts). Report for 1970—1974, 2:10787 
(NTIS/PS—76/0100) 

Laser spectroscopy. Volume 2. 1975—1976 (a bibliography with 
abstracts). Report for 1975-Feb 1976, 2:10788 
(NTIS/PS—76/0101) 

Magnesium oxide ceramics and refractories (citations from NTIS 
data base). Report for 1964-Jan 1976, 2:10491 
(NTIS/PS—76/0213) 

Metal drawing (a bibliography with abstracts). Report for 1964- 
Mar 1976, 2:10365 (NTIS/PS—76/0355) 


NAVAL ELECTRONICS LAB. CENTER, SAN DIEGO, 


Nuclear materials safeguards. Volume I. 1964—1974 (a title 
bibliography). Report for 1964—1974, 2:9320 
(NTIS/PS—76/0200) 

Nuclear materials safeguards. Volume II. 1975—March 1976 (a 
bibliography with abstracts). Report for 1975—Mar 1976, 
2:9321 (NTIS/PS—76/0201 ) 

Petroleum exploration, production, and recovery methods (a 
bibliography with abstracts). Report for 1964—Mar 1976, 
2:9048 (NTIS/PS—76/0210) 

Quantum electrodynamics (a bibliography with abstracts). 
Report for 1964—Feb 1976, 2:11585 (NTIS/PS—76/0132) 
Quasars, pulsars and black holes (a bibliography with abstracts). 
Report for 1964—Feb 1976, 2:11423 (NTIS/PS—76/0134) 

Radiation damage of laser materials (a bibliography with 
abstracts). Report for 1964-Apr 1976, 2:10789 
(NTIS/PS—76/0383) 

Radiodiagnostic agents and techniques. Volume |. 1964—1973 
(a bibliography with abstracts). Report for 1964-1973, 
2:11302 (NTIS/PS—76/0291 ) 

Radiodiagnostic agents and techniques. Volume 2. 1974-March 
1976 (a bibliography with abstracts). Report for 1974-Mar 
1976, 2:11303 (NTIS/PS—76/0292) 

Radioimmunoassay studies (a bibliography with abstracts). 
Report for 1964—Feb 1976, 2:11300 (NTIS/PS—76/0125) 

Radiotherapeutic agents and techniques (a bibliography with 
abstracts). Report for 1964-Mar 1976, 2:11301 
(NTIS/PS—76/0290) 

Relativity theory (a bibliography with abstracts). Report for 
1970—1976, 2:11831 (NTIS/PS—76/0135) 

Seismic detection. Part II. Nuclear events. Volume 1. 
1970—1972 (a bibliography with abstracts). Report for Jun 
1970—1972, 2:11015 (NTIS/PS—76/0207) 

Seismic detection. Part II. Nuclear events. Volume II. 
1973—1974 (a bibliography with abstracts). Report for 
1973—74, 2:11016 (NTIS/PS—76/0208) 

Seismic detection. Part II. Nuclear events. Volume Ill. 1975 (a 
bibliography with abstracts). Report for 1975—Feb 1976, 
2:11017 (NTIS/PS—76/0209 ) 

Solar eclipses (a bibliography with abstracts). Report for 
1964—Mar 1976, 2:11442 (NTIS/PS—76/0131) 

Superalloys (citations from the NTIS data base). Report for 
1964—Nov 1975, 2:10436 (NTIS/PS—76/0109) 

Superfluidity (a bibliography with abstracts). Report for 
1964—Feb 1976, 2:11541 (NTIS/PS—76/0199) 

Thermal pollution. Part 2. Biological effects. Volume |. 
1964—1973 (a bibliography with abstracts). Report for 
1964—1973, 2:11366 (NTIS/PS—76/0128) 

Thermal pollution. Part 2. Biological effects. Volume 2. 
1974—Mar 1976 (a bibliography with abstracts). Report for 
1974—Mar 1976, 2:11367 (NTIS/PS—76/0129) 

Thermal pollution. Part 1. Control techniques and general 
studies (a bibliography with abstracts). Report for 1964—Mar 
1976, 2:9632 (NTIS/PS—76/01 27) 

Thermal pollution. Part 3. Hydrology and hydrodynamics (a 
bibliography with abstracts). Report for 1964—Mar 1976, 
2:9633 (NTIS/PS—76/0130) 

Tracked air cushion vehicles and magnetic levitation (a 
bibliography with abstracts.). Report for 1964-Jan 1976, 
2:10288 (NTIS/PS—76/0094 ) 

Transistor amplifiers (a bibliography with abstracts). Report for 
1964—Feb 1976, 2:10969 (NTIS/PS—76/0233) 

Waste heat utilization (citations from the NTIS data base). 
Report for 1964—Mar 1976, 2:9627 (NTIS/PS—76/0276) 

Waste heat utilization. Volume I. 1970—1974 (citations from 
the Engineering Index data base). Report for 1970—1974, 
2: 10246 (NTIS/PS—76/0277) 

N Issledovatel'skij Inst. Atomnykh Reaktorov, Melekess 
(USSR) 
Experimental regeneration of irradiated uranium fuel from the 

BOR-60 reactor by the fluoride method, 2:9221 (ERDA- 
tr—202) 

Study of the behavior of high activity waste produced during the 
regeneration of fast reactor fuel elements by the gaseous 
fluoride method, 2:9302 (ERDA-tr—204) 

Naval Aerospace Medical Inst., Pensacola, Fla. (USA) 

The continuing medical surveillance of personnel exposed to 
extremely low frequency (elf) electromagnetic fields. Report 
for 1971-1975, 2:11337 (AD-A—024668) 
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Naval Electronics Lab. Center, San Diego, Calif. (USA) 

Integrated optics components: fabrication and testing. 
Semiannual report | Oct 74-31 Mar 75, 2:10727 (AD- 
A—017598) 

Naval Nuclear Power Unit, Fort Belvoir, Va. (USA) 

Operating report for radioisotopic thermoelectric generators of 
the U.S. Navy. Volume 9. Number 1. Report for | Oct 
1974—31 Dec 1975, 2:9345 (AD-A—024531) 

Naval Postgraduate School, Monterey, Calif. (USA) 

Investigation of gravitational effects on a variable conductance 
heat pipe utilizing liquid crystal thermography, 2:10837 (AD- 
A—021865) 

Investigation of the natural line shape of the giant dipole 
resonance, 2:11513 (AD-A—021831) 

Naval Radiological Defense Lab., San Francisco, Calif. (USA) 

Assessment, delineation, and control of radiation hazards, 
2:10984 (AD-A—017469) 

Current status of countermeasures against radiological 
contamination resulting from an atomic detonation. Part II, 
2:10985 (AD-A—017470) 

Naval Research Lab., Washington, D.C. (USA) 

A 1975 least-squares adjustment of values of the fundamental 
constants. Interim report, 2:11827 (AD-A—021191) 

ARPA/NRL x-ray laser program: semiannual technical report to 
Defense Advanced Research Projects Agency. Interim 
semiannual technical report 1 Jul—31 Dec 1975, 2:10762 
(AD-A—023055) 

Early-time striation structuring in ionized barium clouds due to 
the presence of BaO flow. Memorandum report, 2:11487 
(AD-A—024049) 

Electron impact excitation rate coefficients for ions of solar 
interest. Memorandum report, 2:11523 (AD-A—019653) 

Excitation of lower hybrid waves in a plasma by electron beams. 
Interim report, 2:11994 (AD-A—018233) 

Extension of the energy deposition code E-DEP-1 to higher 
energies. Final report, 2:11802 (AD-A—020923) 

Formation of fast electron tails in Type II solar bursts. 
Memorandum report, 2:11436 (AD-A—023063) 

FORTRAN program to plot phase shifts of the three-dimensional 
square well. Final report, 2:11829 (AD-A—019116) 

Interaction of cylindrically-symmetric relativistic electron beams 
with planar targets and plasmas: theory and applications. 
Interim report, 2:11913 (AD-A—020930) 

Investigation of the stimulation of ulf waves, 2:11472 (AD- 
A—018245) 

Linear models of mesospheric structure and circulation. Part 2. 
Development and application of heating functions. 
Memorandum report, 2:11046 (AD-A—021754) 

Low-temperature deuterium fluoride vibrational energy transfer 
kinetics. Final report Jul 1973—Jun 1974, 2:10759 (AD- 
A—022567) 

Nonlinear equatorial spread F. Memorandum report, 2:11489 
(AD-A—024440) 

Numerical modeling of aurora. Volume I of the calendar year 
1974 annual report to the Defense Nuclear Agency. HAES 
report No. 16. Memorandum report, 2:11470 (AD- 
A—017729) 

Observations of ELF signal and noise variability on northern 
latitude paths. Interim report, 2:11471 (AD-A—018086) 

Post stabilization ionization level predictions, volume iii of the 
calendar year 1974 annual report to the defense nuclear 
agency. Interim report, 2:11496 (AD-A—017491) 

Tokamak plasma heating with intense pulsed ion beams, 2:11839 
(CONF-760637—2) ; 

Transient radiation tests on the Intel 2102 1024-bit random 
access memory. Test and evaluation report, 2:10955 (AD- 
A—020826) 

Naval Surface Weapons Center, Silver Spring, Md. (USA) 

Cluster calculations of the effects of local bonding on the 
electronic properties of B, octahedra, 2:10536 (AD- 
A—017371) 

Determination of '*'I in grass. Final report, 2:10583 (AD- 
A—021230) 

Electronic properties of boron octahedral cluster. Interim report, 
2:10515 (AD-A—019023) 

Naval Weapons Center, China Lake, Calif. (USA) 

Evaluation of some thionine redox systems as potential 

regenerative photogalvanic batteries, 2:9463 (AD-A—021424) 
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Nebraska Univ., Lincoln (USA) 
Radiation resistance of asporogenous bacteria in frozen beef. 
Final report, Sep 1974—Feb 1975, 2:11333 (AD-A—024363) 
Nevada Univ., Reno (USA). Center for Water Resources Research 
Water table and related maps for Nevada Test Site and Central 
Nevada Test Area, 2:11178 (NVO—1253-9) 
New Hampshire Univ., Durham (USA). Dept. of Physics 
Evaluation of a prediction technique for low energy solar 
particle events. Final report 2 Oct 1972—30 Jun 1975, 
2:11427 (AD-A—018739) 
New York Univ., N.Y. (USA). Medical Center 
Design, construction, and application of XRF systems for 
analysis of trace elements in clinical, biological, and 
environmental samples. Progress report, August 1, 1975—June 
30, 1976, 2:11212 (COO—3040-5) 
New Zealand Energy Research and Development Committee, 
Auckland 


Hydro energy and irrigation: Rakaia River concept study. 
Summary. Report No. 7, 2:10126 (NP—21133) 

Methanol from natural gas for engine fuel. Report No. 5, 2:9383 
(NP—21121) 

Overseas research on the production of oil from coal. Report 
No. 4, 2:8959 (NP—21120) 

Norges Teknisk-Naturvitenskapelige Forskningsraad, K jeller. 

NORSAR 

Norwegian seismic array (NORSAR) phase 3. Semiannual 
technical report, | Jul—31 Dec 1975, 2:11007 (AD- 
A—023905) 

Time and amplitude fluctuations of teleseismic p-signals at 
NORSAR in view of wave scattering theory, 2:11024 (AD- 
A—017188) 

North Carolina State Univ., Raleigh (USA). Dept. of Mechanical 
and Aerospace Engineering 

Theory of high-subsonic-flow CO electric discharge lasers. Final 
technical report Feb 1974—Jul 1975, 2:10790 (PB—246057) 

North Carolina State Univ., Raleigh (USA). Dept. of Nuclear 

Engineering 

Diffusion of gases in solids: rare gas diffusion in solids; tritium 
diffusion in fission and fusion reactor metals. Final report, 
2:10437 (ORO—3508-10) 

Tritium diffusion in nonmetallic solids of interest for fusion 
reactors. Annual progress report, August |, 1975—August I, 
1976, 2:10520 (ORO—4721-2) 

North Carolina Univ., Chapel Hill (USA) 

Effects of ionizing radiation upon natural populations and 

ecosystems. Final report, 2:11175 (ORO—3299-140) 
Northeastern Univ., Boston, Mass. (USA) 

Development of a LASDEC system model. Final report | Nov 
1973—31 Jul 1974, 2:10729 (AD-A—017646) 

Northern Great Plains Resources Program, Denver, Colo. (USA) 

Northern Great Plains resources program: possible development 
of water from Madison group and associated rock in Powder 
River Basin, Montana—Wyoming, 2:8928 (PB—243405) 

Regional topography, physiography, and geology of the Northern 
Great Plains. Open file report, 2:9031 (PB—243982/6ST) 

Northrop Research and Technology Center, Hawthorne, Calif. 

(USA) 

Damage coefficients in low resistivity silicon. Final report, Jul 
1973—Nov 1974, 2:9467 (N—75-24857) 

Northwestern Univ., Evanston, Ill. (USA) 

High energy physics. I. Technical progress report, 2:11544 
(COO—2289-6) 

Notre Dame Univ., Ind. (USA). Dept. of Civil Engineering 

Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical progress report, June 1, 
1976—August 31, 1976, 2:11166 (COO—2727-4) 

Nuclear Regulatory C , Washington, D.C. (USA) 

Environmental survey of the reprocessing and waste 
management portions of the LWR fuel cycle: a task force 
report, 2:9313 (NUREG—0116) 

Investigation and evaluation of cracking in austenitic stainless 
steel piping of boiling water reactor plants. Technical report, 
2:9692 (PB—246645) 

Licensed operating reactors. Operating units status report, 
2:9823 (NUREG—0020-7) 

Nuclear power plants. Construction status report, data as of May 
31, 1976, 2:9824 (NUREG—0030-6) 
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Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Nuclear Material Safety and Safeguards 

Final generic environmental statement on the use of recycle 
plutonium in mixed oxide fuel in light water cooled reactors. 
Executive summary, 2:9843 (NUREG—0002-ES) 

Final generic environmental statement on the use of recycle 
plutonium in mixed oxide fuel in light water cooled reactors. 
Volume 1, 2:9844 (NUREG—0002(Vol.1)) 

Final generic environmental statement on the use of recycle 
plutonium in mixed oxide fuel in light water cooled reactors. 
Volume 3, 2:9846 (NUREG—0002( Vol.3)) 

Final generic environmental statement on the use of recycle 
plutonium in mixed oxide fuel in light water cooled reactors. 
Volume 4, 2:9847 (NUREG—0002(Vol.4)) 

Final generic environmental statement on the use of recycle 
plutonium in mixed oxide fuel in light water cooled reactors. 
Volume 5. Public comments and Nuclear Regulatory 
Commission responses, 2:9848 (NUREG—0002( Vol.5)) 

Final generic environmental statement on the use of recycle 
plutonium in mixed oxide fuel in light water cooled reactors. 
Volume 2, 2:9845 (NUREG—0002( Vol.2)) 

Nuclear Regulatory Commission, Washington, D.C. (USA). Office of 

Standards Development 

Acceptable programs for respiratory protection, 2:11352 
(REG/G—8.15(10.76)) 

Bases for plugging degraded PWR steam generator tubes, 2:9826 
(REG/G—1.121(8-76)) 

Quality assurance requirements for installation, inspection, and 
testing of mechanical equipment and systems, 2:9825 
(REG/G—1.116(6-76)) 

Terrestrial environmental studies for nuclear power stations, 
2:11208 (REG/G—4.11(7.76)) 

Nuklear-Ingenieur Service G.m.b.H., Hanau (Germany, F.R.) 

Technical and economic state as well as the prospects of nuclear 
power within the power industry of the FRG. The fuel element 
industry, 2:9914 (DEU—73-6(Ed.1975)) 


Oo 


Oak Ridge Associated Universities, Inc., Tenn. (USA). Manpower 
Development Div. 


Nuclear engineering enrollments and degrees, 1975. 
Enrollments, Fall 1975; degrees granted, July 1965—June 
1975, 2:9856 (ERDA—76-102) 

Radiation protection enrollments and degrees, 1975. 
Enrollments, Fall 1975; degrees granted, July 1965—June 
1975, 2:11385 (ERDA—76-101) 

Oak Ridge Gaseous Diffusion Plant, Tenn. (USA) 

Cost estimate functions and their development for a subjective 
probability assessment of uranium resources, 2:9168 
(UCCND/CSD/INF—7) 

Oak Ridge National Lab., Tenn. (USA) 

Chemical process engineering in the transuranium processing 
plant, 2:10659 (CONF-761101—10) 

Coal Technology Program, annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL—5208) 

Coal Technology Program progress report, August 1976, 2:8897 
(ORNL/TM—S5654) 

Computer program to calculate composite conductor losses in 
pulsed poloidal coil systems, 2:12073 (CONF-760829—6) 

Concept of a flow potential and the stress-strain relations of 
reactor system metals, 2:10408 (ORNL/TM—S5571) 

Cryogenic instrumentation needs in the controlled 
thermonuclear research program, 2:12079 
(ORNL/TM—S5596) 

Cryosorption vacuum pumping of deuterium, helium and 
hydrogen at 4.2°K for CTR applications, 2:12112 (CONF- 
761103—2) 

Current pulse characteristics and gamma-noise frequency 
spectrum measurements for a neutron fission counter, 2:10907 
(CONF-761006—4) 

Development and applications of spatial data resources in energy 
related assessment and planning, 2:11200 (CONF-761017—1) 


OAK RIDGE Y-12 PLANT, TENN. (USA) 


Ecological stability: ‘an ecosystem perspective. Classical and 
current thoughts: review of selected literature, 2:11162 
(ORNL/TM—S517) 

Effect of a high heat flux on the corrosion of 2 1/4 Cr, 2:10470 
(ORNL/TM—S551) 

Experimental simulation of pulsed field losses in tokamak 
toroidal field coils, 2:12072 (CONF-760829—S) 

Health physics aspects of fusion power, 2:12096 
(ORNL/TM—5461) 

Heat transfer measurements in a forced convection loop with 
two molten-fluoride salts: Lir —BeF,—ThF,—UF, and eutectic 
NaBF,—NaF, 2:9794 (ORNL/TM—5335) 

Heavy-section steel technology program. Quarterly progress 
report for January—March 1976, 2:10405 
(ORNL/NUREG/TM—28) 

Heavy-Section Steel Technology Program quarterly progress 
report for April—June 1976, 2:10406 
(ORNL/NUREG/TM—49) 

High-pressure, flux-conserving tokamak equilibria, 2:12078 
(ORNL/TM—SS5S5S5) 

Influence of ground cover on the dry deposition rate of gaseous 
materials, 2:11106 (UCCND/CSD—19) 

Knudsen cell—mass spectrometer studies of cesium—urania 
interactions, 2:10656 (ORNL/NUREG/TM—24) 

LMFBR safety and core systems programs progress report, 
October—December 1975, 2:10015 (ORNL/TM—S5431) 

Magnetic fusion energy materials technology program, annual 
progress report for period ending June 30, 1976, 2:10484 
(ORNL—S189) 

Measurement of the neutron total cross section of fluorine from 
5 eV to 20 MeV, 2:11814 (ORNL/TM—S612) 

Mechanical properties test data for structural materials. 
Quarterly progress report for period ending July 31, 1976, 
2:10404 (ORNL—5200) 

Mechanical property characterization in support of elevated- 
temperature reactor design, 2:10409 (ORNL/TM—5594) 

Metals and Ceramics Division materials science annual progress 
report for period ending June 30, 1976, 2:10343 
(ORNL—S5182) 

Monthly highlights for Office of Nuclear Regulatory Research 
Programs at Oak Ridge National Laboratory, 2:10012 
(ORNL/NUREG/TM—48) 

Monthly highlights for Office of Nuclear Regulatory Research 
programs at Oak Ridge National Laboratory, 2:10014 
(ORNL/NUREG/TM—60) 

Monthly highlights for Office of Nuclear Regulatory Research 
Programs at Oak Ridge National Laboratory, August 1976, 
2:10013 (ORNL/NUREG/TM—S56) 

Multiaxial low-cycle fatigue of type 304 stainless steel, 2:10410 
(ORNL/TM—5609) 

Nuclear chemistry of returned lunar samples: nuclide analysis by 
gamma-ray spectrometry. Annual report to the Johnson Space 
Center, National Aeronautics and Space Administration, for 
the period ending May 31, 1975 (final report), 2:10589 
(N—75-28990) 

ORPUS |: a pulsed superconducting solenoid, 2:12074 (CONF- 
760829—8) 

Oxides as barriers to tritium permeation in steam generators and 
tritium content in CTR coolants, 2:12095 (CONF-761101—4) 

Redox conditions of formation of Libyan Desert Glass, 2:10518 
(CONF-760929—2) 

Review of radiation energy spectra unfolding. Proceedings of a 
seminar-workshop, Oak Ridge, Tennessee, April 12—13, 
1976, 2:10918 (ORNL/RSIC—40) 

Sodium boiling tests in a 19-rod bundle with a central blockage: 
record of experimental data for fuel failure mockup bundle 
3B, 2:9795 (ORNL/TM—S458 ) 

Subcriticality calculations in support of the reactivity 
surveillance procedures experiments for the FTR Engineering 
Mockup Facility, 2:9968 (ORNL—5061 ) 

Tokamak plasma magnetics, 2:12075 (CONF-761012—18) 

Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending December 31, 1975, 
2:10660 (ORNL—5146) 

Use of computers in nuclear medicine, 2:11298 (CONF- 
761006—3) 
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Oak Ridge Y-12 Plant, Tenn. (USA) 

Investigation of LMFBR prototype 7A heaters and the 
metallurgy of the platinum-8 weight percent tungsten alloy, 
2:9802 (Y—2053) 

National Waste Terminal Storage Program, 2:9297 
(Y/OWI/TM—1) 

Ultrasonic measurement of elastic constants at temperatures 
from 20 to 1100°C, 2:9742 (Y—2047) 

X-ray and nuclear radiation facilities: personnel safety features, 
2:10844 (Y—1754(Rev.1)) 
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The subject index is based on the use of subject descriptors 
selected from a controlled thesaurus of terms. Subject descriptors 
and qualifiers (subheadings) are selected and presented in the fol- 
lowing format 
SUBJECT DESCRIPTOR;QUALIFIER 
Title, (supplementary information), citation number, 
(report number) 

The title may be supplemented with additional words, or a 
phrase, if it appears additional information would be helpful. In 
cases for which the title contains little or no information related to 
the subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases 
the title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are 
generally the names of specific materials, things, or processes. To 
the extent possible, a qualifier is selected to describe the properties 
of, or processses applied to, the subject term. 

Index entries are selected to indicate the important ideas 
and concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is 
selected. '’See references’’ are included to guide users from 
synonymous terms or phrases to the descriptor selected as a sub- 
ject heading for the concept. (e.g. Pipeline Quality Gas see HIGH 
BTU GAS). '’See also references’’ are used to indicate where to 
find references to subject concepts that are narrower, broader, or 
related to a particular subject heading. To complete an exhaustive 
search of a given subject, all such headings should be reviewed. 
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Cytogenetic study of A-bomb survivors and their children in 
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New methods of bead preparation for x-ray fluorescence and 
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ACCELERATOR FACILITIES 
Status of the Nevis synchrocyclotron facility and experimental 
program, 2:10870 
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See also DESY 
DUBNA SYNCHROCYCLOTRON 
HARVARD SYNCHROCYCLOTRON 
LAMPF LINAC 
LINEAR ACCELERATORS 
ORNL ISOCHRONOUS CYCLOTRON 
SYNCHROCYCLOTRONS 
ACCELERATORS/BEAM MONITORING 
Current monitor for the measurement of a pulsed ion beam, 
2:10889 (ANL-Trans-1075 ) 
ACCELERATORS/DESIGN 
High-current accelerator for microsecond electron bundles, 
2:10873 (ERDA-tr-187) 
ACCELERATORS/DOSIMETRY 
Accelerator beam dosimetry, 2:10879 
Challenge of high energy radiation dosimetry and protection, 
2:10878 
ACCELERATORS/ELECTRIC GENERATORS 
Development of a shock-excited unipolar generator to supply a 
high-current electron accelerator, 2:10890 (ERDA-tr-190) 


ACCELERATORS/ELECTROMAGNETS 
Corrective element for high resolution magnetic optics, 2:10891 
ACCELERATORS/PERSONNEL DOSIMETRY 
Personnel dosimetry at accelerator laboratories, 2:10880 
ACCELERATORS/PLANNING 
Present and future of high energy accelerators, 2:10882 
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high-current electron accelerator, 2:10890 (ERDA-tr-190) 
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See STAR ACCRETION 
ACES 
See QUARKS 
ACETATES/RADIOLYSIS 
Nuclear magnetic resonance in pulse radiolysis. Chemically 
induced dynamic nuclear polarization (Electron beams), 
2:10649 
ACETYLCHOLINE/BIOASSAY 
Facets of the structures of acetylcholine receptors from 
Electrophorus and Torpedo, 2:11287 
Number of acetylcholine molecules in a quantum and the 
interaction between quanta at the subsynaptic membrane of 
the skeletal neuromuscular synapse, 2:11223 
ACETYLCHOLINE/BIOCHEMICAL REACTION KINETICS 
Biochemical properties and regulation of acetylcholine receptors 
in normal and denervated muscle, 2:11227 
Interaction between cobra a-neurotoxin and the acetylcholine 
receptor, 2:11226 
Persistence of junctional acetylcholine receptors following 
denervation ('**I-a-bungarotoxin, tracer techniques), 2:11228 
Turnover of acetylcholine receptors in skeletal muscle, 2:11288 
ACETYLCHOLINE/BIOCHEMISTRY 
Control of ACh sensitivity in rat muscle fibers, 2:11289 
Enrichment of nerve-muscle synapses in spinal cord-muscle 
cultures and identification of relative peaks of ACh sensitivity 
at sites of transmitter release, 2:11229 
Number of acetylcholine molecules in a quantum and the 
interaction between quanta at the subsynaptic membrane of 
the skeletal neuromuscular synapse, 2:11223 
ACETYLCHOLINE/BIOLOGICAL EFFECTS 
Analysis of cooperativity of drug-receptor interaction by 
quantitative iontophoresis at frog motor end plates 
(Carbachol, succinylcholine, decamethonium), 2:11286 
Molecular basis for ee ager conductance increases 
induced by acetylcholine, 2:11285 
ACETYLCHOLINE/BIOSYNTHESIS 
Biochemical studies on the development of primary sympathetic 
neurons in cell culture, 2:11230 
Physiological and morphological studies on developing 
sympathetic neurons in dissociated cell culture (Rats, gamma 
radiation), 2:11265 
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ACETYLCHOLINE/CHEMICAL PREPARATION 
Characterization of Torpedo californica acetylcholine receptor: 
its subunit composition and ligand-binding properties, 2:11224 
ACETYLCHOLINE/CHEMICAL PROPERTIES 
Characterization of Torpedo californica acetylcholine receptor: 
its subunit composition and ligand-binding properties, 2:11224 
ACETYLCHOLINE/METABOL 
Control of ACh sensitivity in rat muscle fibers, 2:11289 
Turnover of acetylcholine receptors in skeletal muscle, 2:11288 
ACETYLCHOLINE/PHYSIOLOGY 
Physiological properties of nerve-muscle junctions developing in 
vivo (Notopthalmus viridescens), 2:11292 
ACETYLCHOLINE/SENSITIVITY 
Physiological properties of nerve-muscle junctions developing in 
vivo (Notopthalmus viridescens), 2:11292 
Synaptic organization and acetylcholine sensitivity of multiply 
ae autonomic ganglion cells (Necturus maculosus), 
:11290 
ACETYLENE/COMBUSTION 
Apparatus and process for mechanical power production by 
acetylene combustion (Patent), 2:10277 
ACID MINE DRAINAGE/CONTROL 
Study of the effectiveness of backfilling in controlling mine 
drainage, 2:11180 
ACID MINE DRAINAGE/WASTE PROCESSING 
Biological and chemical catalysis of ferrous iron in acid mine 
drainage, 2:8986 
ACIDITY 
See PH VALUE 
ACOUSTIC MONITORING 
Review of the ANL "'in-pile’’ and ‘‘out-of-pile’’ acoustic 
experiments (LMFBR), 2:9776 (ANL-CT-76-34) 
ACPR REACTOR/REACTOR EXPERIMENTAL FACILITIES 
Capabilities of the Annular Core Pulse Reactor for reactor 
safety experiments, 2:9972 (SAND-76-9057) 
ACRYLIC POLYMERS 
See POLYACRYLATES 
ACTINIDE COMPOUNDS/CRYSTAL STRUCTURE 
Valence and ionic size of aqueous actinide ions, 2:10654 (DP- 
MS-76-58) 
ACTINIDE COMPOUNDS/VALENCE 
Valence and ionic size of aqueous actinide ions, 2:10654 (DP- 
MS-76-58) 
ACTINIDES/SEPARATION PROCESSES 
Projected benefits of actinide partitioning, 2:9259 (BNL-21455) 
ACTINIDES/TRANSMUTATION 
Feasibility studies of actinide recycle in LMFBRs as a waste 
management alternative, 2:9954 (CONF-760622-48) 
ACTIVATED CARBON/SYNTHESIS 
Researches on the conversion of agricultural wastes to energy at 
the University of the Philippines, 2:9362 
ACTIVATION DETECTORS 
See also THRESHOLD DETECTORS 
ACTIVATION DETECTORS/SPECTRA UNFOLDING 
Application of semi-empirical modeling and non-linear 
regression to unfolding fast neutron spectra from integral 
reaction rate data, 2:9969 (ORNL/RSIC-40) 
Intercomparison of unfolding procedures (programs and 
libraries), 2:10937 (ORNL/RSIC-40) 
Reliability and bounds of unfolded spectral parameters, 2:10931 
(ORNL/RSIC-40) 
Smoothness-constrained linear least-squares unfolding of neutron 
spectra, 2:10935 (ORNL/RSIC-40) 
Solution weighting for the SAND-II Monte Carlo code, 2:10933 
(ORNL/RSIC-40) 
Unfolding of neutron spectra from Godiva type critical 
assemblies, 2:9970 (ORNL/RSIC-40) : 
Unfolding code '"DANTE”’ and its applications, 2:10926 
(ORNL/RSIC-40) 
Unfolding of neutron spectra perturbed by resonance absorbers, 
2:10932 (ORNL/RSIC-40) 
ACTIVATION ENERGY/TEMPERATURE DEPENDENCE 
Temperature dependence of the Arrhenius activation energy: 
high-temperature limit. Technical report, 2:10602 (AD-A- 
024338) 
ACTIVATION HEAT 
See ACTIVATION ENERGY 
ADENOCARCINOMAS 
See CARCINOMAS 
ADENOSINE/UPTAKE 
Incorporation of adenosine into ATP: formation of 
compartmentalized ATP, 2:11234 
ADENOSINE MONOPHOSPHATE 
See AMP 
ADENOSINE TRIPHOSPHATE 
See ATP 
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ADVANCED GAS COOLED GRAPHITE REACTOR 
See AGR TYPE REACTORS 
ADVANCED THERMAL REACTOR FUGEN 
See JATR REACTOR 
AERIAL MONITORING 
Soil moisture survey experiment at Phoenix, Arizona, 2:11164 
(PB-251122) 
AERIAL MONITORING/FEASIBILITY STUDIES 
Use of airborne sensor systems for environmental monitoring, 
2:11055 
AEROSOLS 
See also RADIOACTIVE AEROSOLS 
Assessment of open sources (Aerosol pollution from material 
transportation, crushing, grinding, screening, blasting, unpaved 
roads, and agricultural activities), 2:11057 
AEROSOLS/AIR SAMPLERS 
Particulate sampling at high temperature and high pressure, 
2:11132 
AEROSOLS/CHEMICAL REACTION KINETICS 
Ozone and particulate formation in photochemical reactions. 
Final report, 2:11103 (PB-251587) 
AEROSOLS/CONTROL 
Energy production and the electric utility industry, 2:11078 
(CONF-741187-) 
AEROSOLS/DEPOSITION 
Particle deposition and diffusivities along smooth surfaces, 
2:11056 
AEROSOLS/DIFFUSION 
Particle deposition and diffusivities along smooth surfaces, 
2:11056 
Urban diffusion problems, 2:11065 (ATDL-76/14) 
AEROSOLS/DISTRIBUTION FUNCTIONS 
Thermodynamics of aerosol OT distribution between water and 
carbon tetrachloride, 2:10631 (ORNL-tr-4207) 
AEROSOLS/ELECTRIC CHARGES 
Calculations of unipolar aerosol charging, 2:11050 (BNL-21599) 
AEROSOLS/FLOCCULATION 
General Chemistry Division quarterly report, April-June 1976, 
2:10579 (UCID-15644-76-2) 
AEROSOLS/HEALTH HAZARDS 
Health effects of sulfates and sulfur dioxide: their relationship to 
ambient air quality criteria, 2:11376 
AEROSOLS/MONITORING 
Measurement and collaborative testing for implementation of air 
quality, 2:11115 
AEROSOLS/PHOTOCHEMISTRY 
Study of aerosol formation in photochemical air pollution. 
Annual report, 2:11095 (PB-246060) 
AEROSOLS/POLLUTION CONTROL EQUIPMENT 
Development of equipment to meet emission control compliance 
schedules in the utility industry, 2:11160 
AEROSOLS/REMOVAL 
State of the art of particulate and SO, removal on coal-fired 
boilers, 2:11205 
AEROSOLS/SAMPLING 
Photon induced x-ray fluorescence analysis using energy 
dispersive detector and dichotomous sampler, 2:10587 (LBL- 
4834) 
AEROSOLS/STANDARDS 
Fine particulate standard: an assessment of the need and an 
attempt of its formulation, 2:11158 
Ohio regulations: another look, 2:10135 
Particle resuspension in urban atmospheres, 2:11156 
AEROSOLS/X-RAY FLUORESCENCE ANALYSIS 
Photon induced x-ray fluorescence analysis using energy 
dispersive detector and dichotomous sampler, 2:10587 (LBL- 
4834) 
AFTERBURNERS/CONTROL SYSTEMS 
Control installation for the proportioning of a secondary air 
quantity for achieving optimum combustion or after-burning in 
internal combustion engines (Patent), 2:10326 
AFTERBURNERS/DESIG 
Apparatus for afterburning the exhaust gases of an internal 
combustion engine to remove pollutants therefrom (Patent), 
2:10329 
Countercurrent flow afterburner (Patent), 2:10868 
Internal combustion engine exhaust cleaning method and system 
(Patent), 2:10325 
Thermal reactor with slidable supports for inner core (Patent), 
2:10328 
Thermal reactor (Patent), 2:10339 
AFTER-HEAT 
Calculation of isotopic mass and energy production by a matrix 
operator method (Volterra method of the multiplicative 
integral), 2:11753 (LA-6483-MS) 
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AGE GROUPS/ENERGY SHORTAGES 

A study of the effects of rising energy prices on the low and 
moderate income elderly. Final summary report, 2:10119 (PB- 
244200) 

AGR TYPE REACTORS 
See also HINKLEY POINT-B REACTOR 
AGR TYPE REACTORS/PRESSURE VESSELS 
Nuclear reactors (Patent, HTGR and AGR), 2:9759 
AGRICULTURAL WASTES/CARBONIZATION 

Researches on the conversion of agricultural wastes to energy at 

the University of the Philippines, 2:9362 
AGRICULTURAL WASTES/INVENTORIES 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 2. East North-Central, including: Illinois, 
Indiana, Michigan, Ohio, and Wisconsin, 2:9501 (TID- 
27162/2) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 3. West North-Central, including: lowa, 
Kansas, Minnesota, Missouri, Nebraska, North Dakota, and 
South Dakota, 2:9502 (TID-27162/3) 

Crop, forestry, and manure residues inventory: continental 
United States. Volume 4. South Atlantic, including: Delaware, 
Florida, Georgia, Maryland, North Carolina, South Carolina, 
Virginia, and West Virginia, 2:9503 (TID-27162/4) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 6. West South-Central, including: Arkansas, 
Louisiana, Oklahoma, and Texas, 2:9505 (TID-27162/6) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 7. Mountain, including: Arizona, Colorado, 
Idaho, Montana, Nevada, New Mexico, Utah, and Wyoming, 
2:9506 (TID-27162/7) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 8. Pacific, including: California, Oregon, and 
Washington, 2:9507 (TID-27162/8) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume |. New England and Mid-Atlantic, including: 
Connecticut, Maine, Massachusetts, New Hampshire, Rhode 
Island, Vermont, New Jersey, New York, and Pennsylvania, 
2:9500 (TID-27162/1) 

AGRICULTURAL WASTES/MEETINGS 
Energy, agriculture, and waste management (Book of conference 
proceedings), 2:10186 
AGRICULTURAL WASTES/PROCESSING 
Energy utilization on beef feedlots and dairy farms, 2:10194 
AGRICULTURAL WASTES/PYROLYSIS 

Energetic utilization of the communal refuse on the example of 
Katowice Region, 2:9355 

Mobile pyrolytic system: agricultural and forestry waste into 
clean fuels, 2:10201 

Researches on the conversion of agricultural wastes to energy at 
the University of the Philippines, 2:9362 

AGRICULTURAL WASTES/WASTE MANAGEMENT 

Automated handling of poultry processing wastes, 2:10139 

Energy, agriculture, and waste management (Book of conference 
proceedings), 2:10186 

Manure management energy consumption in swine confinement 
systems (Oxidation ditch or gutter flush), 2:10192 

AGRICULTURAL WASTES/WASTE PROCESSING 

Technologies suitable for recovery of energy from livestock 
manure (Anaerobic digestion and —_—- techniques for 
dairy beef, and hog wastes), 2:10 

Thermal and physical properties of ~ (Windrow 
composting, 3 to 4 months), 2:10215 

AGRICULTURE 

Economic analysis of a proposed hydrogen fuel system for farm 
applications (System based on electrolytic production of 
hydrogen using wind solar, or electric energy), 2:9349 

Energy, agriculture, and waste management (Book of conference 
proceedings), 2:10186 

World food, energy, man, and environment, 2:10163 

AGRICULTURE/ECONOMI Ics 

Economic restraints on the reallocation of energy for 
agriculture, 2:10189 

Emerging economic base for low-energy agriculture, 2:10121 

Real and fictitious economics of agriculture and energy, 2:10120 

AGRICULTURE/ENERGY CONSERVATION 

Assessment of energy inputs for Texas agricultural production, 
2:10195 

Energy conservation at the dairy milking center, 2:10159 

AGRICULTURE/ENERGY CONSUMPTION 

Energy and agricultural biomass production utilization in 
Canada, 2:10200 

Energy utilization on beef feedlots and dairy farms, 2:10194 

Machinery energy requirements for crop production in 
Delaware, 2:10190 

Real and fictitious economics of agriculture and energy, 2:10120 
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AGRICULTURE/ENERGY DEMAND 
Accounting of energy inputs for agricultural production in New 
York, 2:10196 
Assessment of energy inputs for Texas agricultural production, 
2:10195 
Energy and monetary requirements for fed beef production, 
2:1019 
Energy requirements for agriculture in California, 2:10197 
Energy utilization on beef feedlots and dairy farms, 2:10194 
AGRICULTURE/ENERGY SOURCES 
Economic restraints on the reallocation of energy for 
agriculture, 2:10189 
AGRICULTURE/EQUIPMENT 
Machinery energy requirements for crop production in 
Delaware, 2:10190 
AGRICULTURE/INVENTORIES 
Crop, forestry, and manure residue inventory: continental United 
States. Volume 5. East South-Central, including: Alabama, 
Kentucky, Mississippi, and Tennessee, 2:9504 (TID-27162/5) 
AGRICULTURE/SOLAR COLLECTORS 
Use of solar energy heat gathering and storing systems to 
increase farm crop yields (Patent), 2:9560 
AGRICULTURE/WASTE MANAGEMENT 
Emerging economic base for low-energy agriculture, 2:10121 
R 


See also EARTH ATMOSPHERE 
SURFACE AIR 
AIR/ELECTROMAGNETIC PULSES 
Self-consistent atmospheric EMP coupling in three dimensions, 
2:11807 
AIR/IONIZATION 
Self-consistent atmospheric EMP coupling in three dimensions, 
2:11807 
AIR CLEANING/MEETINGS 
Management of gaseous radioactive wastes. Progress report, 
September 1, 1975-September 30, 1976 (ERDA Air cleaning 
conference 8/76; government-industry meeting on filters, 
media, and media testing), 2:9245 (COO-3049-7) 
AIR CLEANING/RESEARCH PROGRAMS 
Management of gaseous radioactive wastes. Progress report, 
September |, 1975-September 30, 1976 (ERDA Air cleaning 
conference 8/76; government-industry meeting on filters, 
media, and media testing), 2:9245 (COO-3049-7) 
AIR CONDITIONING 
See also ANNUAL CYCLE ENERGY SYSTEM 
SOLAR AIR CONDITIONING 
AIR CONDITIONING/CONTROL SYSTEMS 
Energy conserving thermostatic control (Patent), 2:10229 
AIR CONDITIONING/ENERGY CONSERVATION 
Energy conservation system (Patent), 2:10230 
AIR CONDITIONING/MEETINGS 
Proceedings of the second Southeastern conference on 
application of solar energy, Baton Rouge, Louisiana, April 19- 
22, 1976, 2:9518 (CONF-760423-) 
AIR COOLED REACTORS 
See also KALPAKKAM PFR REACTOR 
Nuclear reactors cooled by a flowing air-spray water system in 
which the overheated steam-air flow generated is used to drive 
generators (Patent), 2:9761 
AIR FILTERS 
Filter casing, 2:9279 
AIR FILTERS/COMPARATIVE EVALUATIONS 
Coal-fired boiler flyash control by bag filters, 2:11128 
AIR FILTERS/MEETINGS 
Management of gaseous radioactive wastes. Progress report, 
September 1, 1975-September 30, 1976 (ERDA Air cleaning 
conference 8/76; government-industry meeting on filters, 
media, and media testing), 2:9245 (COO-3049-7) 
AIR POLLUTION 
Global effects of contaminants in the upper atmosphere, 
2:11108 
Investigations on deposits of elementary and organically bound 
iodine on grass. Result report: July 1971-December 1972 
(Part I) (1), 2:11146 (BNWL-tr-204) 
Local and global transport and dispersion of airborne effluents, 
2:11143 
Summaries of foreign government environmental reports. 
Number 41, 2:11091 (NTISUB/B-135) 
Summaries of foreign government environmental reports. 
Number 41, 2:11092 (NTISUB/B-135-76/001 ) 
Summaries of foreign government environmental reports. 
Number 42, 2:11093 (NTISUB/B-135--76/002) 
AIR POLLUTION/AERIAL MONITORING 
Use of airborne sensor systems for environmental monitoring, 
2:11055 
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AIR POLLUTION/BIBLIOGRAPHIES 

Automobile air pollution. Part III. Control equipment (citations 
from the NTIS data base). Report for 1970-Feb 1976, 
2:11089 (NTIS/PS-76/0185) 

Automobile air pollution. Part III]. Control equipment. Catalytic 
converters (citations from Engineering Index). Report for 
1970-Feb 1976, 2:11090 (NTIS/PS-76/0186) 

AIR POLLUTION/CONTROL 

Determination of air contaminants in above ground coal mining 
and processing facilities. Final report, 2:9028 (PB- 
243360/SST) 

Energy production and the electric utility industry, 2:11078 
(CONF-741187-) 

Evaluating surface condensers for air pollution control 
applications, 2:11126 

Handbook for surveys of inhalation contaminants in above 
us coal mining and processing work areas, 2:9026 (PB- 

43358/9ST) 

Handbook for surveys of inhalation contaminants in above 
ground coal mining and processing work areas (condensed 
version), 2:9027 (PB-243359/7ST) 

Summary of multimedia standards (7 refs.), 2:8999 (EPA-600/2- 
76-149) 

Survey of flue gas desulfurization systems, Cholla Power 
Generating Station, Arizona Public Service Company. Final 
report, Apr 1974-May 1975, 2:8982 (PB-244141) 

Theoretical and experimental study of the lime/limestone wet 
scrubbing process. Final report, May 1971-May 1973, 2:8980 
(PB-243399) 

Transportation emissions, 2:11077 (CONF-741187-) 

AIR POLLUTION/DIFFUSION 

Modeling of the effects of pollutants and dispersion in urban 
atmospheres. Final report, | Jun 1971-31 Jan 1975, 2:11104 
(PB-25 1696) 

Particle deposition and diffusivities along smooth surfaces, 
2:11056 

Predicting the highest ground level concentrations with simple 
dispersion equations, 2:11130 

Profiles of the natural contaminant radon-222 as a measure of 
the vertical diffusivity, 2:11116 

AIR POLLUTION/EMERGENCY PLAN 

Dual-purpose air pollution alert and implementation system for 

the greater Tel Aviv area, 2:11118 
AIR POLLUTION/ENVIRONMENTAL EFFECTS 

Satellite detection of vegetative damage and alteration caused by 
pollutants emitted by a zinc smelter. Interim report, 2:11369 
(E-75-10368) 

AIR POLLUTION/FLUID MECHANICS 
Model for fluid mechanical studies of air pollution, 2:11 109 
AIR POLLUTION/FORECASTING 

Predicting the highest ground level concentrations with simple 
dispersion equations, 2:11130 

Turbulent diffusion-typing schemes: a review, 2:11061 (ATDL- 
76/14) 

AIR POLLUTION/GOVERNMENT POLICIES 

Determination of air contaminants in above ground coal mining 
and processing facilities. Final report, 2:9028 (PB- 
243360/SST) 

AIR POLLUTION/HAZARDS 

Determination of air contaminants in above ground coal mining 
and processing facilities. Final report, 2:9028 (PB- 
243360/SST) 

Handbook for surveys of inhalation contaminants in above 
—— coal mining and processing work areas, 2:9026 (PB- 

43358/9ST) 


Handbook for surveys of inhalation contaminants in above 
ground coal oy | and aot work areas (condensed 
(PB-24 


version), 2:9027 359/7ST) 
AIR POLLUTION/HEALTH HAZARDS 
Extent and source of contamination of our food with 
carcinogenic hydrocarbons, 2:11374 (ORNL-tr-4119) 
AIR POLLUTION/LEGISLATION 
Electric utilities, clean air act amendments, and sulfates, 
2:10174 (PB-243574) 
AIR POLLUTION/MATHEMATICAL MODELS 
Effect of water vapor on the destruction of ozone in the 
stratosphere perturbed by CIX or NO/sub x/ pollutants, 
2:1 1137 ¥ J “a 
Photochemical oxidant modeling. volume ii. detailed technical 
report. Final , 2:11096 (PB-246208) 
AIR POLLUTION/MEASURING METHODS 
Investigations on the propagation of spent air streams in the 
atmosphere. Report of results: July 1971-December 1972 
(Part 1), 2:11148 (BNWL-tr-207) 


AIRCRAFT/ENVIRONMENTAL EFFECTS 


AIR POLLUTION/MEETINGS 

Pollution: engifleering and scientific solutions. Proceedings of a 
— held in Tel Aviv, Israel, June 12-17, 1972, 

Proceedings of the thirteenth annual Purdue air ity 
conference, Indi lis, Indiana, November 14, 1974, 
2:11076 (CONF-741187-) 

AIR POLLUTION/MONITORING 

Air pollution tracer studies in the lower atmosphere (a 
bibli hy with abstracts). Report for 1964-Feb 1976, 
2:11088 (NTIS/PS-76/0144) 

Air pollution impact analysis for a major urban highway, 
2:11085 (CONF-741187-) 

Preliminary emissions assessment of conventional stationary 
combustion systems. Volume II. Final report, Mar-Dec 1975, 
2:11105 (PB-252175) 

AIR POLLUTION/PHOTOCHEMISTRY 
Study of aerosol formation in photochemical air pollution. 
Annual report, 2:11095 (PB-246060) 
AIR POLLUTION/REGULATIONS 
Ohio regulations: another look, 2:10135 
What's new in Indiana air pollution control regulations, 2:10136 
AIR POLLUTION/RESEARCH PROGRAMS 
Summary of activities and plans, FY 1976-1977, 2:11060 
(ATDL-76/14) 
AIR POLLUTION/SAMPLING 
Observing and evaluating source tests, 2:11154 
AIR POLLUTION ABATEMENT 

Particulate removal from gas streams at high temperature/high 
pressure. Final report, 2:8983 (PB-245858) 

Suggestions for air pollution control agencies from industry, 
2:10134 

AIR POLLUTION ABATEMENT/COST 

Environmental regulation: it’s not nice to fool the power plants 
(Pollution abatement costs in fuel efficiency and 
consumption), 2:10141 

AIR POLLUTION ABATEMENT/ECONOMICS 

Can fuel processing compete with flue gas processing, 2:10145 

Method for evaluating SO, abatement strategies, 2:11125 

Odor control hardware, state-of-the-art, 2:11081 (CONF- 
741187-) 

AIR POLLUTION ABATEMENT/TEST FACILITIES 

Capabilities of commerically available gas-cleaning devices for 
fine particulate emissions control: a research program, 
2:11133 

AIR POLLUTION MONITORS/TECHNOLOGY ASSESSMENT 

Geographical distribution of sensors in urban air monitoring 

networks, 2:11122 
AIR QUALITY 

Assessment of open sources (Aerosol pollution from material 
transportation, crushing, grinding, screening, blasting, unpaved 
roads, and agricultural activities), 2:11057 

AIR QUALITY/GOVERNMENT POLICIES 

Critical evaluation of national legislation and suggested 
amendments, 2:10144 

Five years experience with the air resource management 
approach, 2:10143 

AIR QUALITY/MEETINGS 

Ambient air quality standards: here we are, what do we do. 
Proceedings of a symposium held March 24-25, 1975, in St. 
Louis, Missouri, 2:11 157 

AIR QUALITY/MONITORING 

Air pollution trends in Tel Aviv, Israel, 2:11117 

Geographical distribution of sensors in urban air monitoring 
networks, 2:11122 

AIR QUALITY/STANDARDS 

Coatings industry and photochemical oxidant, 2:11159 

Fine particulate standard: an assessment of the need and an 
attempt of its formulation, 2:11 158 

Health effects of sulfates and sulfur dioxide: their relationship to 
ambient air quality criteria, 2:11376 

Particle resuspension in urban atmospheres, 2:11156 

Predicting the highest ground level concentrations with simple 
dispersion equations, 2:11130 

AIR SAMPLERS/DESIGN 

Particulate sampling at high temperature and high pressure, 

2:11132 
AIR SAMPLERS/PERFORMANCE TESTING 

Analysis format and evaluation methods for effluent particle 
sampling systems in nuclear facilities, 2:11075 (BNWL-SA- 
$713) 

Technological considerations in emergency instrumentation 
preparedness. Phase IIl-C. Emergency radiological and 
meteorological instrumentation for fuel reprocessing facilities, 
2:11140 (BNWL-1857) 





AIRCRAFT/ENVIRONMENTAL EFFECTS 


AIRCRAFT/ENVIRONMENTAL EFFECTS 

Global effects of contaminants in the upper atmosphere, 
2:11108 

Impacts of climatic change on the biosphere. CIAP monograph 

. Part 1. Ultraviolet radiation effects (Chapters | through 3). 
Final report, 2:11099 (PB-247724) 

Impacts of climatic change on the biosphere. CIAP monograph 
5. Part 1. Ultraviolet radiation effects (Chapters 4 through 
10). Final report, 2:11100 (PB-247725) 

Propulsion effluents in the stratosphere. CLAP monograph 2. 
Final report, 2:11052 (PB-246319) 

The natural and radiatively perturbed troposphere. CIAP 
monograph 4. Final report, 2:11053 (PB-249316) 

The stratosphere perturbed by propulsion effluents. CIAP 
monograph 3. Final report, 2:11101 (PB-249684) 

US Department of Transportation CIAP atmospheric monitoring 
and experiments. The program and results. Final report, May 
1972-Jun 1975, 2:11102 (PB-250531) 

AIRCRAFT/GAS TURBINES 

Preliminary study of advanced turboprops for low energy 

consumption, 2:10282 (N-75-24739) 
AIRCRAFT/MATERIALS 

High toughness titanium alloy development. Final technical 

report Apr 1974-Jul 1975, 2:10384 (AD-A-017452) 
AIRCRAFT/TURBOJET ENGINES 

— mechanism and method for fuel control (Patent), 
710284 

AKM MUEHLEBERG REACTOR 

See MUEHLEBERG REACTOR 
AKM REACTOR 

See MUEHLEBERG REACTOR 
ALARM DOSEMETERS 

See RADIATION MONITORS 
ALASKA/ROADS 

Effects of road construction on nearby lakes on Alaska’s north 
slope. Annual progress report, May |, 1975-January 31, 1976, 
2:11188 (RLO-2229-T9-1) 

ALBITE/ABUNDANCE 

Mineralogy of oil shale in the upper part of the Parachute Creek 
member of the Green River formation in the eastern Uinta 
Basin, Utah (X-ray diffraction studies), 2:9127 (USGS-OFR- 
76-381) 

ALCATOR DEVICE/SPECIFICATIONS 

Alcator project, 2:12054 

ALEUTIAN ISLANDS/SEISMIC EVENTS 
Special Data Collection System (SDCS) event report, Unimak 
Island region, 16 May 1975, 2:11393 (AD-A-022542) 
ALFVEN WAVES/COUPLING 
Coupling of Alfven and compressional waves, 2:12015 
ALFVEN WAVES/EXCITATION 

Drift excitation of Alfven waves by trapped electrons in a 

tokamak with B/sub j greater than or equal to |, 2:12007 
ALGAE 
See also UNICELLULAR ALGAE 

Protein production rates by algae using swine manure as a 

substrate, 2:10213 
ALGORITHMS 

Approximation technique for functions of several variables, 
2:12136 (SAND-76-8038) 

Numerical methods for nonlinearly constrained optimization, 
2:12137 (SLAC-193) 

ALKALI METAL COMPOUNDS/CHEMICAL BONDS 
XPS spectra of some transition metal and alkaline earth 
monochalcogenides, 2:10565 
ALKALI META 
See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 


SODIUM 
ALKALI METALS/BINDING ENERGY 
Study of bond strengths in metals using localized functions. Final 
report, 2:10425 (AD-A-021150) 
ALKALINE EARTH METALS 
See also BARIUM 
BERYLLIUM 
CALCIUM 
MAGNESIUM 
STRONTIUM 
ALKALINE EARTH METALS/BINDING ENERGY 
Study of bond strengths in metals using localized functions. Final 
report, 2:10425 (AD-A-021150) 
ALKANES 
See also BUTANE 
CYCLOALKANES 
ETHANE 
HEPTANE 
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METHANE 
2-METHYLPROPANE 
PENTANE 


PROPANE 
ALKANES/CHEMICAL ANALYSIS 
Characterization of Utah tar sand bitumen (Physical properties 
and chemical composition), 2:9151 
Characterization of synthetic liquid fuels (Chemical analysis and 
molecular weights of shale oil, tar sand bitumen, coal liquids, 
and their fractions), 2:9152 
ALKENES 
See also ETHYLENE 
PROPYLENE 
ALKENES/ALKYLATION 
Conversion of coal to high octane gasoline (Patent; 4 claims; 2 
drawings), 2:8954 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALLOY-B-66/FABRICATION 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ALLOY-B-66/PHYSICAL PROPERTIES 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ALLOY-C-103/DUCTILITY 
Effects of long-term aging on ductility of the columbium alloys 
C-103, Cb-1Zr, and Cb-752 and the molybdenum alloy Mo- 
TZM, 2:10401 (N-76-11278) 
ALLOY-C-103/FABRICATION 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ALLOY-C-103/PHYSICAL PROPERTIES 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ALLOY-C-129Y/FABRICATION 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ALLOY-C-129Y/PHYSICAL PROPERTIES 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ALLOY-CB-752/DUCTILITY 
Effects of long-term aging on ductility of the columbium alloys 
C-103, Cb-1Zr, and Cb-752 and the molybdenum alloy Mo- 
TZM, 2:10401 (N-76-11278) 
ALLOY-CB-752/FABRICATION 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ALLOY-CB-752/PHYSICAL PROPERTIES 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ALLOY-FS-85/FABRICATION 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ALLOY-FS-85/PHYSICAL PROPERTIES 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ALLOYS 
See also BRAZING ALLOYS 
ALLOYS/ETCHING 
Electromarking solution (Patent), 2:10611 
ALLOYS/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Quarterly 
progress report, May-July 1965, 2:10481 (BNWL-128) 
ALLOY-TZM/DUCTILITY 
Effects of long-term aging on ductility of the columbium alloys 
C-103, Cb-1Zr, and Cb-752 and the molybdenum alloy Mo- 
TZM, 2:10401 (N-76-11278) 
ALLOY-TZM/FABRICATION 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ALLOY-TZM/MECHANICAL PROPERTIES 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ALLOY-TZM/PHYSICAL PROPERTIES 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ALLUVIAL DEPOSITS/MECHANICAL PROPERTIES 
Triaxial tests of alluvium. Final report, 2:11406 (UCRL-13666) 
ALPHA PARTICLE MODEL 
See CLUSTER MODEL 
ALPHA REACTIONS/CAPTURE 
Investigation of the reaction *Mg(a,y)**Si, 2:11697 (CONF- 
7509135-P2) 
ALPHA REACTIONS/ELASTIC SCATTERING 
Differences between neutron and proton density RMS-radii of ** 
206 268Pb determined by 104 MeV a-particle scattering, 
2:11740 (CONF-7509135-P2) 
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Scattering of 4 rticles and alpha like states in nuclei, 
2:11696 (CONF-7509135-P2) 
ALPHA REACTIONS/INELASTIC SCATTERING 
Nuclear size and shape information from alpha particle 
scattering at 100 MeV, 2:11694 (CONF-7509135-P2) 
Scattering of = icles and alpha like states in nuclei, 
2:11696 (CONF-7509135-P2) 
ALPHA REACTIONS/KNOCK-OUT REACTIONS 
High spin states in '*Cd, 2:11723 (CONF-7509135-P2) 
ALPHA REACTIONS/PICKUP REACTIONS 
Experimental investigation of high spin states in even- and odd- 
mass-nuclei, 2:11732 (CONF-7509135-P1) 
ALPHA SOURCES/SEPARATION PROCESSES 
Removal of long-lived a-emitters from aqueous high-level waste, 


ALPHA SOURCES/USES 
Welding arc gap ionization device (Patent), 2:9334 
ALPHA SPECTROMETERS 
Current methods for laboratory analysis of environmental levels 
of radioactivity, 2:10942 
ALUMINIUM/BONDING 
Resistance increases in gold aluminum interconnects with time 
and temperature, 2:10438 (SAND-76-0381 ) 
ALUMINIUM/ELECTRIC CONDUCTIVITY 
Resistance increases in gold aluminum interconnects with time 
and temperature, 2:10438 (SAND-76-0381) 
ALUMINIUM/ELECTRON-PHONON COUPLING 
Anisotropic quasiparticle properties in aluminum, 2:10431 
(COO-2315-8) 
ALUMINIUM/FRICTION 
Effect of nature of oxygen interactions on friction of titanium, 
aluminum, and molybdenum, 2:10467 (N-76-14245) 
ALUMINIUM/ORDER PARAMETERS 
Dynamics of the order parameter of superconducting aluminum 
films (Determination of imaginary part of pair-field 
susceptibility in dirty limit), 2:10460 
ALUMINIUM/PHOTOELECTRIC EFFECT 
Forward and backward photoemission yields from metals at 
various x-ray angles of incidence. Interim report, 2:10422 
(AD-A-019135) 
ALUMINIUM/PHYSICAL RADIATION EFFECTS 
Some effects of preinjected helium and irradiation temperature 
in void formation in aluminum irradiated with aluminum ions, 
2:10489 
ALUMINIUM/PRECIPITATION 
Removal of trace metals from wastewater by lime and pzonation, 
2:11189 
ALUMINIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical procedures for depleted UF, and uranium alloys in 
netrator programs, 2:10585 (NLCO-1136) 
ALUMINIUM/SORPTIVE PROPERTIES 
Electron stimulated desorption: a critical review, 2:10432 (COO- 
2425-5) 
ALUMINIUM/SUPERCONDUCTIVITY 
Spin effects in ultra-thin film superconductors, 2:10448 
ALUMINIUM 27 TARGET/KAON MINUS REACTIONS 
Angular distribution for the (K~,~) reaction on "*C and *’Al, 
2:11683 
ALUMINIUM 27 TARGET/PION MINUS REACTIONS 
Gamma rays following the interaction of 70 MeV pions with S-D 
shell nuclei, 2:11699 
ALUMINIUM 27 TARGET/PION PLUS REACTIONS 
Gamma rays following the interaction of 70 MeV pions with S-D 
shell nuclei, 2:11699 
ALUMINIUM 27 TARGET/PION REACTIONS 
Strong absorption effects in pion-nucleus total cross sections, 
2:11651 
ALUMINIUM 27 TARGET/PROTON REACTIONS 
Neutron experiments at LAMPF (300 to 800 MeV, differential 
cross sections), 2:11554 (ORO-4449-8) 
ALUMINIUM ALLOYS 
See also ALUMINIUM BASE ALLOYS 
ASTROLOY 
INCONEL 617 
WASPALOY 
ZIRCALOY 
ALUMINIUM ALLOYS/CHEMICAL PREPARATION 
Method of p ing a negative electrode including lithium alloy 
for use within a secondary electrochemical cell (Patent), 
2:10102 
Method of preparing an electrode material of lithium-aluminum 
alloy (Patent), 2:10103 
ALUMINIUM ALLOYS/CORROSION 
Hot corrosion of cobalt-base alloys. Final technical report | Jun 
1972-31 May 1975, 2:10461 (AD-A024425) 


ALUMINIUM ALLOYS/SUPERCONDUCTIVITY 


Sodium technology program friction, wear, and self-welding. 
bar <a report for period ending October 31, 1976 
(LMFBR), 2:9797 (WARD-NA-3045-30) 

Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending January 31, 1976 
(LMFBR), 2:9798 (WARD-NA-3045-32) 

ALUMINIUM ALLOYS/CRACKS 

Crack me my characteristics in three deep hardenable 
titanium alloys. Final technical report Aug 1974-May 1975 
(10Mo-6Cr-2.5Al; 7Mo-4Cr-2.5Al; 1OMo-8V-2.5Al; fatigue; 
stress corrosion ), 2:10392 (AD-A-020283) 

ALUMINIUM ALLOYS/CREEP 

Investigation of basic creep mechanisms. Final report | Sep 

1974-1 Sep 1975, 2:10386 (AD-A-018645) 
ALUMINIUM ALLOYS/DEPOSITION 

Synthesis of new or improved optical and electrical materials. 
Final report | Apr 1971-31 Dec 1974 (Deposition of Ga/sub 
a 1-x/Sb, AIN, AISb, and laser mirror), 2:10355 (AD- 

-0 


A 903) 
ALUMINIUM ALLOYS/ELASTICITY 
High modulus aluminum-beryllium alloys, 2:10416 (AD-A- 
20095 


0 ) 
ALUMINIUM ALLOYS/FABRICATION 

An evaluation of some high-strength titanium alloys processed in 
heavy sections. Final report (6Al-6V-2Sn-; 8Mo-8V-2Fe-3Al), 
2:10354 (AD-A-022494) 

ALUMINIUM ALLOYS/FATIGUE 

A. fatigue failure in annealed Ti-6Al-4V microstructures. b. 
fatugue life in annealed and martensitic Ti-6Al-4V. Technical 
report, 2:10387 (AD-A-019046) 

ALUMINIUM ALLOYS/FRACTURE PROPERTIES 

Fracture toughness and aging behavior of alpha-beta titanium 
alloys. Final technical report, | May 1973-15 Mar 1975 (Ti- 
5.25Al-5.5V-0.9Fe-0.5Cu; Ti-6Al-2Sn-4Zr-6Mo), 2:10388 
(AD-A-019518) 

ALUMINIUM ALLOYS/FRICTION 

Sodium technology program friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR), 2:9797 (WARD-NA-3045-30) 

ALUMINIUM ALLOYS/IMPACT STRENGTH 

Improved impact-resistant boron-aluminum composites for use 

as turbine engine fan blades, 2:10403 (N-76-18236) 

ALUMINIUM ALLOYS/MECHANICAL PROPERTIES 
Hardening characteristics of Ti-6AI-2Sn-4Zr-6Mo alloy. Final 

_ report Jun 1970-Feb 1976, 2:10396 (AD-A-025307) 

High toughness titanium alloy development. Final technical 
report Apr 1974-Jul 1975, 2:10384 (AD-A-017452) 

Metallic composites formed ‘in situ’ by reactions in the solid 
state. Final report 18 Oct 1974-18 Oct 1975 (Additions to 
aligned Co-Si eutectoid; eutectoids in Ti-Cu, Mo-Fe, Mo-Co), 
2:10395 (AD-A-023007) 

Role of zirconium in aluminum alloys, 2:10415 (AD-A-019022) 

ALUMINIUM ALLOYS/OXIDATION 

Oxide scale adherence mechanisms and the effects of yttrium, 
oxide particles and externally applied loads on the oxidation 
of NiCrAl and CoCrAl alloys. Final technical report | Jun 
1972-31 May 1975, 2:10465 (AD-A-024104) 

ALUMINIUM ALLOYS/PHASE STUDIES 

Development of directionally solidified eutectic nickel and 
c t alloys. Final report Nov 1974-Nov 1975 (Ni-Cr-W-Al, 
Ni,Al-Mo), 2:10377 (AD-A-024420) 

ALUMINIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Experiments in high voltage electron microscopy. Poe 
report, October 31, 1975-August 1976, 2:10482 (COO-2119- 
17) 

Synthesis and metallurgical properties of intermetallic 
compounds. Final report (Nb alloys), 2:10480 (AD-A- 
019558) 

Void-y’ precipitate interactions in experimental nickel-base 
superalloys, 2:10483 (HEDL-SA-807) 

ALUMINIUM ALLOYS/POWDER METALLURGY 

A test method for evaluation of metal powders. Final report Nov 
1973-Mar 1975 (Ti-6Al-2Sn-4Zr-6Mo), 2:10353 (AD-A- 
020322) 

ALUMINIUM ALLOYS/REDUCTION 

Thermogravimetric study of reduction of oxides present in 

oxidized nickel-base alloy powders, 2:10364 (N-76-17225) 
ALUMINIUM ALLOYS/ ARCH PROGRAMS 

Research with in-situ composites aligned with eutectoid and 
eutectic transformations. Final report | May 1973-1 May 
1975, 2:10528 (AD-A-021530) 

ALUMINIUM ALLOYS/STRESS CORROSION 

Microstructural damage in an AlMg; alloy by sodium traces, 
2:9974 

Microstructural effects on the stress corrosion cracking behavior 
of Ti-8Al-1Mo-1¥V in methanolic and chloride solutions. Final 
report, 2:10463 (AD-A-018793) 





ALUMINIUM ALLOYS/SUPERCONDUCTIVITY 


ALUMINIUM ALLOYS/SUPERCONDUCTIVITY 

High-field superconductors, 2:10452 

Observation of new peak effects in quenching curves of type II 
superconductors above 10 T, 2:10454 

Quench-age method for the fabrication of Nb( Al) 

rconductors, 2:10362 (LBL-4953) 

Synthesis and metallurgical properties of intermetallic 

- — Final report (Nb alloys), 2:10480 (AD-A- 
Ol 
ALUMINIUM ALLOYS/TEXTURE 

Texture of Ti-6Al-4V as affected by rolling temperature. Final 

report, 2:10375 (AD-A-021405) 
ALUMINIUM ALLOYS/WEAR 

Sodium technology program friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR), 2:9797 (WARD-NA-3045-30) 

Sodium Technology Program: friction, wear, and self-welding. 
Quarterly — — for period ending January 31, 1976 
(LMFBR), 2:9798 ( ARD-NA- 3045-32) 

ALUMINIUM BASE ALLOYS/CRYSTAL FIELD 

Study of crystalline field in the rare-earth aluminium laves 
argh by measurements of magnetization in high magnetic 
ield, 2:10446 

ALUMINIUM BASE ALLOYS/DRILLING 

ar of drilling variables on burr properties, 2:10359 (BDX- 
613-1502) 

ALUMINIUM BASE ALLOYS/ELECTRODEPOSITED 

COATINGS 

Adhesion testing of deposit-substrate combinations, 2:10366 
(SAND-76-8507) 

ALUMINIUM BASE ALLOYS/FABRICATION 

Fabrication of aluminum can components in PT-NR-57, 2:10361 
(BNWL-CC-427) 

ALUMINIUM BASE ALLOYS/SURFACE PROPERTIES 

Effects of drilling variables on burr properties, 2:10359 (BDX- 
613-1502) 

ALUMINIUM BASE ALLOYS/TENSILE PROPERTIES 

Influence of iron and silicon content on the tensile properties of 
7x75 and Zr-modified 7x75 aluminum plate. Report for Jun 
1974-Jun 1975, 2:10385 (AD-A-018059) 

ALUMINIUM BASE ALLOYS/YIELD STRENGTH 

Yield strengths of tungsten-base composites determined from 

bend tests, 2:10400 (LA-6450-MS) 
ALUMINIUM COMPLEXES/BINDING ENERGY 

Core binding energies of some metal B-diketonates and B- 

diketones in the vapor phase, 2:10614 
ALUMINIUM COMPOUNDS/CHEMICAL REACTIONS 

CO, insertion reaction with aluminum, gallium and indium 

compounds, 2:10607 (RFP-Trans-170) 
ALUMINIUM NITRIDES/DEPOSITION 

Synthesis of new or improved optical and electrical materials. 
Final report | Apr 1971-31 Dec 1974 (Deposition of Ga/sub 
x/In/sub 1-x/Sb, AIN, AlSb, and laser mirror), 2:10355 (AD- 
A-023903) 

ALUMINIUM OXIDES/CORROSION RESISTANCE 

Evaluation of refractories for mineral wool furnaces. Report of 
investigations 1975, 2:10526 (PB-250642) 

ALUMINIUM OXIDES/ECOLOGICAL CONCENTRATION 

Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical progress report, June 1, 1976- 

ugust 31, 1976, 2:11166 (COO-2727-4) 
ALUMINIUM OXIDES/INFRARED SPECTRA 

Radiation studies of metal-oxygen mixtures. Final report 27 Feb 

1974-31 Jan 1975, 2:11511 (AD-A-017279) 
ALUMINIUM OXIDES/PERMEABILITY 

Tritium diffusion in nonmetallic solids of interest for fusion 
reactors. Annual ress report, August |, 1975-August I, 
1976, 2:10520 (ORO-4721 eae ” sie 

ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 

Experiments in high vol electron microscopy. ee 

report, October 31, 1975-August 1976, 2:10482 (COO-2119- 
7 


17) 
ALUMINIUM OXIDES/REGENERATION 
Sulfation and regeneration of synthetic additives (From 
fluidized-bed combustion of coal), 2:8908 
ALUMINIUM OXIDES/SULFONATION 
Sulfation and regeneration of synthetic additives (From 
fluidized-bed combustion of coal), 2:8908 
ALUMINIUM OXIDES/SYNTHESIS 
Synthesis of new superhard materials and their lication to 
cutting tools. Semi-annual report No. 3, | Apr-30 Sep 1975, 
2:10494 (AD-A-024342) 
ALUMINIUM SILICIDES/PHYSICAL RADIATION EFFECTS 
Experiments in high voltage electron microscopy. Progress 
" October 31, 1975-August 1976, 2:10482 (COO-2119- 
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AMERICIUM 241/BIOLOGICAL RADIATION EFFECTS 

*41Am induced thyroid lesions in the beagle: interim 
observations, 2:11356 (COO-119-251) 

Current census of the a colony (Clinical status of les 
following injection of . Pu, **Ra, Th, Sr, or *'Am), 
2:11355 (C nri9851)" 

AMERICIUM 241/SEPARATION PROCESSES 

Recovery of americium-241 from aged plutonium (Process 
involves dissolution, complexation with aluminium, solvent 
extraction, ion exchange chromatography and precipitation), 
2:9269 (DP-1419) 

AMERICIUM 241/TISSUE DISTRIBUTION 

Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 2:11359 (COO-119-251) 

Retention and distribution of **'Am(III) in neonatal beagles, 
2:11357 (COO-119-251) 

AMIDES 
See also SULFONAMIDES 
AMIDES/CHEMICAL ANALYSIS 
Characterization of Utah tar sand bitumen (Physical properties 
and chemical composition), 2:9151 
AMINES 
See also CATECHOLAMINES 
DOPAMINE 
RHODAMINES 
TETA 
AMINES/BIOLOGICAL EFFECTS 

Octopamine neurons in lobsters: location, morphology, release 

of octopamine and possible physiological role, 2:11284 
AMINES/ELECTRONEGATIVITY 
Prediction of core electron binding energies with a four- 
parameter equation, 2:10620 
AMINO ACIDS 
See also AMINOBUTYRIC ACID 
GLUTAMIC ACID 
GLYCINE 
PENICILLAMINE 
VALINE 
AMINO ACIDS/BIOSYNTHESIS 

Microbial synthesis from aldehyde containing hydrocarbon 
derived products (Patent; by reaction of aldehyde with organic 
N before fermentation), 2:9087 

AMINO ACIDS/UPTAKE 

Electrogenic effects of neutral amino acids on neurons of 

Aplysia californica, 2:11221 
AMINOACETIC ACID 

See GLYCINE 
AMINOBUTYRIC ACID/BIOSYNTHESIS 

Synaptic chemistry of identified cells in the vertebrate retina, 

2:11310 
AMINOGLUTARIC ACID-ALPHA 

See GLUTAMIC ACID 
AMINOGLYCIDES 

See AMINES 

SACCHARIDES 

AMINOISOVALERIC ACID-ALPHA 

See VALINE 
AMMONIA/CHEMICAL REACTIONS 

Method for the abatement of hydrogen chloride (Patent), 
2:9284 

AMMONIA/ENERGY CONSUMPTION 

Energy use and economics in the manufacture of fertilizers, 

2:10193 
AMMONIA/POTENTIOMETRY 

General Chemistry Division quarterly report, April-June 1976, 

2:10579 (UCID-15644-76-2) 
AMMONIA/PRODUCTION 

Energy use and economics in the manufacture of fertilizers, 

2:10193 
AMMONIA/RECOVERY 

Process for uranium separation and preparation of UO,.2NH; 
.2HF (Effluents from UF, yields UO, conversion; patent), 
2:9180 

AMMONIA/REMOVAL 

Process for the treatment of phenol-containing waste water from 
coal degassing or gasification processes (Patent; 2 claims; 2 
drawings), 2:8992 

AMM CHLORIDES/BIOLOGICAL EFFECTS 

Studies on virus-induced cell fusion. Progress report, August |, 
1975-April 30, 1976 (Herpes simplex), 2:11259 (COO-3419- 
17) 

AMMONIUM CHLORIDES/CHEMICAL PREPARATION 

Method for the abatement of hydrogen chloride (Patent), 
2:9284 
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AMMONIUM COMPOUNDS/CHEMICAL RADIATION 
EFFECTS 


Pulse radiolysis of concentrated aqueous solutions of chloride, 
iodide, and persulfate ions, 2:10651 
AMMONIUM SULFATES/CHEMICAL RADIATION EFFECTS 
Direct and indirect effects in pulse irradiated concentrated 
- nen solutions of chloride and sulfate ions, 2:10650 
A 
(Adenosine monophosphate.) 
AMP/BIOCHEMICAL REACTION KINETICS 
Cyclic nucleotides, protein phosphorylation and synaptic 
function, 2:11222 
ANAEROBIC DIGESTION/ECONOMICS 
Dry anaerobic digestion, 2:10207 
Energy and economic analysis of anaerobic digesters, 2:10206 
ANAEROBIC DIGESTION/EQUIPMENT 
Alternative animal waste anaerobic fermentation designs and 
their costs, 2:10204 
Anaerobic digestion in swine wastes, 2:10203 
ANAEROBIC DIGESTION/NET ENERGY 
Cold weather energy recovery from anaerobic digestion of swine 
manure, 2:10205 
Energy and economic analysis of anaerobic digesters, 2:10206 
ANALCIME/ABUNDANCE 
Mineralogy of oil shale in the upper part of the Parachute Creek 
member of the Green River formation in the eastern Uinta 
Basin, Utah (X-ray diffraction studies), 2:9127 (USGS-OFR- 
76-381) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS/BEHAVIOR 
Studies on virus-induced cell fusion. Progress report, August 1, 
— 30, 1976 (Herpes simplex), 2:11259 (COO-3419- 


) 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Action of radiations on some biological model systems. 
Technical progress report, | October 1975-1 June 1976 (Low- 
dose irradiation), 2:11327 (COO-3009-25) 
Structural model of radiation effects in living cells, 2:11328 
ANIMAL CELLS/CELL CULTURES 
Action of radiations on some biological model systems. 
Technical progress report, | October 1975-1 June 1976 (Low- 
dose irradiation), 2:11327 (COO-3009-25) 
ANIMAL CELLS/CHROMOSOME BREAKAGE 
Semi-automated specimen preparation system for cytogenetics, 
2:11243 (CONF-751158-) 
ANIMAL CELLS/CYTOLOGY 
Synapse formation and neurotrophic effects on muscle cell lines, 
2:11264 
ANIMAL CELLS/LABELLING 
Differential labeling of glial cells and GABA-inhibitory 
interneurons and nerve terminals following the microinjection 
of [8-*H Jalanine, [(*H]DABA and (*H]GABA into single folia 
of the cerebellum (y-aminobutyric acid, 2,4-diaminobutyric 
acid), 2:11304 
ANIMAL CELLS/LOW DOSE IRRADIATION 
Action of radiations on some biological model systems. 
Technical progress report, | October 1975-1 June 1976 (Low- 
dose irradiation), 2:11327 (COO-3009-25) 
ANIMAL CELLS/RADIATION INJURIES 
lonization of liquids, 2:11326 (COO-2486-365) 
ANIMAL FEEDS/PRODUCTION 
Energy recovery and feed production from poultry wastes, 
2:10202 


Protein and energy conservation of poultry and fractionated 
animal waste (Cereco system fractionates manures into three 
products: fibers, protein, ash), 2:10212 

Protein production rates by algae using swine manure as a 
substrate, 2:10213 

ANIMALS 
(See also specific animal names.) 
See also AQUATIC ORGANISMS 
NEONATES 
VERTEBRATES 
WILD ANIMALS 
ANIMALS/CHROMOSOMAL ABERRATIONS 

Flow karyotyping: current status and potential development, 

2:11252 (CONF-751158-) 
ANIONS/EMISSION 

Question of secondary negative-ion emission, 2:11510 (UCRL- 
Trans-11173) 

ANNELIDS/CENTRAL NERVOUS SYSTEM 

Modification and regeneration of synaptic connections in 
cultured leech lia, 2:11316 

ANNELIDS/EXER ISE 
Peripheral feedback in the leech swimming rhythm, 2:11324 


AQUATIC ECOSYSTEMS/TEMPERATURE EFFECTS 


ANNELIDS/NERVOUS SYSTEM 
Repair of ific neuronal pathways in the leech, 2:11294 
ANNUAL CYCLE ENERGY SYSTEM/TECHNOLOGY 
ASSESSMENT 
Ice and water: annual cycle 7 system offers savings in 
a cooling (Potential of 70 percent savings in energy), 


ANNULAR CORE PULSE REACTOR 
See ACPR REACTOR 
ANTENNAS/DEFORMATION 
Investigation on the application of lasers for the measurement of 
deformations, 2:10968 (N-75-25146) 
ANTHRACITE/FLUIDIZED-BED COMBUSTION 
Preliminary report on fluid-bed combustion of anthracite wastes, 


ANTICORROSION 
See CORROSION PROTECTION 
ANTIMONY/CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts ), 2:9347 
ANTIMONY/LEACHING 
Leaching of irradiated LWR fuel pellets in deionized and typical 
round water, 2:9233 (BNWL-2057) 
ANTIMONY ALLOYS/CRYSTAL GROWTH 
Skylab m518 multipurpose furnace convection analysis. Final 
report (Indium antimonide), 2:10363 (N-76-11882) 
ANTIMONY ALLOYS/DEPOSITION 
Synthesis of new or improved optical and electrical materials. 
Final report | Apr 1971-31 Dec 1974 (Deposition of Ga/sub 
x/In/sub 1-x/Sb, AIN, AlSb, and laser mirror), 2:10355 (AD- 
A-023903) 
ANTIMONY ALLOYS/ELECTRICAL PROPERTIES 
Quantum size effects in semimetals and semiconductors. Final 
report | Feb 75-31 Jan 1976, 2:10427 (AD-A-022551) 
ANTIMONY OXIDES/CATALYTIC EFFECTS 
Process for manufacturing hydrocarbons (Patent), 2:9378 
ANTINEUTRINO-NUCLEON INTERACTIONS/DEEP 
INELASTIC SCATTERING 
Deep inelastic scattering of leptons (Polarization asymmetry, 
structure functions, cross sections), 2:11569 
ANTINEUTRINO-NUCLEON INTERACTIONS/SCALE 
INVARIANCE 
Scaling variable distributions for antineutrino-nucleon scattering 
in the 15-ft bubble chamber at Fermilab (10 to 200 GeV, 
differential cross sections), 2:1 1550 (FERMILAB-CONF- 
76/68-EXP) 
ANTIOXIDANTS/CHEMICAL PREPARATION 
Fuel and lubricant compositions containing novel pyrrolidinyl or 
piperidinyl-substituted dipheny! alkane antioxidants (Patent), 
2:9089 


ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 
ANTS 
See INSECTS 
APARTMENT BUILDINGS/SOLAR SPACE HEATING 
Solar life cycle cash flow analysis, 2:9521 (CONF-760423-) 
APARTMENT BUILDINGS/SOLAR WATER HEATERS 
Solar life cycle cash flow analysis, 2:9521 (CONF-760423-) 
APARTMENT BUILDINGS/TOTAL ENERGY SYSTEMS 
Conceptual design of MIUS fluidized bed furnace experiment, 
2:10111 
APPARATUS 
See EQUIPMENT 
AQUACULTURE/FEASIBILITY STUDIES 
Marine pastures: a by-product of large (100 megawatt or larger) 
floating ocean thermal power plants. Progress report, February 
1, 1976-April 30, 1976, 2:9513 (COO-2581-2) 
Potential mariculture yield of floating sea thermal power plants. 
Part 1. General statement, 2:95 12 (CONF-751235-2) 
AQUATIC ECOSYSTEMS/BIBLIOGRAPHIES 
Ecosystem models (a bibliography with abstracts). Report for 
1964-Nov 1975, 2:11192 (NTIS/PS-75/846) 
AQUATIC ECOSYSTEMS/ENERGY TRANSFER 
Energy exchange within ecosystems. Fifth annual technical 
ress report, January 1-December 31, 1976 (Elodea 
densa), 2:11181 (COO-2164-15) 
AQUATIC ECOSYSTEMS/MATHEMATICAL MODELS 
Ecosystem models (a bibliography with abstracts). Report for 
1964-Nov 1975, 2:11192 (NTIS/PS-75/846) 
AQUATIC ECOSYSTEMS/RADIONUCLIDE MIGRATION 
Ecological aspects of decommissioning and decontamination of 
facilities on the Hanford Reservation, 2:11173 (BNWL-2033) 
AQUATIC ECOSYSTEMS/TEMPERATURE EFFECTS 
Thermal pollution. Part 2. Biological effects. Volume |. 1964- 
1973 (a bibli ag) with abstracts). Report for 1964-1973, 
2:11366 (NTIS/PS-76/0128) 





AQUATIC ECOSYSTEMS/TEMPERATURE EFFECTS 


Thermal pollution. Part 2. Biological effects. Volume 2. 1974- 
Mar 1976 (a bibliography with abstracts). Report for 1974- 
Mar 1976, 2:11367 (NTIS/PS-76/0129) 

AQUATIC ORGANISMS 
(Unspecified biota characteristic of aquatic ecosystems.) 
See also ECHINODERMS 
FISHES 
MOLLUSCS 
AQUATIC ORGANISMS/CONTAMINATION 

Radionuclide accumulation in a reactor cooling lake, 2:11191 
(EPA-520/5-76-005 ) 

AQUATIC ORGANISMS/TEMPERATURE EFFECTS 

Thermal pollution. Part 2. Biological effects. Volume 1. 1964- 
1973 (a bibliography with abstracts). Report for 1964-1973, 
2:11366 (NTIS/PS-76/01 28 ) 

Thermal pollution. Part 2. Biological effects. Volume 2. 1974- 
Mar 1976 (a bibliography with abstracts). Report for 1974- 
Mar 1976, 2:11367 (NTIS/PS-76/0129) 

AQUIFERS/COMPRESSED AIR ENERGY STORAGE 

Legal and practical aspects of air storage in aquifers, 2:10084 

(ERDA-76-124) 
AQUIFERS/USES 

Adapting available aquifers to compressor and turbine needs for 
compressed air energy storage, 2:10079 (ERDA-76-124) 

Compressed air storage considerations for reef-type aquifier 
structures in Indiana, 2:10078 (ERDA-76-124) 

ARAGONITE/ABUNDANCE 

Mineralogy of oil shale in the upper part of the Parachute Creek 
member of the Green River formation in the eastern Uinta 
Basin, Utah (X-ray diffraction studies), 2:9127 (USGS-OFR- 
76-381) 

ARBEITSGEMEINSCH. VERSUCHS REACTOR 
See AVR REACTOR 
ARGENTINA/CANDU TYPE REACTORS 
CANDU reactors to play major role in Argentina, 2:9763 
ARGON/ATOM-ATOM COLLISIONS 

Low energy inelastic atomic and molecular collisions. Final 
report, 31 Jul 1972-30 Sep 1975 (keV range), 2:11524 (AD- 
A-020134) 

ARGON/CHEMICAL REACTIONS 

Experimental investigation of the chemistry of excited states of 
rare gases. Technical progress report, October 15, 1975-July 
15, 1976 (Quenching rate constants and branching ratios for 
rare gas halide excimer formation), 2:10604 (COO-2807-3) 

ARGON/ION-ATOM COLLISIONS 

Low energy inelastic atomic and molecular collisions. Final 
report, 31 Jul 1972-30 Sep 1975 (keV range), 2:11524 (AD- 
A-020134) 

ARGON/MOLECULE COLLISIONS 

Molecular beam studies with a time-of-flight machine, 2:11508 

(INIS-mf-1980) 
ARGON/SCATTERING 

Mound Laboratory activities for the Division of Physical 

Research: January-June 1976, 2:10623 (MLM-2354) 
ARGON 38/ISOTOPE SEPARATION 

Mound Laboratory activities for the Division of Physical 

Research: January-June 1976, 2:10623 (MLM-2354) 
ARGON 40 TARGET/PROTON REACTIONS 

“Ar(p,n) reaction to the anti-analog state in “K (Results fitted 

with one-step mechanism), 2:11711 (AD-A-024138) 
ARGON 41/RADIATION MONITORING 

Analysis of the gas-stack monitor calibration data for the 
Diamond Ordnance Radiation Facility. Technical memo, 
2:11138 (AD-A-023194) 

ARGON IONS/ION-ATOM COLLISIONS 

Low energy inelastic atomic and molecular collisions. Final 
report, 31 Jul 1972-30 Sep 1975 (keV range), 2:11524 (AD- 
A-020134) 

ARGON IONS/ION-MOLECULE COLLISIONS 

Low energy inelastic atomic and molecular collisions. Final 
report, 31 Jul 1972-30 Sep 1975 (keV range), 2:11524 (AD- 
A-020134) 

ARIZONA/URANIUM DEPOSITS 

Preliminary report on the use of LANDSAT-1 (ERTS-1) 
reflectance data in locating alteration zones associated with 
uranium mineralization near Cameron, Arizona, 2:9160 
(USGS-OFR-75-416) 

ARMY PERSONNEL 
See MILITARY PERSONNEL 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
AROMATICS/CHEMICAL ANALYSIS 

Characterization of Utah tar sand bitumen (Physical properties 

and chemical composition), 2:9151 
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Characterization of synthetic ~ fuels (Chemical analysis and 
molecular weights of shale oil, tar sand bitumen, coal liquids, 
and their fractions), 2:9152 
AROMATICS/SYNTHESIS 
Process for manufacturing hydrocarbons (Patent), 2:9378 
ARSENIC/RAMAN SPECTRA 
Thermodynamics of chemical laser and high temperature 
species. Final report | Jul 1974-30 Jun 1975, 2:10420 (AD-A- 
017626) 
ARSENIC OXIDES/STRUCTURAL MODELS 
Optical probes of vibrational excitations and structure, 2:10380 
ARTHROPODS 
See also INSECTS 
ARTHROPODS/BIOCHEMISTRY 
Studies on LDH isoenzymes, RNase and RNase inhibitor 
activities in varying animals including parasites, and cancer 
tissues, 2:11215 (ORNL-tr-4164) 
ASCARIS/BIOCHEMISTRY 
Studies on LDH isoenzymes, RNase and RNase inhibitor 
activities in varying animals including parasites, and cancer 
tissues, 2:11215 (ORNL-tr-4164) 
ASH SEPARATORS 
See INERTIAL SEPARATORS 
ASHES 
See also FLY ASH 
ASHES/CHEMICAL ANALYSIS 
Pressurized, stirred, fixed-bed gasification (7 refs.), 2:8921 
(EPA-600/2-76-149) 
ASHES/WASTE DISPOSAL 
Design of fossil-fuel power plant by-product resource storage 
areas, 2:8988 
ASPHALTENES/CHEMICAL ANALYSIS 
Characterization of synthetic liquid fuels (Chemical analysis and 
molecular weights of shale oil, tar sand bitumen, coal liquids, 
and their fractions), 2:9152 
ASPHALTENES/CHEMICAL REACTIONS 
Chemical modification of a bitumen and its non-fuel uses 
(Reactions of tar sand asphaltenes in synthesis of non-fuel 
products), 2:9153 
ASPHALTENES/CHROMATOGRA PHY 
Chemistry and structure of coal-derived asphaltenes, Phase II. 
Quarterly progress report, July-September 1976, 2:8958 (FE- 
2031-5) 
ASPHALTENES/USES 
Chemical modification of a bitumen and its non-fuel uses 
(Reactions of tar sand asphaltenes in synthesis of non-fuel 
products), 2:9153 
ASTAR 811C/FABRICATION 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ASTAR 811C/PHYSICAL PROPERTIES 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ASTROCYTOMAS 
See NEOPLASMS 
ASTROLOY/CORROSION 
Oxidation of superalloys in impure helium, 2:10471 (ORNL-tr- 
4223) 
ATLANTIC OCEAN 
See also GULF OF MAINE 
ATLANTIC OCEAN/RADIONUCLIDE MIGRATION 
Distribution of some chemical elements between dissolved and 
particulate phases in the ocean. Research period: August |, 
1975-July 31, 1976 (Fallout ?"°Po and ?"°Pb diffusion in 
oceans), 2:11190 (COO-3566-17) 
ATLANTIC OCEAN/SEISMIC EVENTS 
Special Data Collection System (SDCS) event report, North 
Atlantic Ocean, 26 May 1975. Technical report, 2:11403 
(AD-A-022875 ) 
ATLANTIC-1 REACTOR/ENVIRONMENTAL EFFECTS 
Shore effect model, Atlantic Generating Station; hydraulic 
model investigation. Final report Oct 1973-Dec 1974, 2:9947 
(AD-A-017793 ) 
ATLANTIC-2 REACTOR/ENVIRONMENTAL EFFECTS 
Shore effect model, Atlantic Generating Station; hydraulic 
model investigation. Final report Oct 1973-Dec 1974, 2:9947 
(AD-A-017793 ) 
ATOM COLLISIONS 
See also ATOM-ATOM COLLISIONS 
ATOM-MOLECULE COLLISIONS 
ELECTRON-ATOM COLLISIONS 
ION-ATOM COLLISIONS 
ATOM COLLISIONS/COMPUTER CODES 
Theoretical studies of radioactive debris attachment to ABM 
materials. Final report | May 1974-30 Apr 1975, 2:11502 
(AD-A-017670) 
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ATOM COLLISIONS/IONIZATION 

Question of secondary negative-ion emission, 2:11510 (UCRL- 
Trans-11173) 

ATOM COLLISIONS/MEETINGS 

Applications of beam-foil spectroscopy to atomic collisions in 
solids, 2:11503 (AD-A-018556) 

ATOM-ATOM COLLISIONS/RESEARCH PROGRAMS 

Low energy scattering of atoms by atoms or molecules (1). 
Relativistic effects in atoms (2). Laser-atom interactions (3). 
Report No. 10 (final), Jul 1972-Sep 1975, 2:11522 (AD-A- 
019441) 

ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BEAMS/CHARGE EXCHANGE 
Plasma effects in cesium charge-exchange cell for negative ion 
production, 2:12092 (UCID-17283) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMKRAFTWERK MUEHLEBERG 
See MUEHLEBERG REACTOR 
ATOM-MOLECULE COLLISIONS/RESEARCH PROGRAMS 

Low energy scattering of atoms by atoms or molecules (1). 
Relativistic effects in atoms (2). Laser-atom interactions (3). 
Report No. 10 (final), Jul 1972-Sep 1975, 2:11522 (AD-A- 
019441) 

ATOMS 
See also HADRONIC ATOMS 
ATOMS/ENERGY-LEVEL TRANSITIONS 

Bibliography on atomic line shapes and shifts (July 1973 through 
May 1975), 2:11515 (PB-246714) 

Effect of multi-mode laser operations on atomic transitions. 
Technical report, 2:11536 (AD-A-019430) 

ATOMS/EXCITED STATES 

Excited state energy transfer studies using electron spin 

coherence, 2:11822 (LBL-5189) 
ATOMS/RELATIVITY THEORY 

Low energy scattering of atoms by atoms or molecules (1). 
Relativistic effects in atoms (2). Laser-atom interactions (3). 
Report No. 10 (final), Jul 1972-Sep 1975, 2:11522 (AD-A- 
019441) 

ATP 
( Adenosine triphosphate.) 
ATP/BIOSYNTHESIS 
Incorporation of adenosine into ATP: formation of 
compartmentalized ATP, 2:11234 
AUDITORY ORGANS/MATHEMATICAL MODELS 
Basilar membrane motion, 2:11322 
AUDITORY ORGANS/PHYSIOLOGY 
Basilar membrane motion, 2:11322 
AUGER ELECTRON SPECTROSCOPY /SENSITIVITY 

Differential Auger spectrometry (Patent; spatial modulation), 

2:10593 
AURORAE 

Atomic and molecular processes in atmospheric environments. 
Final report 26 Apr 1966-30 Jun 1975, 2:11469 (AD-A- 
017206) 

AURORAE/ELECTRONS 

Auroral electron spectra in the atmosphere. Interim report, 

2:11484 (AD-A-023450) 
AURORAE/MATHEMATICAL MODELS 

Auroral simulation studies in support of ICECAP and EXCEDE. 
HAES report No. 24. Final report, | Oct 1974-30 Sep 1975, 
2:11481 (AD-A-021923) 

Numerical modeling of aurora. Volume I of the calendar year 
1974 annual report to the Defense Nuclear Agency. HAES 
report No. 16. Memorandum report, 2:11470 (AD-A-017729) 

AUSTRALIA/SOLAR ENERGY 

Solar energy in Australia, 2:9537 (CONF-760423-) 
AUSTRALIA/URANIUM ORES 

Uranium, 2:9162 
AUSTRALIA/URANIUM RESERVES 

Uranium resources and requirements, 2:9163 
AUTOMOBILE EXHAUST REACTORS 

See AFTERBURNERS 

AUTOMOBILES/AUTOMOTIVE FUELS 

Apparatus and process for mechanical power production by 
acetylene combustion (Patent), 2:10277 

AUTOMOBILES/BIBLIOGRAPHIES 

Automobile air pollution. Part Ill. Control equipment. Catalytic 
converters (citations from Engineering Index). Report for 
1970-Feb 1976, 2:11090 (NTIS/PS-76/0186) 


AZULENE/FLUORESCENCE 


AUTOMOBILES/CATALYTIC CONVERTERS 

Process for rejuvenating automobile emission control catalysts 

(Patent), 2:10324 
AUTOMOBILES/EFFICIENCY 

Urban mass transit energy use and conservation potential, 

2:10160 
AUTOMOBILES/ENVIRONMENTAL EFFECTS 

Effects of road construction on nearby lakes on Alaska’s north 
slope. Annual progress report, May |, 1975-January 31, 1976, 
2:11188 (RLO-2239-T9-| ) 

Energy primer: selected transportation topics, 2:10187 (NP- 
20635) 

Fugitive dust from vehicles using unpaved roads, 2:11 136 

AUTOMOBILES/EXHAUST GASES 

Method and system for the infrared analysis of gases (Patent), 

2:10318 
AUTOMOBILES/FLYWHEELS 

Hybrid drive with kinetic energy store as vehicle drive, 2:10298 

(UCRL-Trans-1 1018) 
AUTOMOBILES/FUEL ECONOMY 

Fuel economy testing, labeling and information disclosure 
procedures and requirements for 1977 and later model year 
automobiles, 2:10161 

AUTOMOBILES/FUEL SYSTEMS 

Development of an emission test procedure for a gasoline vapor 

control system, 2:11153 
AUTOMOBILES/GAS TURBINES 

Compressor designed for the Energy Research and Development 
Agency Automotive Gas Turbine Program, 2:10281 (N-75- 
24116) 

Regenerative heat exchanger (Patent), 2:10286 

AUTOMOBILES/HYBRID SYSTEMS 

Hybrid drive with kinetic energy store as vehicle drive, 2:10298 
(UCRL-Trans-1 1018) 

AUTOMOBILES/INTERNAL COMBUSTION ENGINES 

Apparatus and process for mechanical power production by 
acetylene combustion (Patent), 2:10277 

AUTOMOBILES/NOISE 
Motor vehicle noise, 2:10129 
AUTOMOBILES/POLLUTION CONTROL EQUIPMENT 

Automobile air pollution. Part III. Control equipment (citations 
from the NTIS data base). Report for 1970-Feb 1976, 
2:11089 (NTIS/PS-76/0185) 

Method of oxidizing fuels (Patent), 2:10333 

AUTOMOBILES/SPARK IGNITION ENGINES 

Lean mixture engines testing and evaluation program. Volume I: 
Executive Summary. Final report, May-Dec 1974, 2:10278 
(PB-251765) 

Lean mixture engines testing and evaluation program. Volume 
Il: Comprehensive Discussion. Final report, May-Dec 1974, 
2:10279 (PB-25 1766) 

AUTOMOTIVE FUELS 
See also HYDROGEN FUELS 
Methanol from natural gas for engine fuel. Report No. 5, 2:9383 
(NP-21121) 
AUTOMOTIVE FUELS/COMBUSTION 
Method of oxidizing fuels (Patent), 2:10333 
AUTOMOTIVE FUELS/MIXTURES 
Fuel conversion system (Patent), 2:10304 
AUTONOMIC NERVOUS SYSTEM/PHYSIOLOGY 

Biochemical studies on the development of primary sympathetic 
neurons in cell culture, 2:11230 

Physiological and morphological studies on developing 
sympathetic neurons in dissociated cell culture (Rats, gamma 
radiation), 2:11265 

Synaptic organization and acetylcholine sensitivity of multiply 
innervated autonomic ganglion cells (Necturus maculosus), 
2:11290 

AUTORADIOGRAPHS 
See IMAGES 
AVR REACTOR/SECONDARY COOLANT CIRCUITS 

Water chemistry in nuclear power stations with high-temperature 

reactors with particular reference to the AVR, 2:9754 
AXONS 

See NERVE CELLS 
AZULENE/FLUORESCENCE 

Electronic relaxation processes in polyatomic molecules. 
Progress report, October 1, 1975-September 30, 1976, 
2:11514 (COO-2192-22) 





BACILLUS SUBTILIS/MOLECULAR BIOLOGY 
B 


BACILLUS SUBTILIS/MOLECULAR BIOLOGY 

Studies with infections fra - gre of phage DNA. Final report, 
January |, 1970-June 30, 1976, 2:11211 (COO-2084-19) 

BACKGROUND RADIATION 

Background measurements in monitoring radioactive effluent 
(Review), 2:9317 

BACKGROUND RADIATION/SOFT X RADIATION 

OSO-8 soft x-ray experiment (Wisconsin). Final report, 2:11412 
(N-76-20059) 

BACTERIA/PHOTOCHEMISTRY 

Photo-induced potentials across a polymer stabilized planar 
membrane, in the presence of bacteriorhodopsin, 2:11231 

BACTERIA/PHOTOSYNTHESIS 

Use of picosecond lasers for studying photosynthesis, 2:11214 
(LA-UR-76-1868) 

BACTERIA/RADIOSENSITIVITY 

Radiation resistance of asporogenous bacteria in frozen beef. 
Final report, Sep 1974-Feb 1975, 2:11333 (AD-A-024363) 

BACTERIOPHAGES/INFECTIVITY 

Studies with infections fragments of phage DNA. Final report, 
January 1, 1970-June 30, 1976, 2:11211 (COO-2084-19) 

BAG MODEL/POSTULATED PARTICLES 
Some spectroscopic problems in the bag theory of quark 

confinement, 2:11574 (COO-3069-413) 

BARIUM/CHEMICAL REACTIONS 
Behavior of molybdenum in mixed-oxide fuel, 2:9200 

BARIUM/DIFFUSION 
Electron microscopic study of the surface diffusion of barium on 

the faces of a large tungsten single crystal, 2:10443 (PB- 
250830) 

BARIUM 139/ENERGY LEVELS 
Systematics of the 13/2* single-particle level in the N = 83 

isotopes (Unified model), 2:11720 (CONF-7509135-P2) 

BARIUM ISOTOPES/MASS SPECTROSCOPY 
Separation of alkaline earth from alkali metal fission products in 

the SOLAR on-line mass spectrometer, 2:10661 

BARLEY/BIOCHEMISTRY 
Possible replicative form of brome mosaic virus RNA 4, 2:11232 

BARLEY/CELL CULTURES 
Cellular approaches to agricultural genetics. Progress report, 

December |, 1975-November 30, 1976 (Potatoes, barley, 
tobacco), 2:11325 (COO-2528-2) 

BARNWELL FUEL PROCESSING PLANT/RADIOACTIVE 
EFFLUENTS 
Experience and plans for effluent control at LWR fuel 

reprocessing plants, 2:9224 
BARYON RESONANCES 
See also N)RESONANCES 
Y]RESONANCES 
Doorway-isobar theory for meson-nucleus physics. I. The isobar- 
doorway picture, 2:11787 

BARYON RESONANCES/REVIEWS 
Outlook for baryon spectroscopy, 2:11553 (LBL-5508) 

BARYONS 

See also BARYON RESONANCES 

BARYONS/MASS SPECTRA 
Outlook for baryon spectroscopy, 2:11553 (LBL-5508) 

Some spectroscopic problems in the bag theory of quark 
confinement, 2:11574 (COO-3069-413) 

BASEBALL DEVICES/NEUTRAL ATOM BEAM INJECTION 
Baseball II-T multiple beam project 50 kV, 80 amp, power 

eib system for sustaining neutral beam sources, 2:12087 
ID-17239) 

BATTELLE PACIFIC NORTHWEST 
LABORATORIES/RADIOACTIVE WASTE MANAGEMENT 
Nuclear Waste Management and Transportation quarterly 

progress report, January-March 1976, 2:9240 (BNWL-2029) 

BATTERIES (ELECTRIC) 

See ELECTRIC BATTERIES 

BEAGLES/INTERNAL IRRADIATION 

Current census of the beagle colony (Clinical status of beagles 


following injection of ?**Ra, Pu, ***Ra, ?**Th, Sr, or *'Am), 


2:11355 (COO-119-251) 
BEAGLES/PATHOLOGICAL CHANGES 
Current census of the beagle colony (Clinical status of beagles 
following injection of a, Pu, "Ra, ?*Th, Sr, or *!Am), 
2:11355 (COO-119-251) 
Deposition of 7*°Pu in the skeleton and soft tissues of beagles: 
effect of age at time of injection, 2:11360 (COO-119-251) 
BEAGLES/RADIONUCLIDE KINETICS 
Deposition of “Pu in the skeleton and soft tissues of beagles: 
effect of age at time of injection, 2:11360 (COO-119-251) 
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sa —— and excretion of *“U in the beagle, 2:11362 
9-251) 
Retention and distribution of **'Am(III) in neonatal beagles, 
2:11357 (COO-119-251) 
BEAM DYNAMICS 
(Particle beam motion inside an accelerator.) 
BEAM DYNAMICS/NUMERICAL SOLUTION 

General envelope equation for cylindrically symmetric charged- 

particle beams, 2:10886 
BEAM MONITORS/DESIGN 

Current monitor for the measurement of a pulsed ion beam, 
2:10889 (ANL-Trans- 1075) 

BEAM-PLASMA SYSTEMS/BEAM INJECTION HEATING 

Nonlinear stabilization of the electron two-stream instability in a 
plasma with an ion beam, 2:11971 

BEAM-PLASMA SYSTEMS/CYCLOTRON INSTABILITY 

Behaviours of electrostatic ion _— waves excited in ion 

beam-plasma systems, 2:11992 
BEAM-PLASMA SYSTEMS/DISTRIBUTION FUNCTIONS 

Interaction of cylindrically-symmetric relativistic electron beams 
with planar targets and plasmas: theory and applications. 
Interim report, 2:11913 (AD-A-020930) 

BEAM-PLASMA SYSTEMS/ELECTRIC FIELDS 

Propagation of relativistic electron beams in finite-radius 

magnetized plasma columns, 2:11941 
BEAM-PLASMA SYSTEMS/ELECTROMAGNETIC 

RADIATION 

Excitation of coherent electromagnetic radiation by a relativistic 
electron beam in a plasma with a free surface bounded by a 
metal guide, 2:12034 (SLAC-Trans-174) 

Nonlinear theory for the excitation of monochromatic waves in a 
dielectric medium by an unmagnetized relativistic electron 
beam, 2:12006 

The excitation of coherent electromagnetic radiation in plasma 
waveguides by relativistic electron beams, 2:12026 

Volumetric and surface electromagnetic waves in a three- 
dimensional confined plasma and their excitation with 
relativistic electrons, 2:11993 (AD-A-018210) 

BEAM-PLASMA SYSTEMS/EQUILIBRIUM 

Toroidal plasma equilibria with an embedded intense relativistic 

electron beam, 2:11938 
BEAM-PLASMA SYSTEMS/HYBRID RESONANCE 

Excitation of lower hybrid waves in a plasma by electron beams. 

Interim report, 2:11994 (AD-A-018233) 
BEAM-PLASMA SYSTEMS/MAGNETIC FIELDS 

Propagation of relativistic electron beams in finite-radius 

magnetized plasma columns, 2:11941 
BEAM-PLASMA SYSTEMS/MATHEMATICAL MODELS 

Interaction of cylindrically-symmetric relativistic electron beams 
with planar targets and plasmas: theory and applications. 
Interim report, 2:11913 (AD-A-020930) 

BEAM-PLASMA SYSTEMS/MICROWAVE RADIATION 

Microwave emission in the interaction of a high-current 
relativistic beam with a plasma-filled slow-wave structure, 
2:12003 

BEAM-PLASMA SYSTEMS/NONLINEAR PROBLEMS 

Nonlinear theory for the excitation of monochromatic waves in a 
dielectric medium by an unmagnetized relativistic electron 
beam, 2:12006 

BEAM-PLASMA SYSTEMS/PARAMETRIC INSTABILITIES 

Parametric excitation of ion density fluctuations in the 

relativistic beam-plasma interaction, 2:11956 (AD-A-021459) 
BEAM-PLASMA SYSTEMS/PINCH EFFECT 

Quasisteady interactions of a relativistic electron beam with a 

low-density gas, 2:11905 
BEAM-PLASMA SYSTEMS/PLASMA WAVES 

Experimental study of wave-particle interactions in a beam- 

plasma system. Doctoral thesis, 2:11995 (AD-A-018479) 
BEAM-PLASMA SYSTEMS/QUASILINEAR PROBLEMS 

Nonlinear interaction of an ion flux with plasma, 2:11936 
(CONF-761012-28) 

BEAM-PLASMA SYSTEMS/SCATTERING 

An enhanced scattering of neutralized electron beam along 
magnetic field, 2:11895 (N-76-11852) 

BEAM-PLASMA SYSTEMS/TURBULENCE 
Space-time structure of the ion beam-plasma turbulence and 
particle scattering, 2:11935 
BEAM-PLASMA SYSTEMS/TWO-STREAM INSTABILITY 
Nonlinear stabilization of the electron two-stream instability in a 
lasma with an ion beam, 2:11971 
BE 


See INSECTS 
BEHAVIOR 
(Limited to living systems.) 
BEHAVIOR/MATHE MATICAL MODELS 
Nonlinear interactions underlying visual orientation behavior of 
the fly, 2:11210 
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BELGIAN REACTOR 2 
See BR-2 REACTOR 
BELGIUM/AIR POLLUTION 
—_ pollution. Part 1. Smoke and sulfur dioxide. Part 2. 
rec yer measurments — a7 ck fees 7) ution. 
Mon bulletin, Jul 1973, 2:11087 3 
BELGIUM/ ETEOROLOGY 
Atmospheric pollution. Part 1. Smoke and sulfur dioxide. Part 2. 
Precipitation measurments using sto’ gages pollution. 
Monthly a. Jul 1973, 2:11087 (N-75-25336) 
BELL THEORE 
Experiments _- at the Lawrence Berkeley Laboratory 
bearing relation to Bell's inequality (Localized particle-like 
photon), 2:11566 (LBL-5417) 
Philosophical motivations of Bell’s theorem and the 
experimenter’s problem, 2:11828 (LBL-5418) 
BELOYARSK-1 REACTOR/FUEL ELEMENTS 
Superheat fuel elements for the I. V. Kurchatov Atomic Power 
tation at Be , 2:9758 
BELOYARSK-2 REACTOR/FUEL ELEMENTS 
Superheat fuel elements for the I. V. Kurchatov Atomic Power 
tation at Beloyarsk, 2:9758 
BELOYARSK-2 REACTOR/REACTOR COOLING SYSTEMS 
Some features of the water-chemistry conditions of boiling water 
reactors, 2:9748 
BELT PINCH/IONIZATION 
Investigation of the preionization in the high voltage belt pinch, 
2:11947 (IPP-1/154) 
BELT PINCH/PLASMA INSTABILITY 
The belt pinch: a high-8 tokamak with non-circular cross 
section, 2:11958 (IPP-1/156) 
BENFIELD PROCESS/FLOWSHEETS 
Benfield activated hot potassium carbonate process: commercial 
experience icable to fuel conversion technology (17 refs.), 


2:8901 (EPA-600/2-76-149) 
BENZENE/ROTATIONAL STATES 
Ultranarrowband tunable dye laser for new approaches to 
atomic spectroscopy. Technical report No. 
1975, 2:11512 (AD-A-019782) 
BENZOPHENONE/CHEMICAL RADIATION EFFECTS 
Hydrogen-transfer and charge-transfer in photochemical and 


4, | Jan-31 Dec 


radiation induced reactions. report, November |, 
1975-October 31, 1976, 2:10646 (COO-3118-11) 
BENZOPHENONE/PHOTOLYSIS 

Hydrogen-transfer and charge-transfer in photochemical and 
radiation induced reactions. ress report, November 1, 
1975-October 31, 1976, 2:1 (COO-3118-11) 

BENZOPYRENE/CHEMICAL ANALYSIS 

Polycondensed aromatic compounds (PCA) and carcinogens in 
the shale ash of carbonaceous spent shale from retorting of oil 
shale of the Green River formation (Preliminary results of 
studies on soil, water, vegetation, and air from pristine areas 
of potential oil shale operations, spent shales from various 
retorting processes), 2:9147 

BENZOPYRENE/METABOLISM 
Extent and source of contamination of our food with 
carci nic hydrocarbons, 2:11374 (ORNL-tr-4119) 
BERYLLIUM/D SION WELDING 
Diffusion bonding (Patent), 2:10374 
BERYLLIUM/ELECTRODEPOSITED COATINGS 

Adhesion testing of deposit-substrate combinations, 2:10366 

(SAND-76-8507) 
BERYLLIUM/FABRICATION 

Fabrication and evaluation of hot isostatically pressed beryllium. 
Final technical report Jul 1974-Oct 1975, 2:10357 (AD-A- 
024780) 

BERYLLIUM/MECHANICAL TESTS 

Notched bend behavior of beryllium over a wide range of strain 
rates. Interim technical report Sep 1973-Mar 1975, 2:10393 
(AD-A-021116) 

BERYLLIUM/NEUTRON REACTIONS 

Low energy time-of-flight spectra from spheres pulsed by 14- 

MeV neutrons, 2:121 a (UCID-17223) 
BERYLLIUM/TENSILE PROPERTIES 

Effect of machining damage on tensile properties of beryllium, 
2:10412 (UCID-17248) 

Mechanical p of structural om of beryllium at high 
strain rates. Interim report Jan 1974-May 1975, 2:10390 (AD- 
A-020076) 

BERYLLIUM 8/ROTATIONAL STATES 

How rotational are the ‘’rotational bands’’ in light nuclei, 

2:11642 (CONF-7509135-P1) 
BERYLLIUM 9/ENERGY LEVELS 

Double-differential beryllium neutron cross sections at incident 
neutron energies of 5.9, 10.1, and 14.2 MeV (5.9 to 14.2 
pak differential cross sections, ENDF/B-IV), 2:11676 (LA- 

) 


BERYLLIUM 9/HYPERNUCLEI 
New data on the (K~,7~) reaction, 2:1 1682 
BERYLLIUM 9/KAON MINUS REACTIONS 
New data on the (K~,7~) reaction, 2:11682 
BERYLLIUM 9 TARGET/KAON MINUS REACTIONS 
New data on the (K~,7~) reaction, 2:11682 
BERYLLIUM 9 TARGET/NEUTRON REACTIONS 
Double-differential beryllium neutron cross sections at incident 
neutron energies of 5.9, 10.1, and 14.2 MeV (5.9 to 14.2 
a differential cross sections, ENDF/B-IV), 2:11676 (LA- 
6257) 
Integral measurements to test neutron scattering and gamma-ray 
production cross sections for Be, C, N, H,O, and Fe. Final 
a eee Aug 1971-May 1975 (2 to 20 MeV), 2:11672 (AD-A- 
022196) 
BERYLLIUM 9 TARGET/PION MINUS REACTIONS 
Investigation of | p-shell nuclei, *Li, "Li, and *Be with radiative 
pion capture, 2:11688 
Radiative pion capture in nuclei, 2:11684 
BERYLLIUM 9 TARGET/PROTON REACTIONS 
Neutron experiments at LAMPF (300 to 800 MeV, differential 
cross sections), 2:11554 (ORO-4449-8) 
BERYLLIUM ALLOYS 
See also BERYLLIUM BASE ALLOYS 
BERYLLIUM ALLOYS/CORROSION RESISTANCE 
Beryllium/titanium bimetal system. Final report 10 Sep 1973-5 
Jun 1975, 2:10389 (AD-A-019657) 
BERYLLIUM ALLOYS/ELASTICITY 
High modulus aluminum-beryllium alloys, 2:10416 (AD-A- 
020095 ) 
BERYLLIUM ALLOYS/FABRICATION 
Optimization and design criteria for beryllium/titanium 
composites. Final report | Nov 1973-30 Sep 1975, 2:10352 
(AD-A-019960) 
BERYLLIUM ALLOYS/MECHANICAL PROPERTIES 
Beryllium/titanium bimetal system. Final report 10 Sep 1973-5 
Jun 1975, 2:10389 (AD-A-019657) 
BERYLLIUM BASE ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of intermetallic RE Be,; compounds under 
intense magnetic fields, 2:10445 
BERYLLIUM FLUORIDES/CORROSIVE EFFECTS 
Magnetic fusion energy materials technology program, annual 
progress report for period ending June 30, 1976, 2:10484 
(ORNL-S5189) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BERYLLIUM OXIDES/PERMEABILITY 
Tritium diffusion in nonmetallic solids of interest for fusion 
reactors. Annual progress report, August |, 1975-August |, 
1976, 2:10520 (ORO-4721-2) 
BERYLLIUM OXIDES/POLISHING 
Production engineering measures to manufacture super fine 
finish beryllia. Quarterly progress repot No. 6, | Jan-31 Mar 
1976, 2:10495 (AD-A-024470) 
BETHE-GOLDSTONE EQUATION/BRUECKNER METHOD 
Exact treatment of the Pauli corrections, 2:11751 (CONF- 
7509 135-P2) 
BEZNAU-1 REACTOR/INSPECTION 
Practical experience with the planning and organization of 
inspections at Beznau I and II nuclear power stations of North 
Eastern Switzerland Power Stations Company, 2:9724 
BEZNAU-| REACTOR/REACTOR OPERATION 
Operating experience with Swiss nuclear power stations, 2:9709 
BEZNAU-1 REACTOR/STEAM GENERATORS 
Corrosion problems in PWR steam generators, 2:9725 
BEZNAU-2 REACTOR/INSPECTION 
Practical experience with the planning and organization of 
inspections at Beznau I and II nuclear power stations of North 
Eastern Switzerland Power Stations Company, 2:9724 
BEZNAU-2 pe OR/REACTOR OPERATION 
oats i rience with Swiss nuclear er stations, 2:9709 
ACTOR/STEAM GENERATORS 
Corrosion ciate in PWR steam generators, 2:9725 
BFS REACTOR/REACTOR OPERATION 
Some studies on fast critical assemblies BFS-1, 2:9983 
BIBLIS-A REACTOR/LOAD MANAGEMENT 
Load-following operation of 1,300 MW nuclear power stations, 
2:9722 
BIBLIS-A REACTOR/MEETINGS 
— conference in Duesseldorf. Great interest in the supply 
of fissile material, 2:9251 
BI-GAS PROCESS/FLOWSHEETS 
BIGAS process, 2:8919 (EPA-600/2-76-149) 
BI-GAS PROCESS/PILOT PLANTS 
BIGAS process, 2:8919 (EPA-600/2-76-149) 





BIKINI/BIOGEOCHEMISTRY 


BIKINI/BIOGEOCHEMISTRY 
Fission- and alpha-track study of biogeochemistry of plutonium 
= uranium in carbonates of Bikini and Enewetak atolls. 
(odo 346213} January |, 1976-December 31, 1976, 2:11168 
BINARY-FLUID SYSTEMS/COST BENEFIT ANALYSIS 
User manual for GEOCOST: a computer model for geothermal 
cost analysis. Volume 2. Binary cycle version, 2:9581 (BNWL- 
1942-V2) 
BINARY-FLUID SYSTEMS/FAILURE MODE ANALYSIS 
Preliminary reliability/maintainability analyses (Experimental 
Geothermal Research Facilities study), 2:9596 (NP-21191/2) 
BINARY-FLUID SYSTEMS/RELIABILITY 
Preliminary reliability/maintainability analyses (Experimental 
Geothermal Research Facilities study), 2:9596 (NP-21191/2) 
BINARY-FLUID SYSTEMS/WORKING FLUIDS 
Materials and corrosion factors (Experimental Geothermal 
Research Facilities study), 2:9601 (NP-21191/2) 
BINDING ENERGY 
(For chemical and nuclear bonding; see also BONDING.) 
BINDING ENERGY/CHEMICAL SHIFT 
Prediction of core electron binding energies with a four- 
parameter equation, 2:10620 
BINDING ENERGY/PREDICTION EQUATIONS 
Prediction of core electron binding energies with a four- 
parameter equation, 2:10620 
BIOASSAY 
Evaluation of particulate characterization techniques (7 refs.), 
2:9046 (EPA-600/2-76-149) 
BIOCHEMICAL REACTION KINETICS/MEASURING 
METHODS 
Measurement of duration of fluorescence of chlorphyll in a 
pulsed fluorometer with excitation from a laser with 
synchronization of the modes, 2:11216 (LA-tr-75-36) 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
BIOLOGICAL RADIATION EFFECTS/ENERGY ABSORPTION 
Microdosimetry and the effects of small doses of radiation, 
2:11349 
BIOLOGICAL RADIATION EFFECTS/MATHEMATICAL 
MODELS 
Structural model of radiation effects in living cells, 2:11328 
BIOLOGICAL RADIATION EFFECTS/RESEARCH 
PROGRAMS 
Annual research report, | July 1974-30 June 1975, 2:11336 
(AD-A-023119) 
BIOLOGICAL SHIELDS/DESIGN 
Radiation safety shield for a syringe (Patent), 2:10706 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and 
algae.) 
See also PLANTS 
Energy, agriculture, and waste management (Book of conference 
proceedings), 2:10186 
BIOMASS/CONVERSION 
Utilization of plant biomass as an energy feedstock, 2:10211 
BIOMASS/PRODUCTION 
Energy and agricultural biomass production utilization in 
Canada, 2:10200 
Utilization of plant biomass as an energy feedstock, 2:10211 
BIOMASS/USES 
Energy and agricultural biomass production utilization in 
Canada, 2:10200 
BIOMEDICAL RADIOGRAPHY 
See also DIAGNOSTIC TECHNIQUES 
BIOMEDICAL RADIOGRAPHY/DIAGNOSTIC TECHNIQUES 
Photographic quality assurance in diagnostic radiology, nuclear 
medicine, and radiation therapy. Volume I. The basic 
rinciples of daily photographic quality assurance, 2:11340 
(FDA. 76-8043) ee eS 
BIOMEDICAL RADIOGRAPH Y/IMAGES 
Photographic quality assurance in diagnostic coy nuclear 
medicine, and radiation therapy. Volume I. The basic 
rinciples of daily photographic qualit assurance, 2:11340 
(FDA76-8043) ee 
BIRDS 
See also FOWL 
BIRDS/BEHAVIOR 
Multivariate Ornstein-Uhlenbeck process in studies of home 
e. Technical report No. 2, 2:11176 (ORO-5147-1) 
BIRDS/T ELEMETRY 
Multivariate Ornstein-Uhlenbeck process in studies of home 
range. Technical report No. 2, 2:11176 (ORO-5147-1) 
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BISMUTH/CATALYTIC EFFECTS 

Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts ), 2:9347 

BISMUTH/SUPERCONDUCTIVITY 
Spin effects in ultra-thin film superconductors, 2:10448 
BISMUTH COMPOUNDS/FRA RE PROPERTIES 
Ceramic research on transformational ae and 
stoichiometry effects on fracture. Research progress report, 
June 1, 1975-May 31, 1976, 2:10506 (COO-3420-5) 
BITTER SPAR 

See DOLOMITE 
BITUMENS 

See also COAL TAR 
BITUMENS/CHEMICAL ANALYSIS 

Characterization of synthetic liquid fuels (Chemical analysis and 
molecular weights of shale oil, tar sand bitumen, coal liquids, 
and their fractions), 2:9152 

Sulfur compounds in oils from the western Canada tar belt (Gas 
oil fractions from tar sand bitumens and heavy oils from the 
Lloydminster field), 2:9150 

BITUMENS/CHEMICAL COMPOSITION 

Characterization of Utah tar sand bitumen (Physical properties 

and chemical composition), 2:9151 
BITUMENS/OXIDATION 

Oxidation of a bitumen in relation to its recovery from tar sand 
formations (Treatment with oxygen, air, or ozone, then 
aqueous solutions of Na hydroxide or sulfite for application to 
in-situ processing), 2:9149 

BITUMENS/PHYSICAL PROPERTIES 

Characterization of Utah tar sand bitumen (Physical properties 

and chemical composition), 2:9151 
BITUMENS/USES 

Chemical modification of a bitumen and its non-fuel uses 

(Reactions bd tar sand asphaltenes in synthesis of non-fuel 
products), 2:9153 
BITUMINOUS COAL/CHEMICAL REACTIONS 

Application of thermal analytical methods in the 
characterization of carbonaceous materials (Reactivity toward 
O, and CO,), 2:8971 

BLACK HOLES/BIBLIOGRAPHIES 
Quasars, pulsars and black holes (a bibliography with abstracts). 
Report for 1964-Feb 1976, 2:11423 (NTIS/PS-76/0134) 
BLACK HOLES/GRAVITATIONAL COLLAPSE 
Supercritical fields and bald black holes, 2:11463 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOCKING 
See CHANNELING 
BLOOD 
See also BLOOD PLASMA 
BLOOD/CENTRIFUGATION 
Centrifuge apparatus (Patent), 2:10679 
Closed continuous-flow centrifuge rotor (Patent), 2:10677 
BLOOD PLASMA/QUANTITATIVE CHEMICAL ANALYSIS 

Design, construction, and application of XRF systems for 
analysis of trace elements in clinical, biological, and 
environmental samples. Progress report, August |, 1975-June 
30, 1976, 2:11212 (COO-3040-5) 

BLOWDOWN/HEAT TRANSFER 

COBRA-IV simulation of the semiscale core during blowdown, 
2:9994 (BNWL-SA-5922) 

Experiment data report for Semiscale Mod-1! Test S-02-8; 
blowdown heat transfer test (PWR), 2:9990 (ANCR-NUREG- 
1238) 

BLOWDOWN/HYDRAULICS 
COBRA-IV simulation of the semiscale core during blowdown, 
2:9994 (BNWL-SA-5922) 
BN-350 REACTOR/SPENT FUEL STORAGE 
Storage of spent fuel from fast reactors at atomic electric power 
” ee regeneration plants, 2:9208 (ERDA-tr-197) 
B 


See BELOYARSK-1 REACTOR 
BNPS-2 REACTOR 
See BELOYARSK-2 REACTOR 
BOILER FUEL/ADDITIVES 
Effect of additives on boiler cleanliness and particulate 
emissions, 2:9637 
BOILERS 
See also VAPOR GENERATORS 
BOILERS/ELECTRON BEAM WELDING 
Applying electron beam welding in nuclear engineering, 2:10369 
BOILING DETECTION 
Detection of sodium boiling in liquid-metal fast breeder reactors 
by monitoring neutron noise signals for oscillatory 
com its, 2:9819 
Void detection in BWR by noise analysis, 2:9704 
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BOILING DETECTION/MEETINGS 

Proceedings of a seminar on the potential for LMFBR boiling 
detection by acoustic/neutronic monitoring, Argonne, Illinois, 
April 8-9, 1976, 2:9767 (ANL-CT-76-34) 

BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE TISSUES/BIOSYNTHESIS 

Bone cell kinetics in the metaphysis of the growing long bone of 
the rat, 2:11276 (COO-119-251) 

Bone formation in trabecular bone of thoracic and lumbar 
vertebral bodies as measured by tetracycline label evaluation, 
2:11273 (COO-119-251) 

Cells at risk in trabecular bone of young adult beagles: cell 
roliferation (tritiated thymidine studies) at the bone surface, 
211275 (COO-119-251) 

Dose response of low doses of dichloromethylene diphosphonate 

al in the bone of a growing rat, 2:11270 (COO-119- 

Preliminary evaluation of bone formation in sixth rib of beagles, 
2:11274 (COO-119-251) 

Rationale for the evaluation of trabecular bone turnover, 
2:11272 (COO-119-251) 

Study of bone formation in the mandibular alveolar process of 
the young adult beagle by tetracycline label analysis, 2:11269 
(COO-119-251) 

BONE TISSUES/CYTOLOGY 

Bone cell kinetics in the metaphysis of the growing long bone of 
the rat, 2:11276 (COO-119-251) 

Bone formation in trabecular bone of thoracic and lumbar 
vertebral bodies as measured by tetracycline label evaluation, 
2:11273 (COO-119-251) 

Cells at risk in trabecular bone of young adult beagles: cell 
proliferation (tritiated thymidine studies) at the bone surface, 
2:11275 (COO-119-251) 

Influence of high proportions of dietary phosphate on the bone 
of growing swine, 2:11271 (COO-119-251) 

Preliminary studies on the use of the Quantimet-720 for the 
— of radiographs of bone sections, 2:11258 (COO- 
119-251) 

Preliminary evaluation of bone formation in sixth rib of beagles, 
2:11274 (COO-119-251) 

Rationale for the evaluation of trabecular bone turnover, 
2:11272 (COO-119-251) 

Study of bone formation in the mandibular alveolar process of 
the young adult beagle by tetracycline label analysis, 2:11269 
(COO-119-251) 

BONE TISSUES/GROWTH 

Influence of high proportions of dietary phosphate én the bone 

of growing swine, 2:11271 (COO-119-251) 
BONE TISSUES/RADIOACTIVITY 

Health and Safety Laboratory environmental quarterly, June |, 
1976-September 1, 1976 (Fallout radionuclides in 
environment), 2:11141 (HASL-308) 

BOR-60 REACTOR/GAMMA FUEL SCANNING 

Nondestructive methods of analysis of the nuclear fuel of fast 
neutron reactors, 2:10592 (ERDA-tr-205) 

BOR-60 REACTOR/SPENT FUELS 

Experimental regeneration of irradiated uranium fuel frum the 
BOR-60 reactor by the fluoride method, 2:9221 (ERDA-tr- 
202) 

BORANES/CRYSTAL STRUCTURE 

Crystal and molecular structures of two thermally 
interconvertible metallocarborane isomers, 1,8,5,6- and 
1,7,5,6-(eta*-C,H, ),Co,C,B,H;. Reversible metal-metal bond 
— in a polyhedral surface (''B and 'H NMR studies), 

710618 
BORANES/MOLECULAR STRUCTURE 

Crystal and molecular structures of two thermally 

interconvertible metallocarborane isomers, 1 ,8,5,6- and 
1,7,5,6-(eta’-C,H, ),Co,C,B,H,. Reversible metal-metal bond 
formation in a polyhedral surface (''B and 'H NMR studies), 
2:10618 

BORANES/STABILITY 

Crystal and molecular structures of two thermally 

interconvertible metallocarborane isomers, 1,8,5,6- and 
1,7,5,6-(eta®-C,H, ),Co,C,B,H;. Reversible metal-metal bond 
Soe in a polyhedral surface (''B and 'H NMR studies), 
BORATES/RAMAN SPECTRA 
Identification of polyborate and fluoropolyborate ions in solution 


by Raman ahenmcren 2:10599 
BOREHOLES IN 
Miniature underwater bore hole inspection apparatus (Patent, 
visual inspection), 2:10970 


BORON OXIDES/EXCITATION 


BOREHOLES/JOINING 

Effect of the blast flow rate on the displacement of the zones in 
the linki e during underground ification, 2:8938 
(UCRL-Trans‘t 1130) ' , = 

BOREHOLES/SONIC LOGGING 

Possibility of using ultrasonic preventive 
conditions of a gasification 
(UCRL-Trans-1 1157) 

BORON/CHEMICAL REACTION KINETICS 

Kinetics of the boron plus nitrogen reaction (Reaction kinetics 

at 1479 to 1823°K), 2:10617 
BORON/ELECTRONIC STRUCTURE 
Cluster calculations of the effects of local bonding on the 
— properties of B, octahedra, 2:10536 (AD-A- 
) 

BORON 10/NUCLEAR MAGNETIC RESONANCE 

O-17, B-10, and B-1 1 NMR of B,O, glass, 2:10509 
BORON 10 TARGET/PROTON REACTIONS 

Positive and negative pion production near threshold, 2:1 1648 
BORON 11/NUCLEAR MAGNETIC RESONANCE 

O-17, B-10, and B-11 NMR of B,O, glass, 2:10509 
BORON 11 REACTIONS/STRIPPING 

Semiclassical theory for heavy ion neutron transfer reactions, 

2:11737 (CONF-7509135-P2) 
BORON 11 TARGET/PION PLUS REACTIONS 
Nucleon charge exchange and (2,aN) reactions, 2:11652 
BORON 11 TARGET/PROTON REACTIONS 

Search for collective E2 strength above the giant dipole 
resonance of "*C by radiative capture of protons, 2:11674 
(CONF-7509135-P2) 

BORON ALLOYS/BIBLIOGRAPHIES 

Boron reinforced composites (a bibliography with abstracts). 

Report for 1972-May 1976, 2:10529 (NTIS/PS-76/0420) 
BORON ALLOYS/IMPACT STRENGTH 

Improved impact-resistant boron-aluminum composites for use 

as turbine engine fan blades, 2:10403 (N-76-18236) 
BORON ALLOYS/MECHANICAL PROPERTIES 

Interlaminar strength of laminated polymeric matrix composites. 

Final report Jun-Dec 1973, 2:10533 (AD-A-024722) 
BORON ALLOYS/SINTERING 

Investigation of ceramics for high temperature turbine 

components. Final report 18 Oct 1974-17 Oct 1975 (Sintered 
SiC), 2:10493 (AD-A-022901) 
BORON ARSENIDES/CRYSTAL GROWTH 

Boron arsenide and boron phosphide for high temperature and 
luminescent devices. Final technical report, | Jul 1969-31 Aug 
1975, 2:10546 (N-76-10285) 

BORON CARBIDES/PERMEABILITY 

Tritium diffusion in nonmetallic solids of interest for fusion 
reactors. Annual progress report, August 1, 1975-August |, 
1976, 2:10520 (ORO-4721-2) 

BORON COMPOUNDS/BIBLIOGRAPHIES 

Boron reinforced composites (a bibliography with abstracts). 

Report for 1972-May 1976, 2:10529 (NTIS/PS-76/0420) 
BORON COMPOUNDS/BINDING ENERGY 

Prediction of core electron binding energies with a four- 

parameter equation, 2:10620 
BORON COMPOUNDS/FABRICATION 

Fabrication process development of SiC/superalloy composite 
sheet for exhaust system components. Technical report, 15 Jul 
1974-31 Oct 1975, 2:10532 (N-76-17202) 

BORON COMPOUNDS/SINTERING 

Fabrication process development of SiC/superalloy composite 
sheet for exhaust m components. Technical report, 15 Jul 
1974-31 Oct 1975, 2:10532 (N-76-17202) 

Phase relations and stability studies in the Si,n,-SiO,-Y,O, 
pseudo-ternary system. (6) development of microstructure, 
strength and fracture toughness of hot-pressed Si,N,. (7) 
sintering of sic with boron compounds. (8). Technical reports, 
2:10490 (AD-A-024268) 

BORON ISOTOPES/ISOTOPE SEPARATION 

Method for separating the isotopes of a chemical element and a 

device for carrying out said method (Patent), 2:9182 
BORON NITRIDES/CHEMICAL PREPARATION 

Kinetics of the boron plus nitrogen reaction (Reaction kinetics 

at 1479 to 1823°K), 2:10617 
BORON NITRIDES/COATINGS 
Crystalline structure of 


ing under 
coal, 2:8935 


n film deposited on pre 
boron nitride. Interim technical report, 2:10550 (AD-A- 
019437) 
BORON NITRIDES/CRYSTAL GROWTH 
Boron nitride semiconductor films. Final report 15 Jul 1974-15 


Jul 1975, 2:10492 (AD-A-020157) 
BORON OXIDES/ELECTRONIC STR' RE 
O-17, B-10, and B-11 NMR of B,O, glass, 2:10509 





BORON OXIDES/EXCITATION 


BORON OXIDES/EXCITATION 
Anomalous quasielastic light scattering from metal oxide glasses, 


2:10523 
BORON OXIDES/LIGHT SCATTERING 

——— quasielastic light scattering from metal oxide glasses, 

2:10523 
BORON OXIDES/THERMAL CONDUCTIVITY 

"'Glassy’’ low temperature thermal properties in crystalline 

solids, 2:10433 (COO-3151-67) 
BORON OXIDES/USES 

Feasibility investigations of growing and characterizing gallium 
arsenide crystals in ribbon form. Quarterly progress report | 
Jan-31 Mar 1975 (B,O, encapsulated feedstock), 2:10547 
(PB-252358) 

BORON PHOSPHIDES/CRYSTAL GROWTH 

Boron arsenide and boron phosphide for high temperature and 
luminescent devices. Final technical report, 1 Jul 1969-31 Aug 
1975, 2:10546 (N-76-10285) 

BORSSELE REACTOR/PRESSURE VESSELS 

Some applications of fracture mechanics, 2:9708 

BOUNDARY LAYERS/SEASONAL VARIATIONS 

Modeling of the effects of pollutants and dispersion in urban 
atmospheres. Final report, | Jun 1971-31 Jan 1975, 2:11104 
(PB-25 1696) 

BOUNDARY-VALUE PROBLEMS/NUMERICAL SOLUTION 

Generalized collocation methods for time dependent nonlinear 
boundary value problems, 2:9059 

BR-2 REACTOR/IRRADIATION CAPSULES 
Critical heat flux through a stagnant water annulus, 2:9976 
BRAIN 
See also CEREBELLUM 
BRAIN/MORPHOLOGICAL CHANGES 

Topographic polarity of the optic tectum studied by 
reimplantation of the tectal tissue in adult goldfish (Carassius 
auratus, brain), 2:11309 

BRAKING RADIATION 
See BREMSSTRAHLUNG 
BRAZING ALLOYS/CHEMICAL COMPOSITION 
Nickel-chromium-silicon brazing filler metal (Patent), 2:10457 
BREASTS 
See MAMMARY GLANDS 
BREEDING BLANKETS/BREEDING 

Quality of fissile fuel bred in a fusion reactor blanket, 2:12061 

(BNWL-SA-5750) 
BREEDING BLANKETS/DESIGN 

Blanket design for the mirror fusion/fission hybrid reactor, 
2:12066 (UCRL-78515) 

Conceptual design of the blanket and power conversion system 
for a mirror hybrid fusion-fission reactor. 12-month ress 
report, July 1, 1975-June 30, 1976, 2:12042 (GA-A-14021) 

Hollow-ring construction, especially for a circular blanket of a 
thermonuclear reactor (Patent), 2:12068 

BREEDING BLANKETS/TEST FACILITIES 
Fast Breeder Blanket Facility (FBBF). Quarterly progress report, 
a 1, 1976-August 30, 1976, 2:9784 (COO-2826-1) 
BRE AHLUNG 
Bremsstrahlung in a nonequilibrium plasma, 2:11923 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRINES/CORROSIVE EFFECTS 

Geothermal materials studies. Quarterly report, January-March 
1976, 2:9604 (UCID-17261-76-1) 

Materials and corrosion factors (Experimental Geothermal 
Research Facilities study), 2:9601 (NP-21191/2) 

BRITISH GAS CORPORATION PROCESS 
See CRG PROCESSES 
BROKDORF REACTOR/REACTOR LICENSING 
Announcement of recommendations by the Reaktor- 
Sicherheitskommission (RSK), 2:9730 
BROMINATED AROMATIC 
HYDROCARBONS/FLUORESCENCE 
Electronic relaxation processes in polyatomic molecules. 
ress report, October 1, 197 aegeember 30, 1976, 
2:11514 (COO-2192-22) 
BROMINATED AROMATIC HYDROCARBONS/RELAXATION 

Electronic ——s processes in polyatomic molecules. 

. October 1, 197 iptenteer 30, 1976, 
2:11514 (c ‘00-2192-22) 
BROMINE/QUANTITATIVE CHEMICAL ANALYSIS 

Design, construction, and lication of XRF systems for 
analysis of trace elements in clinical, biological, and 
environmental samples. Progress report, August 1, 1975-June 
30, 1976, 2:11212 (COO-3040-5) 

BROMINE 74/BETA-PLUS DECAY 

Mean life of the 854 keV 0*, state in “Se and the coexistence 

model, 2:11715 
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BROMINE COMPOUNDS/BINDING ENERGY 
Prediction of core electron binding energies with a four- 
parameter equation, 2:10620 
BROOKHAVEN HIGH FLUX BEAM REACTOR 
See HFBR REACTOR 
BROWN COAL/BRIQUETTING 
Process for the manufacture of brown coal briquettes (Patent; 
20 claims; 2 drawings), 2:9039 
BROWN COAL/DRYING 
Process for the manufacture of brown coal briquettes (Patent; 
20 claims; 2 drawings), 2:9039 
BUILDINGS 
See also APARTMENT BUILDINGS 
GREENHOUSES 
HOUSES 
BUILDINGS/AIR CONDITIONING 
Energy conserving thermostatic control (Patent), 2:10229 
Energy conservation system (Patent), 2:10230 
BUILDINGS/BLAST 
The nuclear fire threat to urban areas. Final report Aug 1973- 
Apr 1975, 2:12149 (AD-A-018342) 
BUILDINGS/DESIGN 
Utilization of solar energy, 2:9519 (CONF-760423-) 
BUILDINGS/ENERGY CONSERVATION 
Utilization of solar energy, 2:9519 (CONF-760423-) 
BUILDINGS/ENERGY CONSUMPTION 
Committee on the Challenges of Modern Society (CCMS) North 
— Treaty Organization status report: rational use of 
nergy program, 2:10156 (ERDA-76/132) 
BUILDINGS/FIRE HAZARDS 
The nuclear fire threat to urban areas. Final report Aug 1973- 
Apr 1975, 2:12149 (AD-A-018342) 
BUILDINGS/SHIELDS 
Shielding of buildings or structural parts from electromagnetic 
radiation (Patent), 2:10054 
BUILDINGS/SOLAR SPACE HEATING 
Solar heating of buildings and domestic hot water. Final report, 
Jul 1974-Dec 1975, 2:9517 (AD-A-021862) 
BUILDINGS/SPACE HEATING 
Construction design as an influential factor in space 
conditioning, 2:10232 (ERDA-tr-166) 
Energy conserving thermostatic control (Patent), 2:10229 
Energy conservation system (Patent), 2:10230 
Increasing heating needs: luxury or necessity, 2:10231 (ERDA- 
tr-165) 
BUILDINGS (CONTAINMENT) 
See CONTAINMENT BUILDINGS 
BUNKER OILS 
See RESIDUAL FUELS 
BUSES/EFFICIENCY 
Urban mass transit energy use and conservation potential, 
2:10160 
BUTANE/CHEMICAL REACTIONS 
Effect of gold on hydrogenolysis, isomerization, and 
ion reactions on polycrystalline platinum and 
iridium foils, 2:10632 
BWR TYPE REACTORS 
See also DODEWAARD REACTOR 
DUANE ARNOLD-I REACTOR 
FUKUSHIMA-2 REACTOR 
ISAR REACTOR 
JPDR REACTOR 
MUEHLEBERG REACTOR 
OYSTER CREEK-I REACTOR 
WUERGASSEN REACTOR 
BWR TYPE REACTORS/ANNEALING 
Surface treatment of corrosion-resistant components for boiling 
water reactors, 2:10476 
BWR TYPE REACTORS/BLOWDOWN 
COBRA-IV simulation of the semiscale core during blowdown, 
2:9994 (BNWL-SA-5922) 
BWR TYPE REACTORS/BOILING DETECTION 
VR TYPE REACTORS/CONDENSATION CHA 
BWR TYPE REA NSA CHAMBERS 
Nuclear reactor building with a drywell installed in a 
containment (Patent), 2:10034 
CTORS/CONTA 


BWR TYPE REA INMENT SHELLS 
Problems encountered in the construction of reactor safety 





containments from steel, 2:10371 
CTORS/CONT 


BWR TYPE REA AINMENT SYSTEMS 
Mark Il containment ic forcing functions information 
report, 2:10010 (NEDO-21061(Rev.2)) 
BWR TYPE REACTORS/CONTROL ELEMENTS 
Boiling-water reactor (Patent), 2:9944 
BWR TYPE REACTORS/CONTROL ROD DRIVES 
Boiling-water reactor (Patent), 2:9944 
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BWR TYPE REACTORS/CRITICAL HEAT FLUX 
XN-2 critical t, 2:9694 (XN-75-34-A(Rev.1)) 
BWR TYPE REACTORS/ECCS 
Exxon Nuclear Company WREM-based NJP-BWR ECCS 
evaluation model and application to the Oyster Creek Plant, 
2:10028 (XN-75-55(Rev.2)) 
Responses to NRC questions concerning NJP-BWR ECCS 
evaluation model and ication to de Oyster Creek Plant, 


2:10063 CXN-75-55( Ree 2 )(Suppl.1)) 
BWR TYPE REACTORS/ELE AL EQUIPMENT 
————— consideration of 6,900 V metal-clad switch gear for 
1,100 MWe nuclear power station, 2:9701 
BWR TYPE REACTORS/FUEL ASSEMBLIES 
— on local power peaking in BWR type fuel assembly, 


BWR TYPE REACTORS/FUEL CANS 
Reaction of Zircaloy cladding with steam under simulated loss- 
of-coolant accident conditions, 2:10035 (JPNRSR-23) 
BWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
a car characteristics of BWR fuel bundles, 
:9700 
BWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Creep collapse analysis of BWR fuel using SAFE-COLAPS 
model, 2:9691 (NEDO-20606A ) 

BWR TYPE REACTORS/HEAT EXCHANGERS 

Current status and development of heat — for boiling 
water reactor nuclear power plant, 2:9702 

BWR TYPE REACTORS/LOSS OF COOLANT 

COMPARE: a computer program for the transient calculation of 
a system of volumes connected by flowing vents, 2:10008 
(LA-NUREG-6488-MS) 

Dewetting and rewetting or phases of thermo-hydraulic safety of 
nuclear power reactors (light water-cooled), 2:9997 (COO- 
3027-23) 

Exxon Nuclear Company WREM-based NJP-BWR ECCS 
evaluation model and application to the Oyster Creek Plant, 
2:10028 (XN-75-55(Rev.2)) 

Pressure wave propagation in a LWR downcomer and resultant 
load on the core shroud due to rupture of a primary coolant 
loop, 2:10050 

sg Mr gene a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
ser’s manual. Volume I. RELAP4/MODS description, 

2:10024 (TID-27136/1) 

RELAP4/MODS: a computer program for transient thermal- 

—_ analysis of nuclear reactors and related systems. 
ser’s manual. Volume II. Program implementation, 2:10025 
(TID-27136/2) 

RELAP4/MODS: a computer program for transient thermal- 

—— analysis of nuclear reactors and related systems. 
ser’s manual. Volume III. Checkout applications, 2:10026 
(TID-27136/3) 

Water entrainment in intercompartmental flows resulting from 

iy tia breaks: literature study. Topical report, 2:10018 (PB- 
BWR TYPE REACTORS/MELTDOWN 

Studies on molten fuel-concrete interactions, 2:10022 (SAND- 
76-6021) 

BWR TYPE REACTORS/PLUTONIUM RECYCLE 

Assessing the plutonium worth in light water reactors, 2:9849 

Economic alternatives for the long-term use of plutonium 
produced in light water reactors, 2:9712 

Evaluation of the plutonium value in light-water reactors, 2:9706 
(ERDA-tr-220) 

Final generic environmental statement on the use of recycle 
—- in mixed oxide fuel in light water cooled reactors. 

xecutive summary, 2:9843 (NUREG-0002-ES) 

Final generic environmental statement on the use of recycle 
:: in mixed oxide fuel in light water cooled reactors. 

‘olume 1, 2:9844 (NUREG-0002( Vol.1)) 

Final generic environmental statement on the use of recycle 
Gat in mixed oxide fuel in light water cooled reactors. 

olume 2, 2:9845 (NUREG-0002( Vol.2)) 

Final generic environmental statement on the use of recycle 
Gaara: in mixed oxide fuel in light water cooled reactors. 

olume 3, 2:9846 (NUREG-0002( Vol.3)) 

Final generic environmental statement on the use of recycle 
a: in mixed oxide fuel in light water cooled reactors. 

olume 4, 2:9847 (NUREG-0002( Vol.4)) 

Final generic environmental statement on the use of recycle 
woaiem in mixed oxide fuel in light water cooled reactors. 
olume 5. Public comments and Nuclear R 

Commission , 2:9848 (NUREG-0002( Vol.5)) 
BWR TYPE REACTORS/PRESSURE VESSELS 

Device for shutting a pressurized enclosure (Patent), 2:9696 

Fracture toughness of ferritic materials in light water nuclear 
reactor vessels. Final report, 2:9693 (PB-249017) 


CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 


BWR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
In-service diagnostics of LWR primary coolant circuits, 2:9711 
Reactor primary coolant system pipe rupture study. Progress 

report No. 33, January-June 1975, _ eee (EAP. 16207 33) 


Reactor pri nf coolant system pipe 
= No. 35, January-March | "10002 » (CEAP10207- 


BWR TYPE REACTORS/REACTOR ACCIDENTS 
Potential accident risks in U.S. commercial nuclear power 
plants, 2:10055 
BWR TYPE REACTORS/REACTOR COMPONENTS 
Surface treatment of corrosion-resistant components for boiling 
water reactors, 2:10476 
BWR TYPE REACTORS/REACTOR COOLING SYSTEMS 
— —~ A of bubble growth under time-dependent pressure field, 
il 
Investigation and evaluation of cracking in austenitic stainless 
steel piping of boiling water reactor plants. Technical report, 
es 9692 iP 246645) 
BWR TYPE REACTORS/REACTOR LATTICE PARAMETERS 
Neutron power spectral density, transfer function and input 
noise of a boiling water nuclear reactor, 2:9707 
BWR TYPE REACT ORS/REACTOR MATERIALS 
Corrosion of materials for LWR, 2:9699 
Selection of materials for LWR, 2:9698 
BWR TYPE REACTORS/REACTOR SAFETY 
Exxon Nuclear Company WREM-based NJP-BWR ECCS 
evaluation model and application to the Oyster Creek Plant, 
2:10028 (XN-75-55(Rev.2)) 
Potential accident risks in U.S. commercial nuclear power 
plants, 2:10055 
Problems encountered in the construction of reactor safety 
containments from steel, 2:10371 
Reactor safety and technology. Quarterly progress report, 
January 1-March 31, 1976, 2:10009 (LAPR-NUREG-6317) 
BWR TYPE REACTORS/WELDED JOINTS 
Surface treatment of corrosion-resistant components for boiling 
water reactors, 2:10476 


Cc 


CADMIUM/BINDING ENERGY 
Study of bond strengths in metals using localized functions. Final 
report, 2:10425 (AD-A-021150) 
CADMIUM/CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts ), 2:9347 
CADMIUM/ECOLOGICAL CONCENTRATION 
Contamination of groundwater by heavy metals from the land 
poe of fly ash. Technical progress report, June 1, 1976- 
ugust 31, 1976, 2:11166 (COO-2727-4) 
CADMI M/ELECTRON SPECTRA 
Widths of atomic 4s and 4p vacancy states, 46 less than or equal 
to z less than or equal to 50, 2:10435 (N-76-13932) 
CADMIUM/PRECIPITATION 
Removal of trace metals from wastewater by lime and ozonation, 
2:11189 
CADMIUM /SELF-DIFFUSION 
Mechanism of diffusion in molten zinc and cadmium, 2:10440 
(PB-250865) 
CADMIUM 106/HIGH SPIN STATES 
High spin states in '*Cd (Preliminary level scheme), 2:11723 
(CONF-7509135-P2) 
CADMIUM 107/HIGH SPIN STATES 
Investigation of high-spin states in transitional nuclei, 2:11722 
(CONF-7509135-P1) 
CADMIUM SELENIDES/PHOTOCONDUCTIVITY 
er Se ):Cu-photoconductive material for electrophotography, 


9494 
CADMIUM SELENIDES/PHYSICAL PROPERTIES 
we > ~+y ‘Cu-photoconductive material for electrophotography, 


CADMIUM SULFIDE SOLAR CELLS/EFFICIENCY 
Preparation of p-type InP films  « a and conducting 
substrates via chemical position, 2:9495 
CADMIUM SULFIDE SOLA CELLS/ELECTRIC AL 
PROPERTIES 


CdS/Cu,S heterojunction, 2:9490 
CADMIUM SULFIDE SOLAR CELLS/FABRICATION 
imization of the CdS-Cu,S backwall solar cell, 2:9492 
CADMIUM SULFIDE SOLAR CELLS/OPTIMIZATION 
Optimization of the CdS-Cu,S backwall solar cell, 2:9492 





CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 


CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 
Low cost grid for Cu,S-CdS solar cells, 2:9493 
CADMIUM SULFIDE SOLAR CELLS/PERFORMANCE 


TESTING 
Accelerated life performance characteristics of thin-film Cu,S- 
CdS solar cells, 2:9491 
CADMIUM SULFIDE SOLAR CELLS/PHYSICAL 
PROPERTIES 
CdS/Cu,S heterojunction, 2:9490 
CADMIUM SULFIDES/CYCLOTRON RESONANCE 
Piezo electric polaron and polaron pinning in n-CdS, 2:10519 
(COO-3 151-68) 
CADMIUM SULFIDES/PHOTOCONDUCTIVITY 
Cd(S,Se):Cu-photoconductive material for electrophotography, 
2:9494 


CADMIUM SULFIDES/PHYSICAL PROPERTIES 
Cd(S,Se):Cu-photoconductive material for electrophotography, 
2:9494 
CADMIUM SULFIDES/SORPTIVE PROPERTIES 
Photodesorption: a critical review, 2:10557 (COO-2425-4) 
CADMIUM TELLURIDES/PHYSICAL RADIATION EFFECTS 
Study of the effects of radiation on the electrical and optical 
properties of HgCdTe, 2:10961 (AD-A-025222) 
CALCITE/ABUNDANCE 
Mineralogy of oil shale in the upper part of the Parachute Creek 
member of the Green River formation in the eastern Uinta 
Basin, Utah (X-ray diffraction studies), 2:9127 (USGS-OFR- 
76-381) 
CALCITE/DISSOLUTION 
Dissolution of calcite in CO,-saturated solutions at 25°C and | 
atmosphere total pressure, 2:9608 
CALCIUM/BIOLOGICAL EFFECTS 
f-bungarotoxin, a phospholipase that stimulates transmitter 
release, 2:11219 
Gating mechanism for the activation of the sodium conductance 
in nerve membranes, 2:11291 
Signal transmission from photoreceptors to ganglion cells in the 
visual system of the giant barnacle (Balanus nubilus), 2:11297 
CALCIUM/PION MINUS REACTIONS 
Gamma rays following the interaction of 70 MeV pions with S-D 
shell nuclei, 2:11699 
CALCIUM/PION PLUS REACTIONS 
Gamma rays following the interaction of 70 MeV pions with S-D 
shell nuclei, 2:11699 
CALCIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Design, construction, and application of XRF systems for 
analysis of trace elements in clinical, biological, and 
environmental samples. Progress report, August 1, 1975-June 
30, 1976, 2:11212 (COO-3040-5) 
CALCIUM 40/ENERGY-LEVEL TRANSITIONS 
Electric quadrupole transitions between high spin states in the 
oa region (Transition strengths), 2:11708 (CONF-7509135- 
1) 
CALCIUM 40/FORM FACTORS 
Pion exchange currents and nuclear charge form factors (Simple 
harmonic oscillator model), 2:11599 
CALCIUM 40/HIGH SPIN STATES 
Electric quadrupole transitions between high spin states in the 
7 region (Transition strengths), 2:11708 (CONF-7509135- 


) 
CALCIUM 40/HYPERNUCLEI 
Hypernuclear spectroscopy and strangeness analog states, 
2:11644 
New data on the (K~,7r~) reaction, 2:11682 
Quasi-free formation of and supersymmetry in light hypernuclei, 
2:11692 
CALCIUM 40/KAON MINUS REACTIONS 
New data on the (K~,2~) reaction, 2:11682 
CALCIUM 40 TARGET/KAON MINUS REACTIONS 
New data on the (K~,a~) reaction, 2:11682 
we formation of and supersymmetry in light hypernuclei, 
:11 
CALCIUM 40 TARGET/PION MINUS REACTIONS 
Possible evidence for short-range 4-N correlations from (2,yX) 
reactions, 2:11700 
CALCIUM 40 TARGET/PION PLUS REACTIONS 
Possible evidence for short-range 4-N correlations from (2,yX) 
reactions, 2:11700 
CALCIUM 40 TARGET/PION REACTIONS 
age (a,nN) scattering at the (3,3) resonance (200 MeV), 
711704 
CALCIUM 40 TARGET/PROTON REACTIONS 
Positive and negative pion production near threshold, 2:11648 
CALCIUM 41 TARGET/KAON MINUS REACTIONS 
Strange giant resonance in (K~, m~) reaction, 2:11705 
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CALCIUM 48/NUCLEAR RADII 
Pion-nucleus total cross-section data from LAMPF and BNL, 
2:11691 
CALCIUM 48 TARGET/PION MINUS REACTIONS 
Pion — of nuclear collective modes and high spin states, 
2:11 
CALCIUM 48 TARGET/PROTON REACTIONS 
A microscopic description of IAS transitions induced by 25-, 35- 
, and 45-MeV protons (Differential cross sections), 2:11712 
(AD-A-024139) 
CALCIUM IONS/BIOLOGICAL EFFECTS 
Modulation of transmitter release by calcium ions and nerve 
impulses, 2:11283 
Octopamine neurons in lobsters: location, morphology, release 
of octopamine and possible physiological role, 2:11284 
CALCIUM IONS/ION-ATOM COLLISIONS 
Symmetric charge transfer in low-energy ion-atom collisions. 
Scientific jnl (Below 1 keV), 2:11526 (AD-A-022428) 
CALCIUM IONS/UPTAKE 
Modulation of transmitter release by calcium ions and nerve 
impulses, 2:11283 
CALCIUM OXIDES/CRYSTAL STRUCTURE 
Crystal data for Ca,IrO,, 2:10551 (LA-6495-MS) 
CALCIUM OXIDES/REGENERATION 
Sulfation and regeneration of synthetic additives (From 
fluidized-bed combustion of coal), 2:8908 
CALCIUM OXIDES/SULFONATION 
Sulfation and regeneration of synthetic additives (From 
fluidized-bed combustion of coal), 2:8908 
CALCIUM TUNGSTATES/ENERGY TRANSFER 
Exciton dynamics and host sensitized energy transfer in 
inorganic crystals. Final report 15 Sep 1974-14 Sep 1975 ( 
CaWO,;:Sm** ), 2:10600 (AD-A-017559) 
CALIFORNIA/AGRICULTURE 
Energy requirements for agriculture in California, 2:10197 
CALIFORNIA/AIR POLLUTION 
Modeling smog along the Los Angeles-Palm Springs trajectory, 
2:11062 (ATDL-76/14) 
CALIFORNIA/GEOTHERMAL WELLS 
Salinity profile of the East Mesa Field as determined from dual 
induction resistivity and SP logs, 2:9578 (EPA-600/9-76-011) 
CALIFORNIA/SEISMIC EVENTS 
Special Data Collection System (SDCS) event report, Northern 
California, | August 1975, 2:11388 (AD-A-021397) 
Special Data Collection System (SDCS) event report, near coast 
of northern California, 7 June 1975, 2:11398 (AD-A-022548) 
CALIFORNIA/SEISMIC NOISE 
Search for geothermal seismic noise in the East Mesa area, 
Imperial Valley, California, 2:9570 (USGS-OFR-74-96) 
CALIFORNIA/SEISMIC SURVEYS 
Search for geothermal seismic noise in the East Mesa area, 
Imperial Valley, California, 2:9570 (USGS-OFR-74-96) 
CALIFORNIA/URANIUM DEPOSITS 
Study of low-grade uranium resources of the Coso formation, 
Owens Valley, California, 2:9156 (GJBX-45(76)) 
CALIFORNIUM 252/ISOTOPE PRODUCTION 
Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending December 31, 1975, 
2:10660 (ORNL-5146) 
CALIFORNIUM 252/SPONTANEOUS FISSION 
Energy dissipation from collective to internal excitation in 
fission, 2:11794 (CONF-7509135-P2) 
CALORIMETERS/DESIGN 
Enthalpy measurements on synthetic gas mixture, 2:9351 
(CONF-750380-) 


See also MANITOBA 
ONTARIO 
CANADA/BIOMASS 
Energy and agricultural biomass production utilization in 
Canada, 2:10200 
CANADA/NUCLEAR POWER 
Co-operation and concentration pay dividends in Canada, 
2:9690 
CANADA/TECHNOLOGY TRANSFER 
Summary minutes of and commentary on the second meeting on 
an industrial international data base, Rome, February 25-26, 
1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 
CANADA/WASTE MANAGEMENT 
Energy recovery from wastes in Canada, 2:10266 
Parameters ——— desirability of refuse fired steam 
generators for central heating and cooling in Canada, 2:9400 
CANCER 
See NEOPLASMS 
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CANDU TYPE REACTORS/CONSTRUCTION 
CANDU reactors to play major role in Argentina, 2:9763 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CAPACITORS/ELECTRICAL PROPERTIES 
M — alloy solid electrolytic capacitors, 2:10559 (SLA-74- 
) 
CAPACITORS/PHYSICAL RADIATION EFFECTS 
Capacitor failure due to high-level electrical transients. 
Technical memo, 2:10954 (AD-A-020532) 
Nuclear EMP: review of factors for application in component 
damage analysis, 2:10964 (PEM-52) 
Transient radiation effects. Final report Jun 1973-Jan 1975, 
2:10949 (AD-A-017022) 
CAPACITORS/RADIATION HARDENING 
Service for device surface analysis. Interim report May 1974-Sep 
1975, 2:10958 (AD-A-024333) 
CAPITAL/AGRICULTURE 
—s an monetary requirements for fed beef production, 
CAPSULES/LEAK TESTING 
Ultrasensitive leak testing: helium accumulation, 2:9338 (MLM- 
2349(OP)) 
CAPSULES/MECHANICAL TESTS 
Failure analysis of radioisotopic heat source capsules tested 
under multi-axial conditions, 2:9339 (MLM-2351(OP)) 
CAPSULES/OXIDATION 
Studies of yttrium gettering efficiency in radioisotopic heat 
sources, 2:9342 (MLM-2370(OP)) 
CARBAMATES/CHEMICAL RADIATION EFFECTS 
ace compositions hardenable by ionization beams (Patent), 
710346 
CARBAZOLES/CHEMICAL ANALYSIS 
Characterization of Utah tar sand bitumen (Physical properties 
and chemical composition), 2:9151 
CARBAZOLES/PROTON TRANSPORT 
Electronic excitation of composite systems. Progress report, 
August |, 1975-July 31, 1976, 2:10539 (COO-2039-30) 
CARBON 
See also ACTIVATED CARBON 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/CHEMICAL ANALYSIS 
Characterization of synthetic liquid fuels (Chemical analysis and 
molecular weights of shale oil, tar sand bitumen, coal liquids, 
and their fractions), 2:9152 
CARBON/EMISSION SPECTRA 
lonization of carbon in dusty H I regions, 2:11455 
CARBON/MECHANICAL PROPERTIES 
Relationships of structure to properties in graphite fibers. III. 
Technical report, 2:10555 (AD-A-024716) 
CARBON/NEUTRON REACTIONS 
Integral measurements to test neutron scattering and gamma-ray 
production cross sections for Be, C, N, H,O, and Fe. Final 
report, Aug 1971-May 1975 (2 to 20 MeV), 2:11672 (AD-A- 
022196) 
Low energy time-of-flight spectra from spheres pulsed by 14- 
MeV neutrons, 2:12113 (UCID-17223) 
CARBON/NEUTRON TRANSPORT 
Measurement of the neutron total cross section of fluorine from 
5 eV to 20 MeV, 2:11814 (ORNL/TM-5612) 
CARBON/PION REACTIONS 
Strong absorption effects in pion-nucleus total cross sections, 
2:11651 
CARBON/PROTON REACTIONS 
Low —_ pion production by 400 to 500 MeV protons, 
2:1167 


CARBON/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical procedures for depleted UF, and uranium alloys in 
netrator rams, 2:10585 (NLCO-1136) 
CARBON/RADIOWAVE RADIATION 
Observations of the H and C recombination lines toward NGC 
2024, 2:11424 
CARBON/RECOMBINATION 
Interpretation of the carbon recombination line, 2:11454 
CARBON 12/ENERGY LEVELS 
Mean lives of some astrophysically ———- excited levels in 
carbon, nit n, and oxygen, 2:11671 (AD-A-023826) 
CARBON 12/HYPERNUCL r 
oe spectroscopy and strangeness analog states, 
711644 
New data on the (K~,m~) reaction, 2:11682 
CARBON 12/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: Jan -June 1976, 2:10623 (MLM-2354) 
CARBON 12/KAON MINUS REACTIONS 
New data on the (K~,~) reaction, 2:11682 


CARBON DIOXIDE/CHEMICAL REACTIONS 


CARBON 12/ROTATIONAL STATES 
How rotational are the '’rotational bands”’ in light nuclei, 
2:11642 (CONF-7509135-P1) 
CARBON 12 REACTIONS/KAON REACTIONS 
ery of forward dispersion relation to kaon "C scattering, 
CARBON 12 REACTIONS/PICKUP REACTIONS 
Multistep processes in transfer reactions between heavy ions, 
2:11721 (CONF-7509135-P2) 
CARBON 12 TARGET/ELECTRON REACTIONS 
og transition strength of '"*C(-y,7*)"B (195 MeV), 2:11685 
CARBON 12 TARGET/KAON MINUS REACTIONS 
Angular distribution for the (K~,a~) reaction on '*C and ?’Al, 
2:11683 
New data on the (K~,7~) reaction, 2:11682 
CARBON 12 TARGET/PHOTONUCLEAR REACTIONS 
a~ photoproduction in 'C, 2:11662 
"C(y,m~)'*N reaction near threshold, 2:11686 
Charged pion photoproduction on "*C near the 3 3 resonance 
region, 2:11665 
Photoproduction of negative pions and the ground state wave 
function of "C, 2:11661 
PWIA analysis of charged pion photoproduction from "*C, 
2:11663 
Spin-flip transition strength of '*C(y,7*)"B (195 MeV), 2:11685 
CARBON 12 TARGET/PION MINUS REACTIONS 
Negative pion absorption at rest leading to ''Be bound states, 
2:11681 
Radiative pion capture in nuclei, 2:11684 
Search for 2y emission in w capture: a progress report (150 
MeV/c), 2:11690 
SIN-pairspectrometer and radiative pion capture in '"*C, 2:11687 
CARBON 12 TARGET/PION PLUS REACTIONS 
Low energy pion scattering from nuclei, 2:11621 
CARBON 12 TARGET/PION REACTIONS 
Elastic scattering of pion by ‘He and '*C (Single backscattering 
approximation method, 180 MeV), 2:11623 
Improved zr-'*C optical potential at 50 MeV, 2:11666 
Interpretation of pion-nucleus total cross sections in the region 
of the wn (3,3) resonance, 2:11647 
Pion-carbon 12 wavefunctions and inelastic scattering, 2:11658 
Study of the doorway isobar model for pions, 2:1 1668 
CARBON 12 TARGET/PROTON REACTIONS 
Enhancement of multi-step processes compared to simple 
stripping or pick-up for the case of high momentum transfer, 
2:11645 (CONF-7509135-P2) 
Neutron experiments at LAMPF (300 to 800 MeV, differential 
cross sections), 2:11554 (ORO-4449-8) 
Relativistic PWIA for (p,a*) reactions, 2:11649 
CARBON 13/ISOTOPE EFFECTS 
Carbon-13 nuclear magnetic resonance spectroscopy of [ 1-""C] 
enriched monosaccharides. Signal assignments and 
orientational dependence of geminal and vicinal carbon- 
carbon and carbon-hydrogen spin-spin coupling constants, 
2:10622 
CARBON 13 TARGET/PION MINUS REACTIONS 
Negative pion absorption at rest leading to ''Be bound states, 
2:11681 
CARBON 13 TARGET/PION PLUS REACTIONS 
Elastic charge exchange of a pion on "*C near the (3,3) 
resonance region, 2:11656 
Nuclear correlations in the '*C(7*,7°)'*N reaction, 2:11655 
Pion charge exchange in the (3,3) resonance region, 2:11657 
CARBON 13 TARGET/PROTON REACTIONS 
Positive and negative pion production near threshold, 2:11648 
CARBON 14/GROUND STATES 
Excitation of the carbon-14 ground state by the charged pion 
photoproduction at threshold in nitrogen-14, 2:11664 
CARBON 14/STORAGE 
Preparation of collected radionuclide wastes for storage, 2:9309 
CARBON COMPOUNDS/BINDING ENERGY 
Prediction of core electron binding energies with a four- 
parameter equation, 2:10620 
CARBON DIOXIDE/BIOCHEMISTRY 
Carbon dioxide fixation and synthetic chemistry (104 
references), 2:10609 (RFP-Trans-186) 
Future for the utilization of carbon dioxide gas, 2:10608 (RFP- 
Trans-184) 
CARBON DIOXIDE/BIOLOGICAL EFFECTS 
Energy exchange within ecosystems. Fifth annual technical 
progress report, January 1-December 31, 1976 (Elodea 
densa), 2:11181 (COO-2164-15) 
CARBON DIOXIDE/CHEMICAL REACTIONS 
Application of thermal analytical methods in the 
characterization of carbonaceous materials (Reactivity toward 


O, and CO,), 2:8971 





CARBON DIOXIDE/CHEMICAL REACTIONS 


Carbon dioxide fixation and s iat aaa (104 
references), 2:10609 (RFP-Trans-1 

CO, insertion reaction with Pg ailliate and indium 
compounds, 2:10607 (RFP-Trans-170) 

ss for oT utilization of carbon dioxide gas, 2:10608 (RFP- 

s-184) 
CARBON DIOXIDE/ECOLOGICAL CONCENTRATION 

Energy exchange within ecosystems. Fifth annual technical 
progress report, January 1-December 31, 1976 (Elodea 
densa), 2:11181 (COO-2164-15) 

CARBON DIOXIDE/EMISSION SPECTRA 

An assessment of the NASA band model formulation for 
calculating the radiance and transmission of hot and cool 
gases. Report for | Jul-30 Dec 1975, 2:10601 (AD-A-023138) 

CARBON DIOXIDE/ENVIRONMENTAL EFFECTS 

Climatic change, 2:11045 (AD-A-021703) 

CARBON DIOXIDE/METHANATION 
Processes for the production of methane-containing gases 
(Patent; with heat recovery), 2:9374 
CARBON DIOXIDE/RECOVERY 
Process for uranium separation and preparation of UO,.2NH; 
.2HF (Effluents from UF, yields uo, conversion; patent), 
2:9180 
CARBON DIOXIDE/REMOVAL 
Benfield activated hot potassium carbonate process: commercial 
xperience applicable to fuel conversion technology (17 refs.), 
2:8901 (EPA-600/2-76-149) 

Control technology R and D needs (12 refs.), 2:9000 (EPA- 
600/2-76-149) 

Process for the treatment of phenol-containing waste water from 
coal degassing or gasification processes (Patent; 2 claims; 2 
drawings), 2:8992 

RMProcess (Methanation up to 1500°F), 2:8941 

CARBON DIOXIDE ACCEPTOR PROCESS/FLOWSHEETS 

CO, acceptor process, 2:8917 (EPA-600/2-76-149) 

CARBON DIOXIDE ACCEPTOR PROCESS/MATERIAL 

BALANCE 

CO, acceptor process, 2:8917 (EPA-600/2-76-149) 

CARBON DIOXIDE ACCEPTOR PROCESS/PILOT PLANTS 

CO, acceptor process, 2:8917 (EPA-600/2-76-149) 

CARBON DIOXIDE LASERS/DESIGN 

Miniature molecular frequency source. Final report 15 Nov 
1972-15 Aug 1974, 2:10763 (AD-A-023070) 

CARBON DIOXIDE LASERS/ENERGY SPECTRA 

Experimental investigation of CO and CO, laser action by 
organic molecule oxidation. Final report, Jun 1971-Aug 1973, 
2:10719 (AD-915320) 

CARBON DIOXIDE LASERS/GAIN 

Waveguide CO, laser gain: dependence on gas kinetic and 
discharge properties, 2:10782 (N-75-33386) 

CARBON DIOXIDE LASERS/MATHEMATICAL MODELS 

Rate equation model of a hybrid CW-TEA CO, laser, 2:11873 
(PPPL-1295) 

CARBON DIOXIDE LASERS/MODE LOCKING 

Infrared saturable absorber devices. Final report 16 Jun 1973-31 

Aug 1975, 2:10740 (AD-A-018648) 
CARBON DIOXIDE LASERS/OPERATION 

Method for producing a lasable gaseous mixture for use in and 
operation of electron beam-sustainer stabilized carbon dioxide 
lasers (Patent), 2:10826 

Pulsed laser ranging techniques at 1.06 and 10.6 micrometers. 
Project report, 2:10772 (AD-A-024557) 

CARBON DIOXIDE LASERS/PERFORMANCE 
Laser systems for high peak-power applications, 2:10800 
CARBON DIOXIDE LASERS/WIN Ss 

Growth and hardening of alkali halides for use in infrared laser 
windows. Final report | May 1972-31 Jul 1975, 2:10734 (AD- 
A-017960) 

CARBON MONOXIDE/ADSORPTION 

lon angular distributions in electron stimulated desorption: 

—— and CO on W(111). Technical report, 2:10424 (AD- 


24) 
CARBON MONOXIDE/COMBUSTION 
Reactor having an austenite steel catalyst for purifying flue gas 
(Patent; 5 claims; 2 drawings), 2:8993 
CARBON MONOXIDE/EMISSION SPECTRA 
An assessment of the NASA band model formulation for 
calculating the radiance and transmission of hot and cool 
gases. Report for | Jul-30 Dec 1975, 2:10601 (AD-A-023138) 
CARBON MONOXIDE/METHANATION 
Fuels 1924-1940 (151 refs.), 2:9041 
Processes for the production of meth containing gases 
(Patent; with heat recovery), 2:9374 
RMProcess (Methanation up to 1500°F), 2:8941 
CARBON MONOXIDE/MONITORING 
Measurement and collaborative testing for implementation of air 
quality, 2:11115 
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CARBON MONOXIDE/STANDARDS 
Ohio regulations: another look, 2:10135 
CARBON MONOXIDE LASERS/ENERGY SPECTRA 
Experimental investigation of CO and CO, laser action by 
_ anic molecule oxidation. Final report, Jun 1971-Aug 1973, 
:10719 (AD-915320) 
CARBON MONOXIDE LASERS/MATHEMATICAL MODELS 
Theory of high-subsonic-flow CO electric discharge lasers. Final 
technical report Feb 1974-Jul 1975, 2:10790 (PB-246057) 
CARBON MONOXIDE LASERS/SUBSONIC FLOW 
Theory of high-subsonic-flow CO electric discharge lasers. Final 
technical report Feb 1974-Jul 1975, 2:10790 (PB-246057) 
CARBON OXIDES 
See also CARBON DIOXIDE 
CARBON MONOXIDE 
CARBON OXIDES/METHANATION 
Process for producing a natural gas substitute (Patent; by 
catalytically reacting carbon oxides and hydrogen), 2:9375 
CARBON OXIDES/PHOTOCHEMISTRY 
Experimental photodissociation and/or photodetachment of 
atmospheric negative ions: initial results on Co,(-) and Co,(-). 
Final memorandum report, 2:10640 (AD-A-021935) 
CARBON OXYSULFIDE/PHOTOLYSIS 
Quantum yields for the production of S('s) from OCS (1100 to 
1700 A), 2:11533 (UCRL-13628) 
CARBON STEELS/CORROSION RESISTANCE 
Study of the behavior of high activity waste produced during the 
regeneration of fast reactor fuel elements by the gaseous 
fluoride method (Compatibility of materials with fluoride 
cakes), 2:9302 (ERDA-tr-204) 
CARBON STEELS/PITTING CORROSION 
Geothermal materials studies. Quarterly report, January-March 
1976, 2:9604 (UCID-17261-76-1) 
CARBONACEOUS MATERIALS/GASIFICATION 
Gasification process (Patent; for carbonaceous material), 2:9379 
CARBONITRIDES/SUPERCONDUCTIVITY 
Observation of new peak effects in quenching curves of type Il 
superconductors above 10 T, 2:10454 
CARBONYLS/PHOTOELECTRON SPECTROSCOPY 
Study of bridging and terminal carbonyl! groups in transition 
metal complexes by x-ray photoelectron spectroscopy, 
2:10621 
CARBONYLS/STRUCTURAL CHEMICAL ANALYSIS 
Study of bridging and terminal carbonyl groups in transition 
metal complexes by x-ray photoelectron spectroscopy, 
2:10621 
CARBOXYLIC ACID ESTERS 
See also METHACRYLIC ACID ESTERS 
CARBOXYLIC ACID ESTERS/DISTRIBUTION FUNCTIONS 
Thermodynamics of aerosol OT distribution between water and 
carbon tetrachloride, 2:10631 (ORNL-tr-4207) 
CARBOXYLIC ACIDS 
See also AMINO ACIDS 
CARBOXYLIC ACIDS/CHEMICAL ANALYSIS 
Characterization of Utah tar sand bitumen (Physical properties 
and chemical composition), 2:9151 
CARCINOGENS/GENETIC EFFECTS 
Cellular approaches to agricultural genetics. Progress report, 
December |, 1975-November 30, 1976 (Potatoes, barley, 
tobacco), 2:11325 (COO-2528-2) 
CARCINOMAS/BIOCHEMISTRY 
Studies on LDH isoenzymes, RNase and RNase inhibitor 
activities in varying animals including parasites, and cancer 
tissues, 2:11215 (ORNL-tr-4164) 
CARCINOMAS/DIAGNOSIS 
— for development and application of automated 
cytogenetics, 2:11257 (CONF-751158-) 
CARDIOVASCULAR SYSTEM 
See also HEART 
CARDIOVASCULAR SYSTEM/PATHOLOGICAL CHANGES 
Halohydrocarbon toxicity and sudden sniffing deaths in relation 
to the bill H.R. 17557 of December, 1974 to amend the Clean 
Air Act and the Federal Task Force report of June, 1975 on 
IMOS (Inadvertent Modification of the Stratosphere), 2:11375 
CASKS/SAFETY 
Safety analysis report for packaging: neutron shipping cask, 
model 0.5T, 2:10709 (UCRL-52083) 
CASKS/SPECIFICATIONS 
Certification of packagings: compliance with DOT specification 


uirements, 2: 10708 (MLM-2324) 
CATALYSTSICHEMICAL PREPARATION 
Formulation and operation of methanation catalysts, 2:8942 


Heavy crude conversion (Patent; — for hydroconversion 
of heavy crudes and residues), 2 

Heavy crude conversion (Patent; — for hydroconversion 
of heavy crudes and residues;), 2 
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CATALYSTS/REGENERATION 
Method of negating the effects of metals poisoning on cracking 
catalysts (Patent; by use of Bion Mn compound), 2:9082 
CATALYTIC CONVERTERS/BIBLIOGRAPHIES 
Automobile air pone Part Ill. Control equi 
from the NTIS data base). Report for 1970-Feb 
2:11089 (NTIS/PS-76/0185 ) 
Automobile air pollution. Part IIl. renee equipment. Catalytic 
converters (citations from Index). Report for 


nt (citations 
b 1976, 


1970-Feb 1976, 2:11090 (N S/PS.76/01 86) 
CATALYTIC CONVERTERS/CATALYSTS 
— purifying automotive exhaust gases (Patent), 
2:10331 


Exhaust catalyst (Patent), 2:10336 
a by removing carbon monoxide from gases (Patent), 
il 8 
CATALYTIC CONVERTERS/DESIGN 
ee purifying exhaust gases by catalytic reaction (Patent), 
Monolithic catalytic converter having fluidized abrasive particles 
bed for maintaining catalyst activity (Patent), 2:10323 
Nitrogen oxide reduction system (Patent), 2:10330 
Nitrogen oxide decomposition process oe 2:10335 
CATALYTIC CONVERTERS/MAINTENANCE 
Process for rejuvenating automobile emission control catalysts 
(Patent), 2:10324 
CATALYTIC CONVERTERS/PERFORMANCE TESTING 
as — reduction with catalytic converter, 2:10337 (CONF- 
41187-) 
CATALYTIC RICH GAS PROCESS 
See CRG PROCESSES 
CATECHOLAMINES/BIOCHEMISTRY 
wee - ameaeed of identified cells in the vertebrate retina, 
71131 
CATTLE/ENERGY CONSUMPTION 
a and monetary requirements for fed beef production, 
2:10198 
CATTLE/PRODUCTION 
— = monetary requirements for fed beef production, 
:101 
CAVITIES 
See also BOREHOLES 
CAVITIES/CONSTRUCTION 
Unlined rock caverns for compressed air storage: a geological, 
technical and economic study, 2:10074 (ERDA-76-124) 
CAVITIES/COST 
Unlined rock caverns for compressed air storage: a geological, 
technical and economic study, 2:10074 (ERDA-76-124) 
CAVITIES/EXCAVATION 
Mt. Hope studies of compressed air storage, 2:10077 (ERDA- 
76-124) 
CAVITIES/LEAK TESTING 
Compressed air storage considerations for reef-type aquifier 
structures in Indiana, 2:10078 (ERDA-76-124) 
CAVITIES/NUCLEAR EXCAVATION 
Cavities produced by underground nuclear explosions, 2:11019 
(UCRL-52097) 
CAVITIES/SITE SELECTION 
Siting and excavation of cavities in hard rock for compressed air 
storage, 2:10075 (ERDA-76-124) 
CDC COMPUTERS/COMPUTER CODES 
STARLIB: a Fortran library for the STAR-100 computer, 
2:12131 (LTSS-306(Ed.1)) 
EA 


(Commissariat a I’ Energie ey 
Organization title, CEA Group, France, 2:12124 (ERDA-tr-155) 
CELL FLOW SYSTEMS 
Flow karyotyping: current status and potential development, 
2:11252 (CONF-751158-) 
CELL FLOW SYSTEMS/DATA ANALYSIS 
Karyotype analysis of Chinese hamster chromosomes by flow 
microfluo’ , 2:11253 (CONF-751158-) 
CELL FLOW SYSTEMS/USES 
Application of cell-analysis and sorting techniques to disease 
tection. Progress —. July 1, 1975-June 30, 1976, 
2:11260 (LA-6477-PR) 
CELL MEMBRANES/BIOCHEMICAL REACTION KINETICS 
Movement of metal cations through the soil pd tery 
membrane. ber 1, 1 1 
1976, 2:11368 CO0-1895:28) oats 
CELL MEMBRANES/ELECTRIC 
Signal transmission from eee Pane to ganglion cells in the 
visual system of the tt barnacle (Balanus nubilus), 2:11297 
CELL MEMBRANES/ELECTRICAL PROPERTIES 
Signal transmission from pho to ganglion cells in the 
visual system of the giant barnacle (Balanus nubilus), 2:11297 


CEREBELLUM/ELECTRON MICROSCOPY 


CELL MEMBRANES/PERMEABILITY 
Movement of metal cations through the soil to the plant root 
membrane. Progress report, September 1, 1975-August 31, 
1976, 2:11368 {COO-1495. 28) 
CELL MEMBRANES/PHYSIOLOGY 
Ultrastructural analysis of functional changes in the synaptic 
— - turtle cone cells (Pseudemys scripta elegans), 
CELL MEMBRANES/TEMPERATURE EFFECTS 
Ultrastructural analysis of functional changes in the synaptic 
<a. of turtle cone cells (Pseudemys scripta elegans), 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 
CELLULOSE/LIQUEFACTION 
Analysis of oil products obtained from cellulose at high 
temperature and pressure, 2:9380 (BNWL-SA-568 1) 
CEMENTS/PRODUCTION 
Committee on the Challenges of Modern Society (CCMS) North 
Atlantic Treaty Organization status report: rational use of 
ram, 2:10156 (ERDA-76/132) 
CENTRAL AMERICA/SEISMIC EVENTS 
Special Data Collection System (SDCS) event report, Central 
America, 15 July 1975, 2:11389 (AD-A-021398) 
CENTRAL HEATING PLANTS 
See also DISTRICT HEATING 
Power generation at the Harvard Medical Complex using solid 
waste (Power plant desi A with complete burnout of wastes 
and heat recovery), 2:939 
CENTRAL NERVOUS SYSTEM 
See also BRAIN 
Synaptic specificity in the cerebellar cortex: study of anomalous 
circuits induced by single gene mutations in mice, 2:11268 
CENTRAL NERVOUS SYSTEM/ELECTRON MICROSCOPY 
Guide to the synaptic analysis of the neuropil, 2:11306 
CENTRAL NERVOUS SYSTEM/MORPHOLOGICAL 
CHANGES 
Guide to the synaptic analysis of the neuropil, 2:11306 
CENTRAL NERVOUS SYSTEM/PHYSIOLOGY 
Axonal of vesicles carrying (*H]serotonin in the 
metacerebral neuron of Aplysia californica, 2:1 1282 
Central nervous system snyapses in cell culture (Mice), 2:11263 
Modification and regeneration of synaptic connections in 
cultured leech ganglia, 2:11316 
Octopamine neurons in lobsters: location, morphology, release 
of octopamine and possible physiological role, 2:11284 
CENTRAL RECEIVERS 
ia Tech 400 KWth Solar Thermal Test Facility, 2:9510 
(CONF-760842-1) 
CENTRIFUGAL SEPARATORS 
See INERTIAL SEPARATORS 
CENTRIFUGES 
See also GAS CENTRIFUGES 
ULTRACENTRIFUGES 
CENTRIFUGES/DESIGN 
Centrifuge apparatus (Patent), 2:10679 
CENTRIFUGES/ROTORS 
Closed continuous-flow centrifuge rotor (Patent), 2:10677 
CERAMICS/BIBLIOGRAPHIES 
Soviet developments in material science No. |, January-June 
1975, 2:10342 (AD-A-018903) 
CERAMICS/BONDING 
Sa sealing glass-ceramic composition (Patent), 
2:1 
CERAMICS/RESEARCH PROGRAMS 
Metals and Ceramics Division materials science annual progress 
report for period ending June 30, 1976, 2:10343 (ORNL- 
$5182) 
CERAMICS/REVIEWS 
Magnesium oxide ceramics and refractories (citations from NTIS 
data base). Report for 1964-Jan 1976, 2:10491 (NTIS/PS- 
76/0213) 
CEREBELLUM/AUTORADIOGRA 
Differential labeling of glial cells a | GABA inhibitory 
interneurons and nerve terminals following the microin 
of [8-*H alanine, (H]DABA and (*H]GABA into single folia 
of the cerebellum (y-aminobutyric acid, 2,4-diaminobutyric 
acid), 2:11304 
CEREBELLUM/ELECTRON MICROSCOPY 
Differential labeling of glial cells and GABA-inhibitory 
interneurons and nerve terminals fol the we single folia 
of [8-*H alanine, (*H]DABA and (*H]GABA into si folia 





CEREBELLUM/ELECTRON MICROSCOPY 


of the cerebellum (y-aminobutyric acid, 2,4-diaminobutyric 
acid), 2:11304 
Synaptic specificity in the cerebellar cortex: study of anomalous 
circuits induced by single gene mutations in mice, 2:11268 
CEREBELLUM/GRO 
Synaptic specificity in the cerebellar cortex: study of anomalous 
circuits induced by single gene mutations in mice, 2:11268 
CEREBELLUM/MUTATIONS 
Synaptic specificity in the cerebellar cortex: study of anomalous 
circuits induced by single gene mutations in mice, 2:11268 
CEREBRAL CORTEX/MORPHOLOGICAL CHANGES 
Functional architecture of area 17 in normal and monocularly 
deprived macaque monkeys, 2:11311 
CEREBRAL CORTEX/PHYSIOLOGY 
Functional organization of projections from striate to prestriate 
visual cortex in the rhesus monkey, 2:11319 
Synaptic competition in the kitten’s visual cortex, 2:11320 
CERIUM/REMOVAL 
Process behavior and control of ruthenium and cerium, 2:9223 
CERIUM 139/ENERGY LEVELS 
Splitting of the single particle strengths in Ce, 2:11724 
(CONF-7509135-P2) 
CERIUM 141/ENERGY LEVELS 
Systematics of the 13/2* single-particle level in the N = 83 
isotopes (Unified model), 2:11720 (CONF-7509135-P2) 
CERIUM ALLOYS/CRYSTAL FIELD 
Study of crystalline field in the rare-earth aluminium laves 
phases by measurements of magnetization in high magnetic 
field, 2:10446 
CERMETS/CRYSTAL GROWTH 
Generalization of international centrifugal zone growth of metal- 
ceramic composites. Technical report, 2:10530 (COO-2407-4) 
CERMETS/ELECTRIC CONDUCTIVITY 
Conductivity of multiphase materials. Comparison between 
experimental and calculated values for cermets, 2:10521 
(UCRL-Trans-11115) 
CESIUM/EMISSION SPECTRA 
Experimental study of the perturbation of the cesium-atom 
spectrum by a multiphoton-ionization method, 2:11955 
CESIUM/LEACHING 
Leaching of irradiated LWR fuel pellets in deionized and typical 
ground water, 2:9233 (BNWL-2057) 
CESIUM/ROOT ABSORPTION 
Movement of metal cations through the soil to the plant root 
membrane. Progress report, September 1, 1975-August 31, 
1976, 2:11368 (COO-1495-28) 
CESIUM/SOLVENT EXTRACTION 
Method of isolating cesium from aqueous solutions (Czech 
patent), 2:10596 (ORNL-tr-4205) 
Method of isolating cesium (Czech patent), 2:10597 (ORNL-tr- 
4206) 
CESIUM 137/RADIOECOLOGICAL CONCENTRATION 
Ecological aspects of decommissioning and decontamination of 
facilities on the Hanford Reservation, 2:11173 (BNWL-2033) 
CESIUM CARBONATES/CHEMICAL REACTIONS 
Knudsen cell-mass spectrometer studies of cesium-urania 
interactions, 2:10656 (ORNL/NUREG/TM-24) 
CESIUM CHLORIDES/FORMATION HEAT 
Electron transport properties of metal oxides and studies on 
defect ionic solids. Interim technical report 1 Jul 1971-30 Jun 
1975, 2:10505 (AD-A-023922) 
CESIUM COMPLEXES/ABSORPTION SPECTRA 
Properties of solvated electrons and associated species in metal 
solutions and kinetics of electron- and proton-transfer 
reactions. Progress report, September 16, 1975-September 15, 
1976 (Cryptand compounds), 2:10603 (COO-958-53) 
CESIUM HYDROXIDES/CHEMICAL REACTIONS 
Knudsen cell-mass spectrometer studies of cesium-urania 
interactions, 2:10656 (ORNL/NUREG/TM-24) 
CESIUM IONS/ION-ATOM COLLISIONS 
Symmetric charge transfer in low-energy ion-atom collisions. 
Scientific jnl (Below 1 keV), 2:11526 (AD-A-022428) 
CESIUM ISOTOPES/MASS SPECTROSCOPY 
Separation of alkaline earth from alkali metal fission products in 
the SOLAR on-line mass spectrometer, 2:10661 
CESIUM URANATES/CHEMICAL REACTION YIELD 
Knudsen cell-mass spectrometer studies of cesium-urania 
interactions (Cs,CO, or CsOH), 2:10656 
(ORNL/NUREG/TM-24) 
CFRMF REACTOR/NEUTRON SPECTRA 
Application of semi-empirical modeling and non-linear 
regression to unfolding fast neutron spectra from integral 
reaction rate data, 2:9969 (ORNL/RSIC-40) 
CHALCOGENIDES 
See also OXIDES 
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CHALCOGENIDES/CHEMICAL BONDS 

XPS spectra of some transition metal and alkaline earth 

monochalcogenides, 2:10565 
CHALCOGENIDES/SUPERCONDUCTIVITY 

High field eager ell in the ternary molybdenum 

chalcogenides, 2:10 
CHANNELING /MATHEMATICAL MODELS 

Strongly-coupled, implicit well coning model, 2:9068 

Two-phase coning model using Alternating Direction Galerkin 
procedure, 2:9057 

CHAR OIL ENERGY DEVELOPMENT PROCESS 
See COED PROCESS 
CHARCOAL/SYNTHESIS 

Fluidized bed pyrolysis and oil recovery process of municipal 
solid wastes, 2:9360 

Fluidized bed carbonization (Patent; of wood to produce solid 
and gaseous fuel), 2:9377 

Researches on the conversion of agricultural wastes to energy at 
the University of the Philippines, 2:9362 

CHARGED-PARTICLE REACTIONS 
See also ALPHA REACTIONS 
ELECTRON REACTIONS 
HEAVY ION REACTIONS 
PROTON REACTIONS 
TRITON REACTIONS 
CHARGED-PARTICLE REACTIONS/NUCLEAR DATA 

COLLECTIONS 

Reaction list for charged-particle-induced nuclear reactions Z = 
1 to Z= 98 (H to Cf), October 1974-January 1976, 2:11598 

CHARGING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
CHARM PARTICLES/DECAY 

X spectroscopy and newer particles (Branching ratios, angular 
distributions), 2:11547 (LBL-5372) 

CHARM PARTICLES/PARTICLE PRODUCTION 

Quarks and partons (Review), 2:11570 (BNL-21770) 

CHARS/CHEMICAL ANALYSIS 

Clean-char process, 2:8899 

Trace elements and major component balances around the 
SYTHANE PDU gasifier (4 refs.; 65 trace elements), 2:8916 
(EPA-600/2-76-149) 

CHARS/PRODUCTION 

Clean-char process, 2:8899 

CHARS E PROPERTIES 

Mound Laboratory activities for the Division of Physical 

Research: January-June 1976, 2:10623 (MLM-2354) 
CHARS/SYNTHESIS 

Development of conversion of refuse to energy innovation in 
Britain, 2:9367 

Experiences with a pyrolysis plant for municipal and industrial 
refuse, 2:9358 

Pyrolysis of sewage sludge and refuse combined, 2:9356 

Resources recovery by pyrolysis of waste tires, 2:9363 

CHELATING AGENTS 
See also PENICILLAMINE 
CHELATING AGENTS/BIOLOGICAL EFFECTS 

In vitro test system for evaluating the effectiveness of chelators, 
2:11363 (COO-119-251) 

Toxicology and metabolism of nickel compounds. Progress 
report, December 1, 1975-November 30, 1976 (Tests made 
with rats and hamsters), 2:11277 —- 

CHELATING AGENTS/DECOMPOSITIO) 
——— and thermal decomposition oti iron chelate solutions, 
2:9 
CHEMICAL ANALYSIS 
See also ABSORPTION SPECTROSCOPY 
ELECTRON MICROPROBE ANALYSIS 
X-RAY FLUORESCENCE ANALYSIS 

Analytical techniques for sample characterization in 
—— assessment programs, 2:10580 (EPA-600/2-76- 
149) 

Evaluation of particulate characterization techniques (7 refs. ), 
2:9046 (EPA-600/2-76-149) 

CHEMICAL EFFLUENTS/DIFFUSION 

1975 annual report, 2:11059 (ATDL-76/14) 

Asymptotic solutions of a simple urban dispersion model for 
chemical pollutants, 2:1 1069 ( ATDL-76/14) 

Estimation of downwash effects ( Diffusion of chemical effluents 
— areas), > Neha ag te ny 

Modeli on; Los Angeles-Palm Springs trajectory, 
1 1082 CARD "76/14) ut ne 

Note on diffusion from some simple extended sources treated as 
a collection of Gaussian point sources (Diffusion of air 
— from simple extended sources), 2:11072 (ATDL- 

) 


~—_ of activities and plans, FY 1976-1977, 2:11060 
TDL-76/14) 
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be omy diffusion-typing schemes: a review, 2:11061 (ATDL- 
/14) 
CHEMICAL EFFLUENTS/LEGAL ASPECTS 
bee  etpesi and the law: an engineer’s viewpoint, 
3 
CHEMICAL EFFLUENTS/MUTAGENESIS 
Coal Technology annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 
CHEMICAL EXPLOSIVES 
See also TATB 
Fuel-air munition and device (Patent), 2:10977 
CHEMICAL EXPLOSIVES/CHEMICAL COMPOSITION 
General Chemistry Division quarterly report, April-June 1976, 
2:10579 (UCID-15644-76-2) 
CHEMICAL EXPLOSIVES/CHEMICAL PREPARATION 
10-Kg synthesis of HNS I. Period covered: April-June 1976, 
2:10973 (MHSMP-76-26) 
High explosive compound (Patent), 2:10979 
Nitroaliphatic difluoroformals and process of manufacture 
(Patent), 2:10976 
CHEMICAL EXPLOSIVES/DETONATIONS 
Detonating apparatus (Patent), 2:10978 
Igniter containing titanium hydride and potassium perchlorate 
(Patent), 2:10980 
Wedge test determination of the unreacted shock Hugoniot of 
a Period covered: April-June 1976, 2:10972 (MHSMP- 
) 
CHEMICAL EXPLOSIVES/MOLECULAR STRUCTURE 
Quantum mechanical studies on chemical reactivity and ballistic 
chemistry. VI. Literature review on the relationship between 
structure and reactivity in isomeric tetrazole derivatives, 
2:10626 (AD-A-018652) 

CHEMICAL EXPLOSIVES/PERFORMANCE TESTING 
MC-3125 ALSC cutting ability development. Period covered: 
April-June 1976 (Cutting 53.4 kN Kevlar shroud lines), 

2:10843 (MHSMP-76-28 ) 
CHEMICAL EXPLOSIVES/QUANTITATIVE CHEMICAL 
ANALYSIS 
HNS - impurity and decomposition production analysis by TLC. 
sg covered: October-December 1975, 2:10974 (MHSMP- 
6-27) 
CHEMICAL EXPLOSIVES/RESEARCH PROGRAMS 
Quarterly progress report, April-June 1976, 2:10975 (MHSMP- 
76-29) 
CHEMICAL INDUSTRY/WASTE MANAGEMENT 
Example of good waste management in the plastic/chemical 
industry, 2:10274 
CHEMICAL LASERS 
Pulse distortion, energy extraction, and ASE in an HF amplifier 
with angular multiplexing, 2:12102 (SAND-76-0430) 
CHEMICAL LASERS/BIBLIOGRAPHIES 
Bibliography of Soviet laser developments, number 20. April- 
June 1975, 2:10738 (AD-A-018639) 
CHEMICAL LASERS/CONTROL 
Controlled energy extraction and sharp nanosecond pulses from 
an HF amplifier, 2:10820 
CHEMICAL LASERS/DESIGN 
c-w shock initiated hf/df laser (Patent), 2:10829 
Continuing studies in the design of a monoreagent chemical 
laser system employing nitrosyl cyanide, 2:10765 (AD-A- 
023362) 
CHEMICAL LASERS/EFFICIENCY 
Efficient high-energy HCL chemical laser. Semiannual report 
No. 2, 15 Jan-15 Jul 1975, 2:10766 (AD-A-023787) 
CHEMICAL LASERS/ENERGY TRANSFER 
Low-temperature deuterium fluoride vibrational energy transfer 
otee. Final report Jul 1973-Jun 1974, 2:10759 (AD-A- 
022567) 
CHEMICAL LASERS/FEASIBILITY STUDIES 
Study of new chemical laser systems. Semiannual technical 
report No. 3, 8 Feb-8 Aug 1975, 2:10721 (AD-A-017011) 
CHEMICAL LASERS/FLAMES 
A search for chemical laser action in low pressure metal vapor 
flames. Ph.D. thesis, 2:10785 (N-76-15450) 
CHEMICAL LASERS/LASER MATERIALS 
Liquid and gaseous reactants for advanced chemical lasers. Final 
rt 1 Jul 1974-28 Feb 1975, 2:10710 (AD-A-019207) 
Solid fluoro-oxidizer systems for chemical lasers (Patent), 
2:10822 
CHEMICAL LASERS/MATHEMATICAL MODELS 
A model for fluorine recombination at a metal surfacec, 2:10755 
(AD-A-021269) 
CHEMICAL LASERS/OPERATION 
3-5 micron chemical laser. Final report, 2:10716 (AD-910511) 
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CHEMICAL LASERS/OPTICAL PUMPING 
Studies of discharge mechanisms in high pressure gases- 
applications to high efficiency high r lasers. Ph.d. thesis. 


semiannual p 2:10783 (N-76-11420) 
CHEMICAL LASERS/PERFORMANCE 


Analytical diffusion model computer cabaeolin Interim re 
2:10748 (AD-A-019692) abe = 
Experimental studies of a continuous-wave HF(DF) confocal 
unstable resonator. Interim report, 2:10774 (AD-A-025268) 
Review of rate coefficients in the H,-F, chemical laser system. 
Interim report, 2:10770 (AD-A-024332) 
CHEMICAL LASERS/PERFORMANCE TESTING 
Advanced reactants laser performance evaluation. Final report 5 
Mar-31 Aug 1975, 2:10737 (AD-A-018627) 
Self-heated heat-pipe copper vapor laser, 2:10756 (AD-A- 
022009) 
CHEMICAL LASERS/PLASMA INSTABILITY 
Thermal instability of the nonequilibrium state of a molecular 
gas, 2:10796 
CHEMICAL LASERS/POPULATION INVERSION 
Chemically pumped atomic laser study. Final report Mar 1974- 
Mar 1975 (HF, DF), 2:10725 (AD-A-017330) 
CHEMICAL LASERS/REACTION KINETICS 
Trajectory calculations on the fluorine methane chemical laser 
reaction, 2:10730 (AD-A-017756) 
CHEMICAL LASERS/RESEARCH PROGRAMS 
Pulsed HF laser oscillator: amplifier experiments, 2:10804 
CHEMICAL LASERS/WINDOWS 
Low-loss window materials for chemical lasers. Final technical 
report 9 Jan 1974-9 Nov 1975, 2:10749 (AD-A-019774) 
CHEMICAL RADIATION EFFECTS/RESEARCH PROGRAMS 
Chemical reactions induced by ultraviolet and ionizing radiation. 
Final report 1 Mar 1973-30 Nov 1974, 2:10643 (A 
017616) 
CHEMICAL REACTIONS 
See also DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 
PHOTOSYNTHESIS 
CHEMICAL REACTIONS/ACTIVATION ENERGY 
Importance of nonseparability in quantum mechanical transition- 
state theory, 2:10615 
CHEMICAL REACTIONS/ENERGY STORAGE 
Simple thermal decomposition reactions for storage of solar 
thermal energy, 2:9460 
CHEMICAL REACTIONS/VALVES 
Automatic control for process for thermally gasifying 
hydrocarbons with oxygen and water vapor (Patent), 2:9090 
CHEMICAL SHIMMING 
See FLUID POISON CONTROL 
CHEMORECEPTORS 
Characterization of Torpedo californica acetylcholine receptor: 
its subunit composition and ligand-binding properties, 2:11224 
CHEMORECEPTORS/BINDING ENERGY 
Interaction between cobra a-neurotoxin and the acetylcholine 


tor, 2:11226 
CHEMORECEPTORS/BIOASSAY 
Facets of the structures of acetylcholine receptors from 
Electrophorus and Torpedo, 2:11287 
Persistence of junctional acetylcholine receptors following 
denervation Wayne oy tracer techniques), 2:11228 
CHEMORECEPTORS /BI CAL REACTION KINETICS 
Biochemical properties and regulation of acetylcholine receptors 
in normal and denervated muscle, 2:11227 
Interaction between cobra a-neurotoxin and the acetylcholine 
receptor, 2:11226 
Persistence of junctional acetylcholine receptors following 
denervation ('*5I-a-bungarotoxin, tracer techniques), 2:11228 
Some structural properties of the cholinergic receptor protein in 
its membrane environment relevant to its function as a 
ical receptor, 2:11225 
Turnover of acetylcholine receptors in skeletal muscle, 2:11288 
CHEMORECEPTORS/BIOCHEMISTRY 
Enrichment of nerve-muscle synapses in spinal cord-muscle 
cultures and identification of relative peaks of ACh sensitivity 
at sites of transmitter release, 2:11229 
Synaptic transmission from photoreceptors to bipolar and 
horizontal cells in the carp retina, 2:11318 
CHEMORECEPTORS /BIOS ESIS 
Turnover of acetylcholine receptors in skeletal muscle, 2:11288 
CHEMORECEPTORS/CHEMICAL PROPERTIES 
—— properties and regulation of acetylcholine receptors 
n normal and denervated muscle, 2:11227 
CHEMORECEPTORS/DISTRIBUTION 
Enrichment of nerve-muscle synapses in spinal cord-muscle 
cultures and identification of relative " re of ACh sensitivity 
at sites of transmitter release, 2:1122 
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CHEMORECEPTORS/ELECTRIC CONDUCTIVITY 
Signal transmission from photoreceptors to ganglion cells in the 
visual system of the giant barnacle (Balanus nubilus), 2:11297 
CHEMORECEPTORS/ELECTRICAL PROPERTIES 
Signal transmission from photoreceptors to ganglion cells in the 
visual system of the giant barnacle (Balanus nubilus), 2:11297 
CHEMORECEPTORS/ELECTRON MICROSCOPY 
Receptor coupling in the toad retina, 2:11296 
CHEM RECEPTORS/METABOLISM 
Turnover of acetylcholine receptors in skeletal muscle, 2:11288 
CHEMORECEPTORS/PHYSIOLOGY 
Receptor coupling in the toad retina, 2:11296 
Synaptic transmission from photoreceptors to bipolar and 
horizontal cells in the carp retina, 2:11318 
CHERENKOV COUNTERS/FEASIBILITY STUDIES 
Status and aims of the DUMAND neutrino project: the ocean as 
a neutrino detector, 2:10943 (FERMILAB-Conf-76/59-EXP) 
CHINA/SEISMIC EVENTS 
Special Data Collection System (SDCS) event report, Southern 
Sinkiang Province, 27 October 1975, 2:11386 (AD-A-021395) 
Special Data Collection System (SDCS) event report, Kashmir- 
Tibet border region, 19 May 1975, 2:11394 (AD-A-022543) 
CHLORELLA 
Protein production rates by algae using swine manure as a 
substrate, 2:10213 
CHLORIDES/CHEMICAL REACTION YIELD 
Direct and indirect effects in pulse irradiated concentrated 
aqueous solutions of chloride and sulfate ions, 2:10650 
Pulse radiolysis of concentrated aqueous solutions of chloride, 
iodide, and persulfate ions, 2:10651 
CHLORINATED AROMATIC HYDROCARBONS/TOXICITY 
Hexachlorobutadiene residue analysis in food and poultry feed, 
2:11278 (ORNL-tr-4218) 
CHLORINATION/HEALTH HAZARDS 
Hexachlorobutadiene residue analysis in food and poultry feed, 
2:11278 (ORNL-tr-4218) 
CHLORINE/CHEMICAL REACTIONS 
Experimental investigation of the chemistry of excited states of 
rare gases. Technical progress report, October 15, 1975-July 
15, 1976 (Quenching rate constants and branching ratios for 
rare gas halide excimer formation), 2:10604 (C 2807-3) 
CHLORINE/ENVIRONMENTAL EFFECTS 
Effect of water vapor on the destruction of ozone in the 
ee perturbed by CIX or NO/sub x/ pollutants, 
111 
CHLORINE/ENVIRONMENTAL EXPOSURE PATHWAY 
Hexachlorobutadiene residue analysis in food and poultry feed, 
2:11278 (ORNL-tr-4218) 
CHLORINE/QUANTITATIVE CHEMICAL ANALYSIS 
Design, construction, and application of XRF systems for 
analysis of trace elements in clinical, biological, and 
environmental samples. Progress report, August 1, 1975-June 
30, 1976, 2:11212 (COO-3040-5) 
CHLORINE/REMOVAL 
Removal of chloride and fluorine impurities during fabrication of 
(Pu,U)/sub 2-x/ fuel pellets, 2:9192 (HEDL-TC-510) 
CHLORINE 37/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: January-June 1976, 2:10623 (MLM-2354) 
CHLORINE COMPOUNDS/BINDING ENERGY 
Prediction of core electron binding energies with a four- 
parameter equation, 2:10620 
CHLORINE COMPOUNDS/IONIZATION POTENTIAL 
Prediction of core electron binding energies with a four- 
parameter equation, 2:10620 
CHLORINE FLUORIDES/CHEMICAL REACTIONS 
Experimental investigation of the chemistry of excited states of 
rare gases. Technical progress report, October 15, 1975-July 
15, 1976 (Quenching rate constants and branching ratios for 
rare halide excimer formation), 2:10604 (COO-2807-3) 
CHLORINE IONS/ION-ATOM COLLISIONS 
Continuous photon spectrum of 60-MeV Cl + Pb collisions at 
zero impact ter, 2:11530 (RLO-1388-301) 
2-CHLORO-1,3-BUTADIENE 
See NEOPRENE 
CHLOROBUTADIENE 
See NEOPRENE 
CHLOROPLASTS/BIOCHEMICAL REACTION KINETICS 
Use of pao lasers for studying photosynthesis, 2:11214 
(LA-UR-76-1868) 
CHLOROPLASTS/ELECTRON TRANSFER 
Proton translocation in chloroplasts and its relationship to 
electron transport between the photosystems, 2:11213 (COO- 
3326-48) 
CHLOROPRENE 
See NEOPRENE 
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CHOLINE/BIOCHEMICAL REACTION KINETICS 
Some structural p rties of the cholinergic receptor protein in 


its membrane environment relevant to its function as a 
tor, 2:11225 
Y 


pharmacological 
CHOLINE/BI EM 
Recent studies on the comparative biochemistry of the 
cholinergic neuron, 2:11281 
CHOLINE/UPTAKE 
Recent studies on the comparative biochemistry of the 
cholinergic neuron, 2:11281 
CHROMATES/REMOVAL 
Economics of restricting plant chromate emission, 2:11185 
(GAT-T-2608) 
CHROMATIN/BIOLOGICAL RADIATION EFFECTS 
Action of radiations on some biological model systems. 
Technical progress report, | October 1975-1 June 1976 (Low- 
dose irradiation), 2:11327 (COO-3009-25) 
CHROMATIN/DNA 
Organization of DNA in chromatin, 2:11233 
CHROMATOGRAPHY/NUMERICAL SOLUTION 
Fundamental studies of separation processes, 2:10581 (SRO- 


854-1) 
CHROMIUM/CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts), 2:9347 
CHROMIUM/CHEMICAL REACTION KINETICS 
Mechanism of the quenching of the emission of substituted 
polypyridineruthenium(II) complexes by iron(III), 
chromium(III), and europium( III) ions, 2:10642 
CHROMIUM/DEPOSITION 
The sputter deposition and evaluation of tungsten and chromium 
for use in wi m components. Technical report, 2:10356 
(AD A-024108) 
CHROMIUM/ECOLOGICAL CONCENTRATION 
Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical progress report, June 1, 1976- 
August 31, 1976, 2:11166 (COO-2727-4) 
CHROMIUM/ELECTRON-ATOM COLLISIONS 
Electron impact ionization cross sections of gold, chromium and 
iron. Final technical report, 16 Apr 1971-31 Dec 1973, 
2:11527 (AD-A-024208) 
CHROMIUM/PRECIPITATION 
Removal of trace metals from wastewater by lime and ozonation, 
2:11189 
CHROMIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical procedures for depleted UF, and uranium alloys in 
penetrator programs, 2:10585 (NLCO-1136) 
CHROMIUM ALLOYS 
See also ASTROLOY 
CHROMIUM-NICKEL STEELS 
HASTELLOY X 
HAYNES ALLOYS 
INCOLOY ALLOYS 
INCONEL ALLOYS 
STAINLESS STEELS 
STELLITE 
WASPALOY 
CHROMIUM ALLOYS/CORROSION 
Fe-Ni-Cr alloys and corrosion in fuel reprocessing plants, 
2:10472 
Hot corrosion of cobalt-base alloys. Final technical report | Jun 
1972-31 May 1975, 2:10461 (AD-A024425) 
CHROMIUM ALLOYS/CORROSION RESISTANCE 
Nickel-chromium-silicon brazing filler metal (Patent), 2:10457 
CHROMIUM ALLOYS/CRACKS 
Crack p tion characteristics in three deep hardenable 
ienalons ditape. Final technical report Aug 1974-May 1975 
(10Mo-6Cr-2.5Al; 7Mo-4Cr-2.5Al,; 1OMo-8V-2.5Al; fatigue; 
stress corrosion ), 2:10392 (AD-A-020283) 
CHROMIUM ALLOYS/MECHANICAL PROPERTIES 
High toughness titanium alloy development. Final technical 
report Apr 1974-Jul 1975, 2:10384 (AD-A-017452) 
Metallic composites formed ‘in situ’ by reactions in the solid 
state. Final report 18 Oct 1974-18 Oct 1975 (Additions to 
aligned Co-Si eutectoid; eutectoids in Ti-Cu, Mo-Fe, Mo-Co), 
2:10395 (AD-A-023007) 
CHROMIUM ALLOYS/OXIDATION 
Oxide scale adherence mechanisms and the effects of yttrium, 
oxide icles and externally applied loads on the oxidation 
of NiCrAl and CoCrAl alloys. Final technical report | Jun 
1972-31 May 1975, 2:10465 (AD-A-024104) 
CHROMIUM ALLOYS/PHASE STUDIES 
Development of directionally solidified eutectic nickel and 
cobalt alloys. Final report Nov 1974-Nov 1975 (Ni-Cr-W-Al; 
Ni,Al-Mo), 2:10377 (AD-A-024420) 
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CHROMIUM ALLOYS/PHASE TRANSFORMATIONS 

Strain ener; By criterion of martensitic transformation. Technical 
report (11 ailoys), 2:10376 (AD-A-023781) 

CHROMIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Void-y’ cope 210 interactions in experimental nickel-base 

2:10483 (HEDL-SA-807) 
CHROMIUM’ 2 ALLOYS/REDUCTION 

Thermogravimetric study of reduction of oxides presen 

oxidized nickel-base alloy powders, 2:10364 (N- 9617225) 
CHROMIUM ALLOYS/RESEARCH PROGRAMS 

Research with in-situ composites aligned with eutectoid and 
eutectic transformations. Final report | May 1973-1 May 
1975, 2:10528 (AD-A-021530) 

CHROMIUM CARBIDES/CORROSION 

Sodium technology program friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR), 2:9797 (WARD-NA-3045-30) 

Sodium Technology Program: friction, wear, and self-welding. 
Quarter! Ootree (Gn report for period ending January 31, 1976 
(LMFB 798 (WARD-NA-3045-32) 

CHROMIUM CARBIDES/FRICTION 

Sodium technology program friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR), 2:9797 (WARD-NA-3045-30) 

CHROMIUM CARBIDES/WEAR 

Sodium technology program friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR), 2:9797 (WARD-NA-3045-30) 

Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending January 31, 1976 
(LMFBR), 2:9798 (WARD-NA-3045-32) 

CHROMIUM COMPLEXES/BINDING ENERGY 

Core binding energies of some metal B-diketonates and B- 

diketones in the vapor phase, 2:10614 
CHROMIUM OXIDES/CORROSION RESISTANCE 

Evaluation of refractories for mineral wool furnaces. Report of 
investigations 1975, 2:10526 (PB-250642) 

CHROMIUM OXIDES/ELECTRICAL PROPERTIES 

Noncrystalline semiconductors: electrical and thermal processes. 
Final report | Jan-30 Dec 1975, 2:10517 (AD-A-020138) 

CHROMIUM OXIDES/SORPTIVE PROPERTIES 

Photodesorption: a critical review, 2:10557 (COO-2425-4) 

CHROMIUM-MOLYBDENUM STEELS/CARBURIZATION 

Steam generator materials engineering eighth quarterly report, 

April-June 1976, 2:10466 (GEAP-14029-8 ) 
CHROMIUM-MOLYBDENUM STEELS/COMPATIBILITY 

Magnetic fusion energy materials technolog ram, annual 
progress report for period ending June 30, 1976, 2:10484 
(ORNL-S5S189) 

CHROMIUM-MOLYBDENUM STEELS/CORROSION 

Effect of a high heat flux on the corrosion of 2 1/4 Cr, 2:10470 
(ORNL/TM-S551) 

Mechanical properties test data for structural materials. 
Quarterly — for period ending July 31, 1976, 
2:10404 (ORNL-S 52 

CHROMIUM-MOLYBDENUM STEELS/CORROSION FATIGUE 

Steam generator materials engineering eighth quarterly report, 

April-June 1976, 2:10466 (GEAP-14029-8) 
CHROMIUM-MOLYBDENUM STEELS/DEFORMATION 

Mechanical properties test data for structural materials. 
Quarterly _ for period ending July 31, 1976, 
2:10404 (ORNL-S 52 

CHROMIUM-MOLYBDENUM STEELS/FATIGUE 

Mechanical properties test data for structural materials. 
Quarterly progress report for period ending July 31, 1976, 
2:10404 (ORNL-5200) 

CHROMIUM-MOLYBDENUM STEELS/FRACTURE 

PROPERTIES 

Steam generator materials engineering — quarterly report, 
April-June 1976, 2:10466 (GEAP-14029-8) 

ans MOLYBDENUM STEELS/MECHANICAL 

PROPERTIES 

Influence of heat treatment on the microstructure and 
mechanical properties of steel with 2.25% Cr and 1% Mo, 
2:10414 (ORNL-tr-4215) 

Mechanical properties test data for structural materials. 
ooey - for period ending July 31, 1976, 

2:10404 ‘ORNL-S 52 

Mechanical property characterization in een of elevated- 

temperature reactor design, 2:10409 (ORNL/TM-5594) 
CHROMIUM-MOLYBDENUM STEELS/MICROSTRUCTURE 

Influence of heat treatment on the microstructure and 
mechanical properties of steel with 2.25% Cr and 1% Mo, 
2:10414 (ORNL -tr-4215) 

CHROMIUM-MOLYBDENUM STEELS/WELDING 

Microstructure and tensile properties of 2 1/4 Cr-1 Mo steel 
weldments with varying carbon contents, 2:10418 
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CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 
2.0%, the Cr content is higher.) 
See also STAINLESS STEEL-| 7-4PH 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-3 16 
STAINLESS STEEL-348 
STAINLESS STEEL-AM-350 
CHROMIUM-NICKEL STEELS/PHYSICAL RADIATION 
EFFECTS 


Post-irradiation examination of fifteen UO,/PuO, fuel pins from 

the experiment DFR-350, 2:9810 (EURFNR-1271) 
CHROMOSOMAL ABERRATIONS 
Cytogeneticist’s microscope and a proposed system for 
aberration scoring, 2:11244 (CONF-751158-) 
CHROMOSOMAL ABERRATIONS/DATA ANALYSIS 
wee analysis of chromosome damage, 2:11241 (CONF- 
751158-) 

Current state of the art: summary of discussions (Automation of 
chromosome analysis), 2:11255 (CONF-751158-) 

Priorities for development and application of automated 
cytogenetics, 2:11257 (CONF-751158-) 

Priorities for development and —— of automated 
cytogenetics, 2:11261 (UCRL-78588) 

Unmet needs in automated cytogenetics, 2:1 1256 (CONF- 
751158-) 

CHROMOSOMAL ABERRATIONS/RADIOINDUCTION 

Cytogenetic study of A-bomb survivors and their children in 
Hiroshima and Nagasaki, 2:11338 (CONF-751158-) 

Improved mutagen-testing systems in mice. Progress report, | 
June 1975-31 May 1976 (X radiation), 2:11347 (COO-3267- 
11) 

X-ray induced chromosome aberrations in mouse dictyate 

oocytes. Time and dose relationships, pt. 1, 2:11348 
CHROMOSOMES 
See also HETEROCHROMOSOMES 
CHROMOSOMES/DATA ANALYSIS 

Automated analysis of chromosome damage, 2:11241 (CONF- 
751158-) 

Automatic chromosome image processing system for multiple- 
cell karyo and sister chromatid exchange analysis, 
2:11250 (Col NE-751158- ) 

Automation of cytogenetics. Asilomar workshop, Pacific Grove, 
California, November 30-December 2, 1975, 2:11237 (CONF- 
751158-) 

Chromosome analysis at the National Biomedical Research 
Foundation, 2:1 1240 (CONF-751158-) 

Current state of the art: summary of discussions (Automation of 
chromosome analysis), 2:11255 (CONF-751158-) 

Cytophotometric analysis of human chromosomes, 2:11251 
(CONF-751158-) 

Karyotype analysis of Chinese hamster chromosomes by flow 
microfluorometry, 2:11253 (CONF-751158-) 

Priorities for development and application of automated 
cytogenetics, 2:11257 (CONF-751158-) 

Priorities for development and application of automated 
cytogenetics, 2:11261 (UCRL-78588) 

Progress and problems in the cytophotometric analysis of g- 
banded chromosomes, 2:11238 (CONF-751158-) 

Relevance of automation to organizational problems in 
cytogenetic epidemiology, 2:1 1254 (CONF-751158-) 

TV-based tools for rapid analysis of chromosome banding 
patterns, 2:11249 (CONF-751158-) 

Unmet a in automated cytogenetics, 2:1 1256 (CONF- 
751158-) 

CHROMOSOMES/KARYOTYPE 

Characteristics of an automated clinical cytogenetics system, 
2:11245 (CONF-751158-) 

Experimental online karyotyping at the National Research 

‘ouncil of Canada, 2:11247 (CONF-751158-) 

Flow karyotyping: current status and potential development, 
2:11252 (CONF-751158-) 

Minicomputer based karyotyping system, 2:11242 (CONF- 
751158-) 

Progress and problems in the cytophotometric analysis of g- 
banded chromosomes, 2:11238 (CONF-751158-) 

Visual classification of banded human chromosomes. 
a ¢~ red with classification of isolated 

hromosomes, 2:11248 (CONF-751158-) 
CHROMOSOMES/MEASURING METHODS 

Automated cytogenetics at the M.D. Anderson Hospital, 

2:11246 (CONF-751158-) 
CHROMOSOMES/SPECIFICATIONS 

TV-based tools for rapid —- of chromosome banding 

patterns, 2:11249 (CONF-751158-) 
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CIRENE REACTOR 
Cirene reactor, 2:9764 
CIRENE REACTOR/DESIGN 
Research and development activities in support of the CIRENE 
rotot reactor design, 2:9765 
CIVIL DEFENSE/BIBLIOGRAPHIES 

Reception/care planning for crisis relocation. Final report 26 

Mar 1974-30 Sep 1975, 2:10699 (AD-A-018231) 
CIVIL DEFENSE/PLANNING 

Prototype reception/care plan to meet the welfare, shelter, and 
related needs of populations affected by crisis relocation: 
reception/care bang for Fremont ert Final report 26 Mar 
1974-30 Sep 1975, 2:10700 (AD-A-018232) 

Reception/care planning for crisis relocation. Final report 26 
Mar 1974-30 Sep 1975, 2:10699 (AD-A-018231) 

CLAMS 
See MOLLUSCS 
CLAYS 
See also ILLITE 
MONTMORILLONITE 
CLAYS/ISOTOPIC EXCHANGE 

Hydrogen and oxygen isotope exchange reactions between clay 

minerals and water, 2:9609 
CLAYS/ROCK-FLUID INTERACTIONS 

Hydrogen and oxygen isotope exchange reactions between clay 

minerals and water, 2:9609 
CLEAN AIR ACT/IMPLEMENTATION 

Development of equipment to meet emission control compliance 
schedules in the utility industry, 2:11160 

Power plants and the Clean Air Act: both can survive, 2:10142 

What's new in Indiana air pollution control regulations, 2:10136 

CLEAN AIR ACT/SOCIO-ECONOMIC FACTO 
Effect of EPA performance standards on fuel suppliers, 2:11202 
CLEAN COKE PROCESS/ECONOMICS 
Clean-char process, 2:8899 
CLEAN COKE PROCESS/RESEARCH PROGRAMS 
Clean-char process, 2:8899 
CLIMATES/FORECASTING 
The stratosphere perturbed by propulsion effluents. CIAP 
monograph 3. Final report, 2:11101 (PB-249684) 

CLIMATES/MATHEMATICAL MODELS 

Climatic change, 2:11045 (AD-A-021703) 
CLIMATES/MODIFICATIONS 

Climatic aspects of waste heat, 2:11149 
CLIMATES/VARIATIONS 

Climatic change, 2:11045 (AD-A-021703) 
CLINCH RIVER BREEDER REACTOR 

Breeder's place in the energy crisis, 2:9806 

Nuclear power station technology: crucial strand in U.S. energy 
lifeline, 2:10149 

CLINCH RIVER BREEDER REACTOR/REACTOR 

INTERNALS 

CRBR outlet plenum thermal behavior during transient 
conditions, 2:9780 (ANL-CT-76-49) 

Inlet Plenum Feature Model flow tests of the Clinch River 
Breeder Reactor: Addendum V results, 2:9792 (HEDL-TME- 
76-33) 

CLINCH RIVER BREEDER REACTOR/REACTOR 

MATERIALS 

Effect of a high heat flux on the corrosion of 2 1/4 Cr, 2:10470 
(ORNL/TM-S5S5S51) 

Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending January 31, 1976, 
2:9798 (WARD-NA-3045-32) 

Sodium Technology Program: component materials 
compatibility. Quarterly —- report for period ending 
January 31, 1976, 2:9799 (WARD-NA-3045-33) 

CLINCH RIVER BREEDER REACTOR/SEALS 

Quarterly technical progress report, sodium technology and 
cover gas seal development programs, January-March 1976, 
2:9766 (AI-ERDA-13171) 

CLINTON P ANDERSON MESON PHY. FACILITY 
See LAMPF LINAC 
CLOSED-CYCLE SYSTEMS/OPERATION 

Closed cycle steam turbine system with liquid vortex pump 

(Patent), 2:9625 
CLOVER/CONTAMINATION 

Investigations on deposits of elementary and organically bound 
iodine on grass. Result report: July 1971-December 1972 
(Part I) (1), 2:11146 (BNWL-tr-204) 

Investigations on iodine and aerosol deposits on vegetation and 
other contact surfaces. Result report: July 1973-June 1974 
(Part 2), 2:11147 (BNWL-tr-205) 

CLOVER/RADIATION MONITORING 

Investigations on iodine and aerosol deposits on vegetation and 
other contact surfaces. Result report: July 1973-June 1974 
(Part 2), 2:11147 (BNWL-tr-208). 
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CLUSTER MODEL 
Cluster-vibration model, Ward identity, and GVISR (Cluster- 
vibration model), 2:11800 (CONF-7509135-P1) 
CLUSTERS (STAR) 
See STAR CLUSTERS 
COAL 
See also ANTHRACITE 
BITUMINOUS COAL 
BROWN COAL 
COAL GASIFICATION 
COAL LIQUEFACTION 
LIGNITE 
SOLVENT-REFINED COAL 
COAL/ACTIVATION ANALYSIS 

Investigation of trace elements in coal (5 refs.), 2:8968 (EPA- 

600/2-76-149) 
COAL/BIBLIOGRAPHIES 

Minor and trace elements in coal: a selected bibliography of 

reports in English, January 1976, 2:8970 (USGS-OFR-76-48 1 ) 
COAL/BIOCHEMISTRY 

Geochemistry of trace elements in coal (13 refs.), 2:8969 (EPA- 

600/2-76-149) 
COAL/CARBONIZATION 

Coal Technology Program, annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 

Coal Technology Program progress report, August 1976, 2:8897 
(ORNL/TM-5654) 

Process of liberation of volatiles and changes in the elemental 
composition of coal during carbonization, 2:8898 (UCRL- 
Trans-11150) 

COAL/CHEMICAL ANALYSIS 

Clean-char process, 2:8899 

Role of gasifier process variables in effluent and product gas 
production in the Synthane Process (12 refs.), 2:8923 (EPA- 
600/2-76-149) 

Trace element characterization and removal/recovery from coal 
and coal wastes. Work plan for the period July 1, 1975-June 
30, 1976, 2:8975 (LA-6496-PR) 

Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, October |-December 31, 
1975, 2:8977 (LA-6498-PR) 

COAL/CLEANING 

Trace element characterization and removal/recovery from coal 
and coal wastes. Work plan for the period July 1, 1975-June 
30, 1976, 2:8975 (LA-6496-PR ) 

Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, October |-December 31, 
1975, 2:8977 (LA-6498-PR) 

COAL/COKING 
Fuels 1924-1940 (151 refs.), 2:9041 
COAL/COMBUSTION 

Desulfurization of high sulfur fuels during combustion (Patent; 
45 claims; 3 drawings;), 2:8910 

District heatng with refuse-derived fuel at Wright-Patterson Air 
Force Base, 2:9430 

First Rocky Mountain fuel symposium. Proceedings of a 
conference held January 30, 1976, in Provo, Utah (27 
abstracts only), 2:10177 (CONF-760138-( Absts. )) 

Fuels 1924-1940 (151 refs.), 2:9041 

Sulfur compound cleanup: trade-offs in selecting SO/sub x/ 
emission controls (Low sulfur western coal), 2:8911 

Two controlled high temperature waste to energy projects, 
2:9417 

COAL/COST 

Assessment of the economic incentive for the fast breeder 

reactor, 2:9805 
COAL/DESULFURIZATION 

Advances in fuel chemistry 1961-1974, 2:8944 

Chemical desulfurization of coal to meet pollution control 
standards (5 refs.; only pyritic S removed), 2:8903 

Coal-anthracene oil slurry liquefied with carbon monoxide and 
barium-promoted catalysts (Patent; 7 claims; no drawings), 
2:8961 

Coal desulfurization by magnetic forces (5 refs.), 2:8904 

Desulfurization of high sulfur fuels during combustion (Patent; 
45 claims; 3 drawings;), 2:8910 

Westinghouse fluidized bed combined cycle process: status of 
technology and environmental considerations, 2:8922 (EPA- 
600/2-76-149) 

COAL/FLUIDIZED-BED COMBUSTION 

Approach to economic assessment of electric utility base load 
alternatives, 2:9661 

Cold modeling of the fluidized-bed boiler, 2:9652 

Comparison of AFBC with PFBC (AFBC = atmospheric 
fluidized-bed combustion; PFBC = pressurized fluidized-bed 
combustion), 2:9653 
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Conceptual design of a To tr component test and 
integration facility, 2:9647 

Conceptual design of an atmospheric fluid-bed component test 
and integration facility, 2:9648 

= of the Rivesville multicell fluidized-bed steam generator, 


peniignee of a solid-waste-fired gas turbine system, 2:9409 
= from pressurized fluidized. bed coal combustion, 
:96 

EPRI program and objectives in FBC, 2:9660 

FBC marketability survey status report, 2:9662 

FBC power generation from coal and heavy oils: clean uses for 
dirty fuels, 2:9643 

Fluidised combustion in Great Britain: environmentally clean 
steam and power generation from coal, heavy oil, and dirt 
fuels, 2: 9642. = i é 

Fluidized bed combustion (citations from NTIS data base). 
Report for 1964-Mar 1976 (138 abstracts, 73 new entries), 
2:8978 (NTIS/PS-76/0161) 

Fluidized bed combustion (citations from Engineering Index). 
Report for 1970-Mar 1976 (136 abstracts), 2:8979 (NTIS/PS- 
76/0162) 

History of the development of the fluidized-bed boiler, 2:9042 

eS and performance of the pressurized FBC Miniplant, 

- 1 

= of ERDA/FE program for FBC commercialization, 

Pilot and research plants: a progress report, 2:9645 

Preliminary environmental assessment of coal fired fluidized-bed 
combustion, 2:9656 

eae ANL bench-scale, pressurized-fluidized-bed studies, 

:9641 

Report on progress at the NCB Coal Research Establishment 
(CRE), 2:9649 

Review of pilot and demonstration plants, 2:9644 

Safety aspects of fluidized-bed combustion systems, 2:9654 

Systems implications of desulfurization by limestone in 
pressurized fluidized-bed combustion, 2:9657 

= mass balances around a bench-scale combustor, 

:9629 

U.S. Environmental Protection Agency program for 
environmental characterization of fluidized-bed combustion 
systems, 2:9655 

COAL/FRACTURING 

Explosive fluid transmitted shock method for mining deeply 

buried coal (Patent; 9 claims; 2 drawings), 2:9036 
COAL/GEOLOGY 
Geochemistry of trace elements in coal (13 refs.), 2:8969 (EPA- 
600/2-76-149) 
COAL/HYDROCRACKING 
Advances in fuel chemistry 1961-1974, 2:8944 
COAL/HYDROGENATION 

Advances in fuel chemistry 1961-1974, 2:8944 

Coal Technology ram, annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 

Coal Technology ram progress report, August 1976, 2:8897 
(ORNL/TM-5654) 

Effluent considerations in coal gasification (Formation of 
pollutants minimized), 2:8918 (EPA-600/2-76-149) 

Flash hydrogenation of coal (Patent; 3 claims; 2 drawings; 
fluidized bed), 2:8913 

Fuel chemistry 1940-1960, 2:8943 

COAL/MEETINGS 

167th national meeting of the American Chemical Society, 
Division of Fuel Chemistry, Los Angeles, California, 31 March 
1974-5 April 1974. Volume 19, No. 2, 2:9132 

First Rocky Mountain fuel symposium. Proceedings of a 
conference held ere | 30, 1976, in Provo, Utah (27 
abstracts only), 2:1017 (CONF-760138-( Absts. )) 

COAL/MOLECULAR STRUCTURE 
Fuel chemistry 1940-1960, 2:8943 
COAL/NUCLEAR MAGNETIC RESONANCE 

Coal Techno! ram, annual interim ym for fiscal year 

ending June 30, 1976, 2:8896 (ORNL-520 
COAL/PE MEABILITY 

Gas filtration in a coal bed (concerning leaks of and blast in 
the underground gasification of coal beds), 2:8951 (UCRL- 
Trans-11153) 

COAL/PHYSICAL CHEMISTRY 

Geochemistry of trace elements in coal (13 refs.), 2:8969 (EPA- 

600/2-76-149) 
COAL/PYROLYSIS 

Coal Technology Program progress report, August 1976, 2:8897 

(ORNL/TM-5654) 
COAL/RESEARCH PROGRAMS 

Coal Technology Program, annual interim report for fiscal year 

ending June 30, 1976, 2:8896 (ORNL-5208) 


COAL GASIFICATION/IN-SITU GASIFICATION 


ERDA's coal program for combustion, liquefaction, MHD, 

gasification, 2:10178 
COAL/RETORTING 

Hydrocarbon recovery system ( Vaporizable constituents of oil 
shale, tar sand, and coal recovered more completely 
comingli rticles with heat transfer material), 2:9138 

COA Vv) EXTRACTION 

Solvent refining of Illinois No. 6 and Pittsburgh No. 8 coals. 

Final report, 2:8965 (PB-243875) 
COAL/STRUCTURAL CHEMICAL ANALYSIS 

Coal Technology P , annual interim report for fiscal year 

ending June 30, 1976, 2:8896 (ORNL-5208) 
COAL/TRANSPORT 

Environmental assessment of impacts of coal development on 
the water resources of the Yampa River Basin, Colorado and 
Wyoming. Phase Il. Work plan, 2:9005 (USGS-OFR-76-368 ) 

Process and apparatus for conveying large particle mined coal, 
oil shale, ore, etc. from underground mines or from stri 
mines via a pipeline (Patent; 4 claims; 6 drawings), 2 9640 

Progress with coal slurry pipelines (comparison with unit trains), 
2:9038 

Sulfur compound cleanup: trade-offs in selecting SO/sub x/ 
emission controls (Low sulfur western coal), 2:8911 

COAL DEPOSITS/VARIATIONS 

Theory relating to remote electromagnetic probing of a 
nonuniform-thickness coal seam (Effect of lateral 
inhomogeneities), 2:9007 

COAL GAS/CHEMICAL ANALYSIS 
Pressurized, stirred, fixed-bed gasification (7 refs.), 2:8921 
(EPA-600/2-76-149) 
COAL GAS/DESULFURIZATION 
Conoco process for hot desulfurization of fuel gas: a status 
rt, 2:8905 
Purification process for coal gas methanation (Patent), 2:9376 
COAL GAS/METHANATION 

Apparatus and method for methanation (Patent), 2:8949 

Influence of certain reaction parameters on methanation of coal 
gas to SNG (4 refs.), 2:8940 

COAL GAS/SAMPLING 
Pressurized, stirred, fixed-bed gasification (7 refs.), 2:8921 
(EPA-600/2-76-149) 
COAL GASIFICATION 
See also BI-GAS PROCESS 
CARBON DIOXIDE ACCEPTOR PROCESS 
COED PROCESS 
COGAS PROCESS 
HYGAS PROCESS 
KOPPERS-TOTZEK PROCESS 
LURGI PROCESS 
SYNTHANE PROCESS 
WINKLER PROCESS 
Coal refining with nuclear heat is the target, 2:9854 
COAL GASIFICATION/CATALYSTS 
Conversion of coal to high octane gasoline (Patent; 4 claims; 2 
drawings), 2:8954 
COAL GASIFICATION/COMPARATIVE EVALUATIONS 
Alternate utility fuels from coal, 2:8945 
COAL GASIFICATION/ECONOMICS 

Coal gasification by nuclear process heat. Realizability and 
technical-economic prospects of coal gasification and of 
nuclear heat from high-temperature reactors, 2:9745 

Westinghouse fluidized bed combined cycle process: status of 
technology and environmental considerations, 2:8922 (EPA- 
600/2-76-149) 

COAL GASIFICATION/EFFICIENCY 

Combined-cycle power systems (5 refs.), 2:9618 (EPA-600/2- 
76-149) 

COAL GASIFICATION/ENVIRONMENTAL EFFECTS 

Low energy gas retrofit to industry (9 refs.), 2:8926 (EPA- 
600/2-76-149) 

Measurement programs for environmental assessment (4 refs.), 
2:9001 (EPA-600/2-76-149) 

Westinghouse fluidized bed combined cycle process: status of 
technology and environmental considerations, 2:8922 (EPA- 
600/2-76-149) 

COAL GASIFICATION/EQUIPMENT 

Oxidation of coal-water slurry feed to hydrogasifier (Patent; 7 

claims; | drawing), 2:8947 
COAL GASIFICATION/FEASIBILITY STUDIES 

Coal gasification by nuclear process heat. Realizability and 
technical-economic ——_ of coal gasification and of 
nuclear heat from high-temperature reactors, 2:9745 

COAL GASIFICATION/FLUIDIZED BED REFUSE 

GASIFICATION 

Solid waste gasification, 2:9359 





COAL GASIFICATION/IN-SITU GASIFICATION 


COAL GASIFICATION/IN-SITU GASIFICATION 

Extraction of hydrocarbons in situ from underground 
hydrocarbon deposits (Patent; 13 claims; 5 drawings), 2:8955 

First Rocky Mountain fuel symposium. Proceedings of a 
conference held 7 30, 1976, in Provo, Utah (27 
abstracts only), 2:1017 (CONF-7601 38-( Absts. )) 

COAL GASIFICATION/MATHEMATICAL MODELS 

Numerical model of coal gasification in a packed bed, 2:8933 
(UCRL-77627(Rev.2)) 

COAL GASIFICATION/MEETINGS 

168th national meeting of the American Chemical Society, 
Division of Fuel Chemistry. Atlantic City, New Jersey, 
September 8-13, 1974. Volume 19, No. 3, 2:8939 

First Rocky Mountain fuel symposium. Proceedings of a 
conference held ey 30, 1976, in Provo, Utah (27 
abstracts only), 2:10177 (CONF-760138-( Absts. )) 

COAL GASIFICATION/NONRADIOACTIVE WASTE 

DISPOSAL 

Climatic effects on wastewater treatment (3 refs.), 2:8924 
(EPA-600/2-76-149) 

COAL GASIFICATION/PACKED BED 

Pressurized, stirred, fixed-bed gasification (7 refs.), 2:8921 
(EPA-600/2-76-149) 

COAL GASIFICATION/RESEARCH PROGRAMS 

ERDA's coal program for combustion, liquefaction, MHD, 
gasification, 2:10178 

Federal coal gasification program, 2:8914 (CONF-750380-) 

COAL GASIFICATION/REVIEWS 

Advances in fuel chemistry 1961-1974, 2:8944 

Fuel chemistry 1940-1960, 2:8943 

Fuels 1924-1940 (151 refs.), 2:9041 

COAL GASIFICATION/WASTE WATER 

Process for the treatment of phenol-containing waste water from 
coal degassing or gasification processes (Patent; 2 claims; 2 
drawings), 2:8992 

COAL GASIFICATION PLANTS/DESIGN 

Coal processing: Coalcon’s demonstration plant for clean fuels, 
2:8952 

Coal processing: oil/gas plant design criteria, 2:8953 

Coal processing: Fischer-Tropsch plant design criteria, 2:8962 

COAL GASIFICATION PLANTS/ENVIRONMENTAL EFFECTS 

Control technology R and D needs (12 refs.), 2:9000 (EPA- 
600/2-76-149) 

Environmental impact and R and D needs in coal conversion 
(28 refs.), 2:9004 (EPA-600/2-76-149) 

Sampling procedures for process streams (11 refs.), 2:9002 
(EPA-600/2-76-149) 

COAL GASIFICATION PLANTS/GASEOUS WASTES 

Federal regulation of atmospheric emissions from coal 
gasification plants (6 refs.), 2:8998 (EPA-600/2-76-149) 

Sampling procedures for process streams (11 refs.), 2:9002 
(EPA-600/2-76-149) 

Sulfur emission controls for a coal gasification plant (Proposed 
regulations), 2:8925 (EPA-600/2-76-149) 

COAL GASIFICATION PLANTS/LIQUID WASTES 

Sampling procedures for process streams (11 refs.), 2:9002 
(EPA-600/2-76-149) 

Tapered fluidized-bed bioreactor for treatment of aqueous 
effluents from coal conversion processes (9 refs.), 2:8973 
(EPA-600/2-76-149) 

Waste management of fuels processing effluents, 2:8974 (EPA- 
600/2-76-149) 

COAL GASIFICATION PLANTS/PLANNING 

Status of Burnham Coal Gasification Project, 2:8915 (CONF- 
750380-) 

COAL GASIFICATION PLANTS/PRESSURE VESSELS 

Coal Technology Program, annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 

COAL GASIFICATION PLANTS/REGULATIONS 

Sulfur emission controls for a coal gasification plant (Proposed 

regulations), 2:8925 (EPA-600/2-76-149) 
COAL GASIFICATION PLANTS/SOLID WASTES 

Sampling procedures for process streams (11 refs.), 2:9002 
(EPA-600/2-76-149) 

COAL GASIFICATION PLANTS/VALVES 

Valve development for coal gasification plants. Design review 
meeting: minutes and action items, September 21, 1976, 
2:8927 (ER-75388-4) 

COAL GASIFICATION PLANTS/WASTE PROCESSING 

Control technology R and D needs (12 refs.), 2:9000 (EPA- 
600/2-76-149) 

COAL GASIFICATION PLANTS/WASTE WATER 

Coal conversion process wastewater control (5 refs.), 2:8972 

(EPA-600/2-76-149) 
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COAL GASIFICATION PLANTS/WATER REQUIREMENTS 

Northern Great Plains resources program: possible development 
of water from Madison group and associated rock in Powder 
River Basin, Montana-Wyoming, 2:8928 (PB-243405) 

Water requirements for an integrated SNG plant and mine 
operation (41 refs.), 2:9003 (EPA-600/2-76-149) 

COAL INDUSTRY/AIR POLLUTION ABATEMENT 
Effect of EPA performance standards on fuel =. 2:11202 
COAL INDU Y/ENVIRONMENTAL E 

A western regional energy development study: rimary 
environmental impacts. Volume I. Final report, 2:11097 (PB- 
246264) 

A western regional energy development study: primary 
environmental impacts. Volume II. Final report, 2:11098 (PB- 
246265) 

A western regional energy development study: primary 
environmental im ooo executive summary. Final report, 
2:11186 (PB-24626 

Ambient air quality determination using mobile monitors, 
2:11083 (CONF-741187-) 

Coal-energy and SO,, 2:11204 (CONF-741187-) 

Particulate sampling at high temperature and high pressure, 
2:11132 

Status of sulfur dioxide removal research projects, 2:11082 
(CONF-741187-) 

COAL INDUSTRY /MANAGEMENT 
Problems involved in the administration of a coal company, 


2:9045 
COAL INDUSTRY /MEETINGS 
First symposium on coal management techniques. Volume I. 
NCA/BCR Coal Conference and Expo II held at Louisville, 
Kentucky, October 21-23, 1975, 2:9044 
COAL INDUSTRY/PERSONNEL 
Future manpower needs in the coal industry, 2:9035 
Personnel training, 2:9034 
COAL INDUSTRY/TECHNOLOGY ASSESSMENT 
Coal-energy and SO,, 2:11204 (CONF-741187-) 
COAL LIQUEFACTION 
See also COED PROCESS 
H-COAL PROCESS 
Coal refining with nuclear heat is the target, 2:9854 
Fundamental thermodynamic and transport property studies 
needed for gas processing technology in synthetic oil 
production, :8956 (CONF-750380-) 
COAL LIQUEFACTION/CATALYSTS 
Coal-anthracene oil slurry liquefied with carbon monoxide and 
barium-promoted catalysts (Patent; 7 claims; no drawings), 
2:8961 
COAL LIQUEFACTION/COMPARATIVE EVALUATIONS 
Alternate utility fuels from coal, 2:8945 
Overseas research on the production of oil from coal. Report 
No. 4, 2:8959 (NP-21120) 
COAL LIQUEFACTION/H-COAL PROCESS 
Aviation turbine fuels from shale and coal oils (Evaluation of 
processes for production of refinery feedstocks), 2:9134 
COAL LIQUEFACTION/MEETINGS 
168th national meeting of the American Chemical Society, 
Division of Fuel Chemistry. Atlantic City, New Jersey, 
September 8-13, 1974. Volume 19, No. 3, 2:8939 
First Rocky Mountain fuel symposium. Proceedings of a 
conference held January 30, 1976, in Provo, Utah (27 
abstracts only), 2:10177 (CONF-760138-( Absts. )) 
COAL LIQUEFACTION/RESEARCH PROGRAMS 
ERDA’s coal program for combustion, liquefaction, MHD, 
gasification, 2:10178 
Overseas research on the production of oil from coal. Report 
No. 4, 2:8959 (NP-21120) 
COAL LIQUEFACTION/REVIEWS 
Advances in fuel chemistry 1961-1974, 2:8944 
COAL LIQUEFACTION/SYNTHOIL PROCESS 
Aviation turbine fuels from shale and coal oils (Evaluation of 
processes for production of refinery feedstocks), 2:9134 
COAL LIQUEFACTION PLANTS/DESIGN 
Coal processing: Coalcon'’s demonstration plant for clean fuels, 
2:8952 
—< processing: oil/gas plant design criteria, 2:8953 
g: Fischer-Tropsch plant design criteria, 2:8962 
COAL AL LIQUEFACTION PLANTS/ENVIRONMENTAL 
EFFECTS 
Environmental impact and R and D needs in coal conversion 
(28 refs.), 2: (EPA-600/2-76-149) 
COAL LIQUEFACTION PLANTS/LIQUID WASTES 
Tapered fluidized-bed bioreactor for treatment of aqueous 
effluents from coal conversion processes (9 refs.), 2:8973 
(EPA-600/2-76-149) 
Waste ment of fuels processing effluents, 2:8974 (EPA- 
600/2-76-149) 
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COAL LIQUEFACTION PLANTS/VALVES 
Coal Technology » annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 
COAL LIQUEFACTION PLANTS/WASTE WATER 
Coal conversion a rocess wastewater control (5 refs.), 2:8972 
(EPA-600/2-76-149) 
COAL LIQUIDS/CHEMICAL ANALYSIS 
Characterization of synthetic rg fuels (Chemical analysis and 
molecular weights of shale tar sand bitumen, coal liquids, 
and their fractions), 2:9152 
Chemistry and structure of coal-derived asphaltenes, Phase II. 
Sonny’ progress report, July-September 1976, 2:8958 (FE- 


Pressurized, stirred, fixed-bed gasification (7 refs.), 2:8921 
(EPA-600/2-76-149) 
COAL LIQUIDS/CHEMICAL COMPOSITION 
Coal Technology » annual interim report for fiscal year 


ending June 30, 1976, 2:8896 (ORNL-5208) 
COAL LIQUIDS/DESULFURIZATION 
Environmental aspects of SY NTHOIL process for converting 
coal to liquid fuels (4 refs.; Co-Mo/SiO,-Al,O,; 450°C; 2000 
to 4000 p.s.i.), 2:8957 (EPA-600/2-76-149) 
COAL LIQUIDS/FRACTIONATION 
Chemistry and structure of coal-derived asphaltenes, Phase II. 


—_ i progress report, July-September 1976, 2:8958 (FE- 
COAL LIQUIDS/MOLECULAR WEIGHT 

Chemistry and structure of coal-derived asphaltenes, Phase II. 
ey progress report, July-September 1976, 2:8958 (FE- 
2031-5) 

COAL LIQUIDS/MUTAGENS 

Coal Technology , annual interim report for fiscal year 

ending June 30, 1976, 2:8896 (ORNL-5208) 
COAL LIQUIDS/PRODUCTION 

Aviation turbine fuels from shale and coal oils (Evaluation of 
processes for production of refinery feedstocks), 2:9134 

Flash hydrogenation of coal (Patent; 3 claims; 2 drawings; 
fluidized bed), 2:8913 

COAL LIQUIDS/SEPARATION PROCESSES 

Coal Technology , annual interim report for fiscal year 

ending June 30, 1976, 2:8896 (ORNL-5208) 
COAL LIQUIDS/VISCOSITY 

Coal Technology Program progress report, August 1976, 2:8897 
(ORNL/TM-5654) 

COAL MINERS/COMMUNICATIONS 

Emergency/nonemergency mine communications, 2:9010 (BM- 
IC-8635) 

Interconnecting new communications to existing systems, 2:9014 
(BM-IC-8635) 

Mine communications. Proceedings of Bureau of Mines 
technology transfer seminar, Bruceton, Pa., March 21-22, 
1973, 2:9009 (BM-IC-8635) 

Roving miner paging, 2:9011 (BM-IC-8635) 

Two-way communications with face machine operators, 2:9012 
(BM-IC-8635) 

Two-way communications with roving miners, 2:9013 (BM-IC- 
8635) 

COAL MINERS/EDUCATION 

Personnel training, 2:9034 

COAL MINERS/MEETINGS 

Mine communications. Proceedings of Bureau of Mines 
tech transfer seminar, Bruceton, Pa., March 21-22, 
1973, 2: (BM-IC-8635 ) 

COAL MINERS/SAFETY 

Crisis of declining underground coal productivity: its national 

impact, causes and solutions, 2:9033 
COAL MINES/ACID MINE DRAINAGE 
and hr, catalysis of ferrous iron in acid mine 


drainage, 2:89: 
COAL MINES/COMMUNICATIONS 
Technical services for mine communications research. Task b 
(t.0.1) applicability of state-of-the-art aters for wireless 
mine communication. Report for May 1974-Jul 1975, 2:9032 
(PB-249830) 
COAL MINES/DESIGN 
Computer-controlled electrical resistance network analog for 
rational mine design. Open file report, 1973-1974, 2:9029 
(PB-243468) 


Design of an —— ——~ mine layout, 2:9024 (BM-RI-7828) 
COAL MINES ONMENTAL EFFECTS 
Environmental assessment of impacts of coal development on 


the water resources of the Yampa River Basin, Colorado and 
Wyoming. Phase Il. Work plan, 2:9005 (USGS-OFR-76-368) 
COAL MINES/PLANNING 
Design of an underground mine layout, 2:9024 (BM-RI-7828) 


COBALT ALLOYS/MECHANICAL PROPERTIES 


COAL MINES/ROCK MECHANICS 
of roof bolt patterns for jointed rock, 2:9030 (PB- 
243899) 
COAL MINES/ROOFS 
— [= roof bolt patterns for jointed rock, 2:9030 (PB- 
) 
COAL MINES/SAFETY 
Evaluation of several portable, direct-reading, electrochemical 
O, meters, 2:9008 (BERC/RI-76/7) 
COAL MINES/SOCIO-ECONOMIC FACTORS 
Environmental assessment of impacts of coal development on 
the water resources of the Yampa River Basin, Colorado and 
Wyoming. Phase II. Work plan, 2:9005 (USGS-OFR-76-368 ) 
COAL MINING 
See also ACID MINE DRAINAGE 
SURFACE MINING 
UNDERGROUND MINING 
COAL MINING/ENVIRONMENTAL EFFECTS 
Energy and human welfare: a critical analysis. Volume I. The 
social costs of power production (Book), 2:10184 
COAL no poten G 
Regi physiography. and geology of the Northern 
reat Plane Goes hi File report, 2:9031 (PB-243982/6ST) 
COAL MINING/PRODUCTIVITY 
Crisis of declining underground coal productivity: its national 
impact, causes and solutions, 2:9033 
COAL MINING/WATER REQUIREMENTS 
Water requirements for an integrated SNG plant and mine 
operation (41 refs.), 2:9003 (EPA-600/2-76-149) 
COAL PREPARATION PLANTS/SOLID WASTES 
Use of waste and low-grade materials in road construction. 2. 
Colliery shale, 2:8981 (PB-243740/8ST) 
COAL TAR/CHEMICAL ANALYSIS 
Pressurized, stirred, fixed-bed gasification (7 refs.), 2:8921 
(EPA-600/2-76-149) 
COALCON PROCESS/ECONOMICS 
Coal processing: Coalcon’s demonstration plant for clean fuels, 
2:8952 
COAL-FIRED MHD GENERATORS/MATERIALS 
Materials utilization in a direct coal-fired MHD generator 
system, 2:10217 
COAL-FIRED MHD GENERATORS/RESEARCH PROGRAMS 
ERDA’'s coal program for combustion, liquefaction, MHD, 
ification, 2:10178 
COATED FUEL PARTICLES/FABRICATION 
Contribution to the knowledge of spouted beds, including in 
particular an experimental study on the void fraction of the 
dense , 2:9913 (CEA-N-1815) 
Method for the coating of fuel particles (Patent), 2:9197 
Nuclear fuel particles (Patent), 2:9194 
COATINGS 
See also PROTECTIVE COATINGS 
COATINGS/PERFORMANCE 
Solar radiation measurements related to terrestrial solar energy 
ications, 2:9446 (NSF-RA-N-74-062) 
COAXIAL CABLES/CONNECTORS 
Miniature electrical connector (Patent), 2:10855 
COBALT/CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts ), 2:9347 
COBALT 56/HIGH SPIN STATES 
High a states in the f-p shell, 2:11707 (CONF-7509135-P1) 
COBALT 57/HIGH SPIN STATES 
High spin states in the f- ren 2:11707 (CONF-7509135-P1) 
COBALT 59/NEUTRON IONS 
Szilard-Chalmers and thermal poe processes in d- 
tris(ethylenediamine )cobalt (III) ste, 2:10653 (IS-T-725) 
COBALT 60/HOT ATOM CHEMISTRY 
Szilard-Chalmers and thermal annealing processes in d- 
tris( ethylenediamine )cobalt (III) nitrate, 2:10653 (IS-T-725) 
COBALT ALLOYS 
See also ASTROLOY 
COBALT BASE ALLOYS 
HASTELLOY X 
HAYNES ALLOYS 
INCONEL 617 
KOVAR 
WASPALOY 
COBALT ALLOYS/BIBLIOGRAPHIES 
Cobalt-rare earth permanent magnets (a bibli with 
abstracts). Repart for 1964-Jan 1976, 2:10350 (NTIS/PS- 
76/0281) 
COBALT ALLOYS/MECHANICAL PROPERTIES 
Metallic composites formed ‘in situ reactions in the solid 
state. Final report 18 Oct 1974-18 Oct 1975 (Additions to 





COBALT ALLOYS/MECHANICAL PROPERTIES 


ali; Co-Si eutectoid; eutectoids in Ti-Cu, Mo-Fe, Mo-Co), 
2:10395 (ADtA-023007) 
COBALT ALLOYS/SOLVENT PROPERTIES 
Solubility of hydrogen in intermetallics containing rare earth and 
3d transition metals, 2:10458 
COBALT BASE ALLOYS 
See also STELLITE 
COBALT BASE ALLOYS/CORROSION 
Hot corrosion of cobalt-base alloys. Final technical report | Jun 
1972-31 May 1975, 2:10461 (AD-A024425) 
COBALT BASE ALLOYS/CRYSTAL GROWTH 
Growth of single crystals of some rare-earth-cobalt compounds, 
R2Co17, from the melt. Technical report, 2:10358 (AD-A- 
025141) 
COBALT BASE ALLOYS/OXIDATION 
Oxide scale adherence mechanisms and the effects of yttrium, 
oxide particles and externally applied loads on the oxidation 
of NiCrAl and CoCrAl alloys. Final technical report | Jun 
1972-31 May 1975, 2:10465 (AD-A-024104) 
COBALT COMPLEXES/PHOTOELECTRON SPECTROSCOPY 
Study of bridging and terminal carbonyl groups in transition 
metal complexes by x-ray photoelectron spectroscopy, 
2:10621 
COBALT COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Study of bridging and terminal carbonyl groups in transition 
metal complexes by x-ray photoelectron spectroscopy, 


2:10621 
COBALT COMPLEXES/SZILARD-CHALMERS REACTION 
Szilard-Chalmers and thermal annealing processes in d- 
tris(ethylenediamine )cobalt (Ill) nitrate, 2:10653 (IS-T-725) 
COBALT COMPOUNDS/CRYSTAL STRUCTURE 
Crystal and molecular structures of two thermally 
interconvertible metallocarborane isomers, 1 ,8,5,6- and 
1,7,5,6-(eta>-C,H, ),Co,C,B;H;. Reversible metal-metal bond 
= in a polyhedral surface (''B and 'H NMR studies), 
71061 
COBALT COMPOUNDS/MOLECULAR STRUCTURE 
Crystal and molecular structures of two thermally 
interconvertible metallocarborane isomers, 1 ,8,5,6- and 
1,7,5,6-(eta’-C,H; ),Co,C,B;H,. Reversible metal-metal bond 
— in a polyhedral surface (''B and 'H NMR studies), 
710618 
COBALT COMPOUNDS/STABILITY 
Crystal and molecular structures of two thermally 
interconvertible metallocarborane isomers, | ,8,5,6- and 
1,7,5,6-(eta’-C,H; ),Co,C,B;H;. Reversible metal-metal bond 
formation in a polyhedral surface (''B and 'H NMR studies), 
2:10618 
COBALT OXIDES/ELECTRICAL PROPERTIES 
Noncrystalline semiconductors: electrical and thermal processes. 
Final report | Jan-30 Dec 1975, 2:10517 (AD-A-020138) 
COED PROCESS/CHEMICAL EFFLUENTS 
Coal Technology ram, annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 
COGAS PROCESS/FLOWSHEETS 
Combined-cycle power systems (5 refs.), 2:9618 (EPA-600/2- 
76-149) 
COKE/CHEMICAL REACTIONS 
Application of thermal analytical methods in the 
characterization of carbonaceous materials (Reactivity toward 
O, and CO,), 2:8971 
COKE/PRODUCTION 
Clean-char process, 2:8899 
COKE/SY ESIS 
Energetic utilization of the communal refuse on the example of 
Katowice Region, 2:9355 
COKE-OVEN GAS 
See COAL GAS 
COKING/WASTE PROCESSING 
Investigation of potential for heat and material recovery in the 
fluidized-bed incineration of coal washery rejects and some 
other industrial wastes, 2:8985 
COLCHICINE/BIOLOGICAL EFFECTS 
Control of ACh sensitivity in rat muscle fibers, 2:11289 
bes TRAPS/DESIGN 
uid metal cold trap (Patent), 2:10680 
COL ECTIVE MODE DEL 
Microscopical theory of the nuclear collective motion, 2:11799 
(CONF. 7509133-P1) 
couLecr IVE MODEL/EXCITATION 
Interaction between collective and noncollective modes in the 
nuclear excitation (Boson expansion technique), 2:11798 
(CONF-7509135-P1) 
COLLISIONAL PLASMA/ENERGY LOSSES 
Energy loss by a charged particle moving in a hot collisional 
plasma, 2:11942 
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COLLISIONAL PLASMA/SHOCK WAVES 
Laboratory investigation of shock waves in a weakly magnetized 
plasma, 2:12020 
COLLISIONLESS PLASMA/CYCLOTRON INSTABILITY 
Linear and nonlinear aspects of the current-driven ion cyclotron 
instability, 2:11987 
COLLISIONLESS PLASMA/ECR HEATING 
Mechanism for electron cyclotron heating of collisionless 
plasma, 2:11857 
COLLISIONLESS PLASMA/ION ACOUSTIC WAVES 
ee of ion-acoustic waves in a multi-component plasma, 
2:1202 
COLLISIONLESS PLASMA/MAGNETOHYDRODYNAMICS 
—s MHD equilibria and classical diffusion in complex 
etic configurations, 2:11932 
COLLI IONLESS PLASMA/MATHEMATICAL MODELS 
Hybrid-kinetic model for collisionless high-8 plasmas, 2:11924 
COLLISIONLESS PLASMA/MICROWAVE RADIATION 
Collisionless absorption of electromagnetic radiation in a small 
plasma volume with a free boundary, 2:12013 
Slow nonlinear phenomena and anomalous microwave 
absorption in a plasma, 2:12014 
COLLISIONLESS PLASMA/TEST PARTICLES 
Inverse square law for the potential of a moving test particle 
caused by strongly scattered electrons, 2:11933 
COLLISIONLESS PLASMA/TRAPPED-PARTICLE 
INSTABILITY 
Growth rates and transport coefficients for the trapped 
ion/collisionless trapped particle instability, 2:11964 
(UWFDM-162) 
COLLISIONLESS PLASMA/WAVE PROPAGATION 
Wave propagation along an arbitrary direction in a bi- 
Maxwellian plasma, 2:12028 
COLONIES 
See POPULATIONS 
COLORADO/THORIUM ORES 
Tabulation of uranium and thorium data on the Mesozoic- 
Cenozoic intrusive rocks of known chemical composition in 
Colorado, 2:9161 (USGS-OFR-75-501) 
COLORADO/URANIUM DEPOSITS 
Tabulation of uranium and thorium data on the Mesozoic- 
Cenozoic intrusive rocks of known chemical composition in 
Colorado, 2:9161 (USGS-OFR-75-501) 
COLORADO/WATER RESOURCES 
Environmental assessment of impacts of coal development on 
the water resources of the Yampa River Basin, Colorado and 
Wyoming. Phase II. Work plan, 2:9005 (USGS-OFR-76-368) 
COLORIM Y 
See ABSORPTION SPECTROSCOPY 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS 
Westinghouse fluidized bed combined cycle process: status of 
technology and environmental considerations, 2:8922 (EPA- 
600/2-76-149) 
COMBINED-CYCLE POWER PLANTS/CONTROL SYSTEMS 
Electric power plant having a gas turbine with an improved wide 
range surge protection system (Patent), 2:9621 
COMBINED-CYCLE POWER PLANTS/COST 
Combined-cycle power systems (5 refs.), 2:9618 (EPA-600/2- 
76-149) 
COMBINED-CYCLE POWER PLANTS/DESIGN 
green cycle electric power plant and a gas turbine having 
improved liquid fuel flow detection (Patent), 2:9622 
Gasification/ i cycle system for electric power 
generation. Final report, 2:8929 (PB-251823) 
COMBINED-CYCLE POWER PLANTS/FUEL SYSTEMS 
Combined cycle electric power plant and a gas turbine having 
improved liquid fuel flow detection (Patent), 2:9622 
COMBINED-CYCLE POWER PLANTS/GAS TURBINES 
Control apparatus for modulating the inlet guide vanes of a gas 
turbine employed in a combined cycle electric power 
generating plant as a function of load or inlet blade path 
temperature (Patent), 2:9620 
COMBINED-CYCLE POWER PLANTS/PERFORMANCE 
eae of a rich = refractory metal combined 


aes nt, 2:96 
COMBIN yeu LE POWER PLANTS/THERMAL 
EFFICIENCY 
Performance of a rich combustion refractory metal combined 
cycle er plant, 2:9619 
COMBU: 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
COMBUSTION/CATALYSIS 
Catalytic oxidation of fuels for NOX control from area sources. 
Final task report Oct 1974-Apr 1975, 2:10665 (PB-252195) 
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OCS ae MODELS 
Optical diagnostics of combustion processes, 2: 10666 
COMBUSTION/SPECTROSCOPY 
Gas-phase spectrometry methods: trace analysis of elements and 
— “ens gas sua zpuotenne ee 
rt, 2:10663 (AD-A-017621) 
ESIGN 


and combustion diagnostics. 

COMBUSTI IN CHAMBERS/D 

Impinging air jet combustion 

Low emission combustion cham 
COMBUSTION PRODUCTS/CORROS' EFFECTS 

Corrosion and erosion of gas turbine Mades. 2:10474 
COMBUSTORS/DESIGN 

a rate control in hydrogen fuel combustor (Patent), 


Combustor employing serially staged pilot combustion, fuel 
vaporization, and primary combustion zones (Patent), 2:10300 
COMMERCIAL SECTOR/ANNUAL CYCLE ENERGY SYSTEM 
Ice and water: annual cycle energy system offers savings in 
perry] cooling (Potential of 70 percent savings in energy), 


COMMODITIES/MARKET 
U.S. energy balance of trade, 1963-1967, 2:10124 
COMMON MARKET/TECHNOLOGY TRANSFER 
Summary minutes of and commentary on the second meeting on 
an industrial international data base, Rome, February 25-26, 
1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 
COMMUNITIES/STABILITY 
Ecological stability: an ecosystem perspective. Classical and 
current thoughts: review of selected literature, 2:11 162 
(ORNL/TM-5517) 
COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPLEXES/CHEMICAL PROPERTIES 
Interaction between cobra a-neurotoxin and the acetylcholine 
receptor, 2:11226 
COMPOSITE MATERIALS 
See also CERMETS 
CONCRETE-PLASTIC COMPOSITES 
SUPERCONDUCTING COMPOSITES 
COMPOSITE MATERIALS/BIBLIOGRAPHIES 
Boron reinforced composites (a bibli with abstracts). 
Report for 1972-May 1976, 2:10529 (NTIS/PS-76/0420) 
Soviet developments in material science No. |, January-June 
1975, 2:10342 (AD-A-018903) 
COMPOSITE MATERIALS/CRYSTAL GROWTH 
Generalization of international centrifugal zone growth of metal- 
ceramic composites. Technical report, 2:1053 ina 
COMPOSITE MATERIALS/FABRICATION 
Fabrication process development of SiC/superalloy composi 
sheet for exhaust system components. Technical report, mis Jul 
1974-31 Oct 1975, 2:10532 (N76 76-17202) 
COMPOSITE MATERIALS/GRAIN GROWTH 
Generalization of international centrifugal zone growth of metal- 
ceramic composites. Progress report, December 1, 1975- 
November 30, 1976, 2:10531 (COO-2407-5) 
COMPOSITE MATERIALS/IMPACT STRENGTH 
Improved impact-resistant boron-aluminum composites for use 
as turbine engine fan blades, 2:10403 (N-76-18236) 
COMPOSITE MATERIALS/MECHANICAL PROPERTIES 
Interlaminar strength of laminated polymeric matrix composites. 
Final report Jun-Dec 1973, 2:10533 (AD-A-024722) 
COMPOSITE MATERIALS/RESEARCH PROGRAMS 
Research with in-situ composites aligned with eutectoid and 
eutectic transformations. Final report | May 1973-1 May 
1975, 2:10528 (AD-A-021530) 
COMPOSITE MATERIALS/YIELD STRENGTH 
Yield strengths of tungsten-base composites determined from 
bend tests, 2:10400 (LA-6450-MS) 
COMPRESSED AIR/HEAT RECOVERY 
Adiabatic compressed air energy storage, 2:10080 (ERDA-76- 
124) 
COMPRESSED AIR/UNDERGROUND STORAGE 
Adapting available aquifers to compressor and turbine needs for 
compressed air energy storage, 2:10079 (ERDA-76-124) 
Adiabatic compressed air energy storage, 2:10080 (ERDA-76- 


in no-oil compressed air energy storage, 
2:10081 oe fee senate 
air ‘or electric er generation, 
“CERDA- DA T6124) ies 
air storage considerations for reef-type aquifier 
Sees in Indiana, 2:10078 (ERDA-76-124) 
Environmental concerns of underground compressed air energy 
storage, 2:10085 (ERDA-76-124) 
-— H studies of compressed air storage, 2:10077 (ERDA- 
6-124) 


tus (Patent), 2:10283 
Aen 2:10303 


Siting and excavation of cavities in hard rock for compressed air 
storage, 2:10075 (ERDA-76-124) 
Unlined rock caverns for compressed air sto 
technical and economic study, 2:10074 (ER 
COMPRESSED AIR ENERGY STORAGE 
Unlined rock caverns for compressed air storage: a geological 
technical and economic study, 2:10074 (ER A-76-124) 
COMPRESSED AIR ENERGY STORAGE/AQUIFERS 
Adapting available aquifers to compressor and turbine needs for 
compressed air energy storage, 2:10079 (ERDA-76-124) 
COMPRESSED AIR ENERGY STORAGE/COMPARATIVE 
EVALUATIONS 
Factors to be considered in the implementation of a central 
storage facility, 2:10076 (ERDA-76-124) 
COMPRESSED AIR ENERGY STORAGE/ECONOMICS 
Assessment of the technical and economic feasibility of 
compressed air energy storage, 2:10069 (ERDA-76-124) 
Factors to be considered in the implementation of a central 
storage facility, 2:10076 (ERDA-76-124) 
Legal and practical aspects of air storage in aquifers, 2:10084 
(ERDA-76-124) 
Long term prospects for compressed air energy storage, 2:10082 
(ERDA-76-124) 
Siting and excavation of cavities in hard rock for compressed air 
storage, 2:10075 (ERDA-76-124) 
STAL-LAVAL'’s activities in the field on compressed air energy 
storage, 2:10070 (ERDA-76-124) 
COMPRESSED AIR ENERGY STORAGE/EFFICIENCY 
Adiabatic compressed air energy storage, 2:10080 (ERDA-76- 
124) 
Long term prospects for compressed air energy storage, 2:10082 
(ERDA-76-124) 
COMPRESSED AIR ENERGY STORAGE/ENVIRONMENTAL 
EFFECTS 
Environmental concerns of underground compressed air energy 
storage, 2:10085 (ERDA-76-124) 
COMPRESSED AIR ENERGY STORAGE/FEASIBILITY 
STUDIES 
Adapting available aquifers to compressor and turbine needs for 
compressed air energy storage, 2:10079 (ERDA-76-124) 
Assessment of the technical and economic feasibility of 
compressed air energy storage, 2:10069 (ERDA-76-124) 
Combination of a pumped water power plant with a storage gas 
electric power plant, 2:10087 (ERDA-tr-212) 
Compressed air storage for electric power generation, 2:10072 
(ERDA-76-124) 
Compressed air storage considerations for reef-type aquifier 
structures in Indiana, 2:10078 (ERDA-76-124) 
Mt. Hope studies of compressed air storage, 2:10077 (ERDA- 
76-124) 
Preliminary evaluation of compressed air power systems, 
2:10073 (ERDA-76-124) 
STAL-LAVAL’s activities in the field on compressed air energy 
storage, 2:10070 (ERDA-76-124) 
COMPRESSED AIR ENERGY STORAGE/HEALTH HAZARDS 
Occupational safety and health administration and the problems 
of underground compressed air storage, 2:10086 (ERDA-76- 
124) 


a geological 
A. 76-124) 


COMPRESSED AIR ENERGY STORAGE/LEGAL ASPECTS 
Legal and practical aspects of air storage in aquifers, 2:10084 
(ERDA-76-124) 
COMPRESSED AIR ENERGY STORAGE/MEETINGS 
Proceedings of the workshop on compressed air energy storage 
system, Airlie House, Virginia, December 18-19, 1975, 
2:10068 (ERDA-76-124) 
COMPRESSED AIR ENERGY STORAGE/REGULATIONS 
Environmental concerns of underground compressed air energy 
storage, 2:10085 (ERDA-76-124) 
Federal Power Commission regulation of compressed air energy 
storage projects (1), 2:10083 (ERDA-76-124) 
COMPRESSED AIR ENERGY STORAGE/SAFETY 
STANDARDS 
Occupational safety and health administration and the problems 
of underground compressed air storage, 2:10086 (ERDA-76- 


124) 
COMPRESSED AIR ENERGY STORAGE/SITE SELECTION 
Compressed air Storage considerations for reef-type aquifier 
str in Indiana, 2:10078 (ERDA-76-124) 
Legal and practical aspects of air storage in aquifers, 2:10084 
(ERDA-76-124) 
Siting and excavation of cavities in hard rock for compressed air 
storage, 2:10075 (ERDA-76-124) 
COMPRESSED AIR ENERGY STORAGE/SPECIFICATIONS 
Air Storage System Energy Transfer (ASSET): Huntorf 
experience, 2:10071 (ERDA-76-124) 








COMPRESSED GASES/DIFFUSION 


COMPRESSED GASES/DIFFUSION 
Research required for predicting the behavior of pressurized 
eS nad - atmosphere, 2:11063 (ATDL-76/14) 


Compressor daigun’ od the Energy Research and Development 
ofies Automotive Gas Turbine Program, 2:10281 (N-75- 


COMPRESSORS/SPECIFICATIONS 
Air Storage System Energy Transfer (ASSET): Huntorf 
experience, 2:10071 (ERDA-76-124) 
COM R CALCULATIONS/SAMPLING 

Report on the application of statistical techniques to the analysis 

of computer codes, 2:12130 (LA-6479-MS) 
COMPUTER CODES 

FORTRAN program to plot phase shifts of the three-dimensional 
square well. Final report (For CDC 3800 computer, provides 
CalComp plots), 2:11829 (AD-A-019116) 

Results of intercomparisons of unfolding codes for neutron 
spectra evaluation, 2:10930 (ORNL/RSIC-40) 

Theoretical studies of radioactive debris attachment to ABM 
materials. Final report | May 1974-30 Apr 1975, 2:11502 
(AD-A-017670) 

COMPUTER CODES/C CODES 

COMPARE: a computer program for the transient calculation of 
a system of volumes connected by flowing vents (BWR; 
PWR), 2:10008 (LA-NUREG-6488-MS) 

CRACKLE: a computer code for CFR fuel management 
calculations, 2:9796 (TRG-Report-2692(R)) 

COMPUTER CODES/D CODES 

Mesh generation for two-dimensional regions using a DVST 
(Direct View Storage Tube) graphics terminal (DYMESH 
code), 2:10671 (SAND-76-8231) 

Unfolding code DANTE” and its applications, 2:10926 
(ORNL/RSIC-40) 

COMPUTER CODES/DATA COMPILATION 

Review of calculational models and computer codes for 
environmental dose assessment of radioactive releases, 
2:11351 (BNWL-B-454) 

COMPUTER CODES/E CODES 

Extension of the energy deposition code E-DEP-1 to higher 
energies. Final report (In amorphous solids), 2:11802 (AD-A- 
020923) 

User’s manual for EVITS: a steady state fluids code for complex 
two-dimensional geometries, 2:11537 (ANL-CT-76-37) 

COMPUTER CODES/F CODES 

Approximation technique for functions of several variables 
(FXYZ, in extended FORTRAN for CDC 6600 computer), 
2:12136 (SAND-76-8038 ) 

FERD and FERDOR type unfolding codes, 2:10919 
(ORNL/RSIC-40) 

FLASH-6: a FORTRAN IV computer program for reactor plant 
pememeyg accident analysis (LWBR development 

ram), 2:10027 (WAPD-TM-1249) 

FORI T unfolding code (NE-213 scintillation neutron 

spectrometer), 2:10921 (ORNL/RSIC-40) 
COMPUTER CODES/G CODES 

GRASER: a kinetics code for study of neutron-pumped gamma- 
ray laser systems, 2:10781 (LA-6517-MS) 

User manual for GEOCOST: a computer model for geothermal 
cost analysis. Volume 2. Binary cycle version, 2:9581 (BNWL 
1942-V2) 

COMPUTER CODES/H CODES 

HEXAGA-II: a two-dimensional multi-group neutron diffusion 
program for a uniform triangular mesh with arbitrary group 
— for the IBM/370-168 computer, 2:9862 (EURFNR- 

) 
COMPUTER CODES/I CODES 

ICECON: a computer program used to calculate containment 
back pressure for LOCA analysis (including ice condenser 
plants), 2:10031 (XN-CC-39) 

COMPUTER CODES/P CODES 
“—a ae space optical potential code for pions, 
COMPUTER CODES/R CODES 

Implementation of the program system RSYST, version 1.2 on 
the IBM/370-168, 2:12143 (ORNL-tr-4192) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume I. RELAP4/MODS description (BWR; 
PWR), 2:10024 (TID-27136/1) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume II. Program implementation (BWR; 
PWR), 2:10025 (TID-27136/2) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
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User’s manual. Volume III. Checkout applications (BWR, 
PWR), 2:10026 (TID-27136/3) 
COMPUTER CODES/S CODES 

Self-consistency and radiation enhanced ground conductivity in 
po ne burst code SCX. Final report, 2:10988 (AD-A- 
0 ) 

Solution weighting for the SAND-II Monte Carlo code, 2:10933 
(ORN IC-40) 

Solving Sturm-Liouville eigenvalue problems (SLEIGN, for CDC 
6600 computer), 2:12134 (SAND-76-0560) 

User’s manual for the AFWL Space Radiation Environment and 
Shielding Codes. Final report, 30 Sep 1973-31 Jul 1974 
(SPARES, in FORTRAN), 2:11808 (AD-A-019042) 

COMPUTER CODES/W CODES 

User's guide for the WAM-BAM computer code, 2:10019 (PB- 
249624) 

COMPUTER CODES/X CODES 

XTRAN-PWR: a computer code for the calculation of rapid 
transients in pressurized water reactors with moderator and 
fuel temperature feedback, 2:10030 (XN-CC-32(NP)-A) 

COMPUTER GRAPHICS 

Status report on interactive computer graphics at Sandia 

Laboratories, Albuquerque, New Mexico, 2:12135 (SAND-76- 


5962) 
COMPUTER LANGUAGES 

See PROGRAMMING LANGUAGES 
COMPUTER PROGRAMMING 

See PROGRAMMING 
COMPUTERS 
See also CDC COMPUTERS 

AESOP conference. Volume 14. Proceedings of a conference 
held March 31-April 2, 1976, in Arlington, Virginia 
(Association for ERDA Systems, Operations, and 

ming), 2:10107 (CONF-760357-) 
COMPUTERS/BIBLIOGRAPHIES 

Partially annotated bibliography for computer protection and 

related topics, 2:12138 (UCID-17198) 
COMPUTERS/PROGRAMMING 

Minimum computer documentation for new users of the LLL 

computer facility, 2:12140 (UCID-30141) 
COMPUTERS/RESEARCH PROGRAMS 

Selected examples of ERDA research in the mathematical and 
computer sciences (Brief summaries), 2:12128 (ERDA-76- 
118) 

COMPUTERS/SECURITY 

Partially annotated bibli hy for computer protection and 
related , 2:12138 (UCID-17198) 

CONCRETE-! IC COMPOSITES/TESTING 

Concrete-polymer materials for geothermal lications. 
ee report No. 6, July-September 1975, 2:9598 (BNL- 
20571) 

Concrete-polymer materials for geothermal applications. 
Progress report No. 8, January-March 1976, 2:9599 (BNL- 
21244) 

Concrete-polymer materials for geothermal applications. 

report No. 9, April-June 1976, 2:9600 (BNL-21665) 
CON -PLASTIC COMPOSITES/THERMAL TESTING 

Concrete-polymer materials for geothermal applications. 
Progress report No. 6, July-September 1975, 2:9598 (BNL- 
20571) 


Concrete-polymer materials for geothermal 
Progress report No. 9, April-June 1976, 2: 
INCRETES 


col 
See also REINFORCED CONCRETE 
CONCRETES/EROSION 
Studies on molten fuel-concrete interactions (BWR; PWR), 
2:10022 (SAND-76-6021) 
CONCRETES/MOISTURE 
Moisture transport in a concrete of the SNR-300 investigated by 
neutron transmission, 2:10563 
CONCRETES/NEUTRON TRANSPORT 
<= and calculated neutron albedo for concrete and iron, 


CONCRETES/PERMEABILITY 
Moisture transport in a concrete of the SNR-300 investigated by 
neutron transmission, 2:10563 
CONCRETES/STRESSES 
Experiments on concrete conical shells for OTEC structural 
2:9515 (COO-2682-5) 
CON TION CHAMB PPORTS 
Nuclear reactor building with a drywell installed in a 
containment (Patent), 2:10034 
CONDENSED AROMATICS 
See also BENZOPYRENE 
CONDENSED ee ee ANALYSIS 


Coal waiber tarts. ual interim i! for fiscal year 
1976, 2: 8896 (ORNL-5S208) 


ications. 
(BNL-21665) 
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Polycondensed aromatic compounds (PCA) and carcinogens in 
the shale ash of carbonaceous spent shale from retorting of oil 


shale of the Green River formation (Preliminary results of 
studies on soil, water, vegetation, and air from pristine areas 
of potential oil shale operations, spent shales from various 


retorting processes), 2:9147 
CONDENSED AROMATICS/FLUORESCENCE 
Properties of benzopyrene-DNA complexes investigated by 
fluorescence and triplet flash photolysis techniques, 2:10636 
CONDENSED AROMATICS/PHOTOLYSIS 
Properties of benzopyrene-DNA complexes investigated by 
fluorescence and triplet flash olysis techniques, 2:10636 
CONDENSED AROMATICS/SEPARATION PR: 
Coal Technology ram, annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 
CONDENSER COOLING SYSTEMS 
See also COOLING SYSTEMS 
CONDENSER COOLING SYSTEMS/ENVIRONMENTAL 
EFFECTS 
Radionuclide accumulation in a reactor cooling lake, 2:11191 
(EPA-5S20/5-76-005 ) 
CONDENSERS/LEAK TESTING 
Condenser with leak detecting apparatus (Patent), 2:10848 
CONDUCTORS (ELECTRIC) 
See ELECTRIC CONDUCTORS 
CONNECTIONS 
See JOINTS 
CONOCO PROCESS 
Conoco process for hot desulfurization of fuel gas: a status 
report, 2:8905 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSTRUCTION/MANPOWER 
Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume II. Part B, 2:10116 (PB-243476) 
CONTACTORS 
See SWITCHES 
CONTAINMENT 
(Means and methods for preventing the escape of fission products 
to the atmosphere, particularly in the case of reactor accidents.) 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 
CONTAINMENT/FLOW STRESS 
Thermo- and fluid-dynamic stresses of reactor safety vessels in 
loss of coolant accidents. Pt. 1. Full-pressure containments 
(PWR), 2:10041 
CONTAINMENT/THERMAL STRESSES 
Thermo- and fluid-dynamic stresses of reactor safety vessels in 
loss of coolant accidents. Pt. 1. Full-pressure containments 
(PWR), 2:10041 
CONTAINMENT BUILDINGS/IMPACT SHOCK 
Nuclear plant tornado safety, 2:10064 
CONTAINMENT SHELLS/FABRICATION 
Problems encountered in the construction of reactor safety 
containments from steel, 2:10371 
Welding materials for the construction of reactor safety 
containments, 2:10417 
CONTAINMENT SHELLS/STRESSES 
Pressure perature response of a full-pressure PWR 
containment to a loss-of-coolant accident, 2:10057 
CONTAINMENT SYSTEMS/PRESSURE GRADIENTS 
ICECON: a computer program used to calculate containment 
back pressure for LOCA analysis (including ice condenser 
plants) (PWR), 2:10031 (XN-CC-39) 
CONTAINMENT SYSTEMS/STRESSES 
Mark II containment dynamic forcing functions information 
report (BWR), 2:10010 (NEDO-21061(Rev.2)) 
co) OL ELEMENTS 
Boiling-water reactor (Patent), 2:9944 
Nuclear reactor (Patent; pebble-bed reactors), 2:9943 
CONTROL ELEMENTS/PERFORMANCE 
User’s manual for SIEXB: a performance analysis code for 
LMFBR absorber pins, 2:9820 (HEDL-TME-76-68 ) 
CONTROL ELEMENTS/SUPPORTS 
Guiding device for rod-shaped fuel elements and control rods in 
nuclear reactors (Patent), 2:9894 
CONTROL ROD DRIVES 
Boiling-water reactor (Patent), 2:9944 
CONTROL RODS 
See CONTROL ELEMENTS 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVERGENCE (SERIES) 
See SERIES EXPANSION 
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COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also CONDENSER COOLING SYSTEMS 
REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/DESIGN 
Gas washer and liquid treatment system (Patent), 2:10251 
COOLING SYSTEMS/TECHNOLOGY ASSESSMENT 

Development document for best technology available for the 
location, design, construction, and capacity of cooling water 
intake structures for minimizing adverse environmental 
impact, 2:11199 (EPA-440/1-76/015-a) 

COOLING SYSTEMS/WASTE WATER 
Gas washer and liquid treatment system (Patent), 2:10251 
COOLING TOWERS 
See also MECHANICAL DRAFT COOLING TOWERS 
NATURAL DRAFT COOLING TOWERS 
Cooling systems of thermal and nuclear power plants, 2:9904 
COOLING TOWERS/CONSTRUCTION 

Cable net cooling tower for the nuclear power plant 

Schmehausen, 2:9744 
COOLING TOWERS/COST 

Technical, environmental, and socioeconomic factors associated 

with dry-cooled nuclear energy centers, 2:9951 (BNWL-1985) 
COOLING TOWERS/ENVIRONMENTAL EFFECTS 

Ambient effect of evaporative cooling towers, 2:11151 

Cooling towers and weather modification, 2:11150 

Predicted and observed cooling tower plume rise and visible 
plume length at the John E. Amos power plant, 2:11071 
(ATDL-76/14) 

COOLING TOWERS/HEAT EXCHANGERS 

Heat transfer and pressure drop characteristics of dry tower 
extended surfaces. Part I. Heat transfer and pressure drop 
data, 2:9616 (BNWL-PFR-7-100) 

COOLING TOWERS/SEISMIC EFFECTS 

Seismic analysis and design of hyperbolic cooling towers, 

2:10045 
COPPER/CATALYTIC EFFECTS 

Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts ), 2:9347 

COPPER/CHEMICAL ANALYSIS 

Trace metal associations in sub-artic fjord environments. 
Progress report April 1974-March 1975 (Copper, lead), 
2:11187 (RLO-2229-T 1-30) 

COPPER/ECOLOGICAL CONCENTRATION 

Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical progress report, June |, 1976- 
August 31, 1976, 2:11166 (COO-2727-4) 

COPPER/ELECTRIC CONDUCTIVITY 

Resistivity of dense copper vapor. Physical sciences research 

papers, 2:10429 (AD-A-024933) 
COPPER/ELECTRODEPOSITION 
Adhesion testing of deposit-substrate combinations, 2:10366 
(SAND-76-8507) 
COPPER/ENVIRONMENTAL EFFECTS 
Trace metal associations in sub-artic fjord environments. 
report April 1974-March 1975 (Copper, lead), 
2:11187 (RLO-2229-T1-30) 
COPPER/NEUTRON REACTIONS 

Neutron resonance spectroscopy in natural copper (200 eV to 
50 keV, R matrix, J, 7, resonance, strength functions, level 
spacings), 2:11718 

COPPER/PHOTOELECTRIC EFFECT 

Forward and backward photoemission yields from metals at 
various x-ray angles of incidence. Interim report, 2:10422 
(AD-A-019135) 

COPPER/PHYSICAL RADIATION EFFECTS 

Changes in surface structure caused by ion bombardment of a 

single crystal, 2:10486 
COPPER/PRECIPIT ATION 

Removal of trace metals from wastewater by lime and ozonation, 

2:11189 
COPPER/QUANTITATIVE CHEMICAL ANALYSIS 

Analytical procedures for depleted UF, and uranium alloys in 
penetrator programs, 2:10585 (NLCO-! 136) 

Design, construction, and application of XRF systems for 
analysis of trace elements in clinical, biological, and 
environmental samples. Progress report, August 1, 1975-June 
30, 1976, 2:11212 (COO-3040-5) 

COPPER/SOLVENT EXTRACTION 

Solvent extraction and its practical application for the recovery 

of copper and uraaium, 2:9173 
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COPPER 63/ENERGY LEVELS 
Neutron resonance spectroscopy in natural copper (200 eV to 
= keV, R matrix, J, 7, resonance, strength functions, level 
cin 8); 2:11718 
COPPE ER 63 TARGET/PROTON REACTIONS 
Analogue and antianalogue states in “Zn, 2:11714 (CONF- 
75091 35-P2) 
COPPER 65/ENERGY LEVELS 

Neutron resonance spectroscopy in natural copper (200 eV to 
50 keV, R matrix, J, 7, resonance, strength functions, level 
spacings), 2:11718 

COPPER ALLOYS 
See also STAINLESS STEEL-17-4PH 
COPPER ALLOYS/MECHANICAL PROPERTIES 

Critical aspect ratio for a fibers in copper-nickel matrix 
composites, 2:10534 (N-76-11279) 

Metallic composites formed ‘in situ’ by reactions in the solid 
state. Final report 18 Oct 1974-18 Oct 1975 (Additions to 
aligned Co-Si eutectoid; eutectoids in Ti-Cu, Mo-Fe, Mo-Co), 
2:10395 (AD-A-023007) 

COPPER ALLOYS/PHYSICAL RADIATION EFFECTS 

Experiments in high voltage electron microscopy. Progress 
report, October 31, 1975-August 1976, 2:10482 (COO-2119- 

7 


17) 
COPPER ALLOYS/SUPERCONDUCTIVITY 
Ductile superconducting alloys (Patent), 2:10441 
COPPER S LENIDES/FABRICATION 
Research on nonlinear and integrated optical materials. Final 
report | Jul 1974-30 Jun 1975, 2:10572 (AD-A-022047) 
CORNEA/INJURIES 
Corneal curvature changes due to exposure to a carbon dioxide 
laser: a preliminary report. Preliminary report, Mar 1974-Mar 
1975, 2:11377 (AD-A-020987) 
CORONA (SOLAR) 
See SOLAR CORONA 
CORRELATED-PARTICLE MODELS/TRANSVERSE 
MOMENTUM 
Large p/sub T/ production in 10*-10? GeV interactions (Parton 
and jet production models), 2:11543 (BNL-21650) 
CORROSIO PRODUCTS/MASS TRANSFER 
Mass transfer in the contamination of isothermal steel surfaces 
(Water cooled reactors), 2:9910 
CORROSION RESISTANT ALLOYS/FABRICATION 
Austenitic stainless materials for the welding of reactor 
components, 2:10477 
CORROSION RESISTANT ALLOYS/MATERIALS TESTING 
Geothermal materials studies. Quarterly report, January-March 
1976, 2:9604 (UCID-17261-76-1) 
CORROSION RESISTANT ALLOYS/SPECIFICATIONS 
Austenitic stainless materials for the welding of reactor 
components, 2:10477 
CORTEX (CEREBRAL) 
See CEREBRAL CORTEX 
COSMIC DUST/COSMOCHEMISTRY 
Formation of molecules and dust, 2:11453 
COSMIC GASES/CHEMICAL COMPOSITION 
Recent interstellar molecular line work, 2:11456 
COSMIC GASES/COSMOCHEMISTRY 
Formation of molecules and dust, 2:11453 
COSMIC GASES/RADIOWAVE RADIATION 
Observations of the H and C recombination lines toward NGC 
2024, 2:11424 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
See also PRIMARY COSMIC RADIATION 
Geophysics and space — bulletin. Volume XI, number 4, 
fourth quarter 1974. Special reports, 2:11497 (AD-A022358) 
COSMIC RADIATION/BIBLIOGRAPHIES 
Cosmic rays (a bibliography with abstracts). Report for 1973- 
Apr 1976, 2:11413 (NTIS/PS-76/0328 ) 
COSMIC RADIATION/CHEMICAL COMPOSITION 
Geomagnetic cut-offs at 1.7 and 2.6 GV: transmission functions 
and isotopic analysis 4 cosmic ray nuclei. Interim report, 
2:11408 (AD-A ‘A-01809 2) 
COSMIC RADIATION/INCLINATION 
A nonlinear theory of cosmic ray pitch angle diffusion in 
homogeneous magnetostatic abalone, 2:11411 (N-75- 


25810) 
COSMIC RADIATION/ORIGIN 
The trapping of cosmic rays around supernovae by plasma 
instabilities. Final report, 2:11409 (AD-A-019767) 
COSMIC RADIATION/TABLES 
Solar-geophsica data number 377. Part II. (comprehensive 
reports). Data for July 1975-Jun 1975 and miscallanea. 
Explanation of data reports issued as number 366 
(supplement) February 1975, 2:11446 (PB-247137-377-2/SL) 
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COSMIC RADIO SOURCES 
See also HI REGIONS 
H2 REGIONS 
PULSARS 
QUASARS 
RADIO GALAXIES 
COSMIC RADIO SOURCES/EMISSION SPECTRA 
Unusual H,O maser source near Herbig-Haro object number 11, 
2:11421 (AD-A-018458) 
COSMIC RADIO SOURCES/MAPS 
Aperture synthesis of 1667 MHz OH absorption in the direction 
of the galactic center. (7), 2:11422 (AD-A-024805) 
COSMIC RADIO SOURCES/VARIATIONS 
H,O maser emission associated with T Tauri and other regions 
of star formation, 2:11420 (AD-A-018361) 
COSMIC RAY PROPAGATION 
A quasi-linear kinetic equation for cosmic rays in the 
interplanetary medium. Interim report, 2:11410 (AD-A- 
023849) 
COSMOLOGICAL MODELS/BIBLIOGRAPHIES 
Cosmology (a bibliography with abstracts). Report for 1964-Feb 
1976, 2:11462 (NTIS/PS-76/0126) 
COSMOLOGY /BIBLIOGRAPHIES 
Cosmology (a bibliography with abstracts). Report for 1964-Feb 
1976, 2:11462 (NTIS/PS-76/0126) 
COSMOS 
See UNIVERSE 
COUPLED FAST REACTOR MEASUREMENT FACILITY 
See CFRMF REACTOR 
COUPLED REACTOR CORES/NEUTRON TRANSPORT 
THEORY 
Application of Kolmogorov chain process theory to the case of 
reactors of several coupled zones (reflex reactors, reactors 
with two multiplying zones), 2:9869 
Application of a stochastic method to the study of coupled 
reactors, 2:9870 
COUPLED REACTOR CORES/REACTOR KINETICS 
Kinetics of a coupled two-core nuclear reactor, 2:9861 
COVERINGS/DEPOSITION 
Integral glass encapsulation for solar arrays. Quarterly progress 
report No. 1, 2:9464 (ERDA/JPL/954521-76/1) 
CPU-400 COMBUSTION PLANT/PERFORMANCE TESTING 
Development of a solid-waste-fired gas turbine system, 2:9409 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
CREEKS 
See RIVERS 
CRG PROCESSES 
Light feed SG startup (Northern Illinois Gas Company plant), 
2:9350 (CONF-750380-) 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CRITICALITY ACCIDENTS 
See RADIATION ACCIDENTS 
CROLOY/PERMEABILITY 
Oxides as barriers to tritium permeation in steam generators and 
tritium content in CTR coolants, 2:12095 (CONF-761 101-4) 
CROPS/PRODUCTION 
Machinery energy requirements for crop production in 
Delaware, 2:10190 
CRUDE OIL 
See PETROLEUM 
CRYOGENICS/MEETINGS 
Low temperature physics. Volume I. Proceedings of the 14th 
international conference held at Otaniemi, Finland, 14-20 
August 1975, 2:11540 
CRYOPUMPS/PERFORMANCE TESTING 
Cryosorption vacuum pumping of deuterium, helium and 
rire a at 4.2°K for CTR applications, 2:12112 (CONF- 
1103-2) 
CRYOSTATS/PERFORMANCE 
Cryostat for forming solid krypton or xenon targets for use in 
capture gamma-ray experiments, 2:10694 
CRYSTAL DEFECTS/MEETINGS 
Second Europhysical topical conference on lattice defects in 
ionic crystals, Berlin, Germany, August 30-September 3, 1976. 
Abstracts (Color centers, point defects, dislocations), 2:10575 
(CONF-76083 | -( Absts. )) 
CRYSTAL LATTICES/ATOM COLLISIONS 
Theoretical studies of radioactive debris attachment to ABM 
materials. Final report | May 1974-30 Apr 1975, 2:11502 
(AD-A-017670) 
CRYSTAL LATTICES/NEUTRON DIFFRACTION 
Critical scattering from structural phase transitions associated 
with a neous deformation of the crystal, 2:11821 
wana - 
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CRYSTAL LATTICES/PHASE TRANSFORMATIONS 
Critical scattering from structural phase transitions associated 
with a homogeneous deformation of the crystal, 2:11821 
(BNL-21405) 
CURIUM/LEACHING 
Leaching of irradiated LWR fuel pellets in deionized and typical 
ground water, 2:9233 (BNWL-2057) 
CURIUM 243/TISSUE DISTRIBUTION 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 2:11359 (COO-119-251) 
CURIUM 244/TISSUE D) BUTION 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 2:11359 (COO-119-251) 
CURIUM 248/ISOTOPE PRODUCTION 
Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending December 31, 1975, 
2:10660 (ORNL-5146) 
CURIUM 250/ISOTOPE PRODUCTION 
Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending December 31, 1975, 
2:10660 (ORNL-5146) 
CUSP 
See CUSPED GEOMETRIES 
CUSPED GEOMETRIES/PLASMA CONFINEMENT 
Critical angles for a magnetic field of cusped geometry, 2:11859 
(UCRL-Trans-11134) 
CUTTING TOOLS/MATERIALS 
Synthesis of new superhard materials and their application to 
cutting tools. Semi-annual report No. 3, | Apr-30 Sep 1975, 
2:10494 (AD-A-024342) 
CYANIDES/CHEMICAL REACTION KINETICS 
Continuing studies in the design of a monoreagent chemical 
laser system employing nitrosyl cyanide, 2:10765 (AD-A- 
023362) 
CYCLES (THERMODYNAMIC) 
See THERMODYNAMIC CYCLES 
CYCLIC ADENOSINE MONOPHOSPHATE 
See AMP 
CYCLOALKANES/CHEMICAL ANALYSIS 
Characterization of Utah tar sand bitumen (Physical properties 
and chemical composition), 2:9151 
CYCLONE SEPARATORS/PERFORMANCE TESTING 
Monte Carlo simulation to predict cyclone performance, 


2:11127 
CYCLOTRON INSTABILITY 

Behaviours of electrostatic ion cyclotron waves excited in ion 
beam-plasma systems, 2:11992 

Drift ion-cyclotron instability in a magnetic field with shear at 
finite B, 2:11977 

lon cyclotron instability driven by a cross-field current, 2:11980 

CYCLOTRON INSTABILITY/INSTABILITY GROWTH RATES 

Instability of electrostatic electron cyclotron waves in a plasma 
with an inverted loss cone, 2:11978 

Parametric excitation of drift-cyclotron instabilities, 2:11969 

Thermonuclear cyclotron instability in a tokamak reactor, 
2:11967 

CYCLOTRON INSTABILITY/NONLINEAR PROBLEMS 

Linear and nonlinear aspects of the current-driven ion cyclotron 

instability, 2:11987 
CYLINDERS/HEAT TRANSFER 

HTPGB: a computer program for calculating from experimental 
data the variation in heat transfer coefficient round a 
cylindrical surface, 2:9915 (TRG-REPORT-2740( W)) 

CYLINDERS/NEUTRAL-PARTICLE TRANSPORT 

Transport and reactor theory. Progress report, April 1-June 30, 

1976 (LASL), 2:11812 (LA-6437-PR) 
CYTOLOGY 

Improved mutagen-testing systems in mice. Progress report, | 
June 1975-31 May 1976 (X radiation), 2:11347 (COO-3267- 
11) 

Semi-automated specimen preparation system for cytogenetics, 
2:11243 (CONF-751158-) 

CYTOLOGY/AUTOMATION 

Automated ee at the M.D. Anderson Hospital, 
2:11246 (CONF-751158-) 

Automation of cytogenetics. Asilomar workshop, Pacific Grove, 
California, November 30-December 2, 1975, 2:11237 (CONF- 
751158-) 

Experimental online karyot ping at the National Research 

ouncil of Canada, 2:11247 (CONF-751158-) 

Priorities for development and application of automated 
cytogenetics, 2:11257 (CONF-751158-) 

Priorities for development and lication of automated 
cytogenetics, 2:11261 (UCRL-78588) 

Unmet needs in automated cytogenetics, 2:1 1256 (CONF- 
751158-) 


DEFORMED NUCLEI/NUCLEAR STRUCTURE 


Visual classification of banded human chromosomes. 
Karyotyping i with classification of isolated 
chromosomes, 2:11248 (CONF-751158-) 

CYTOLOGY/DATA ANALYSIS 

Priorities for development and application of automated 

c netics, 2:11261 (UCRL-78588) 
CYTOLOGY/LABORATORY EQUIPMENT 

Relevance of automation to organizational problems in 

cytogenetic epidemiology, 2:1 1254 (CONF-751158-) 
CYTOLOGY/MEETINGS 

Automation of cytogenetics. Asilomar workshop, Pacific Grove, 

Ssiise" November 30-December 2, 1975, 2:11237 (CONF- 


D 


D REGION/INFRARED SPECTRA 

Reaction rate data. Number 54. Annual summary report for FY 

1975, 2:11482 (AD-A-022067) 
D REGION/ION-ION COLLISIONS 

Investigation of ion-ion recombination cross sections. Report for 

19 Oct 1974-18 Oct 1975, 2:11525 (AD-A-021286) 
DAPHNIA/NERVE CELLS 

Anatomy and development of identified cells in isogenic 

organisms (Daphnia magna, Poecilia formosa), 2:11262 
DATA/LEAST SQUARE FIT 

Approximation technique for functions of several variables, 

2:12136 (SAND-76-8038 ) 
DATA ACQUISITION 

Summary minutes of and commentary on the second meeting on 
an industrial international data base, Rome, February 25-26, 
1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 

DATA ACQUISITION SYSTEMS/PROGRAMMING 

File management for experiment control parameters within a 

distributed function computer network, 2:12127 (BNL-21885) 
DATA COMPILATION/TECHNOLOGY ASSESSMENT 

Development and applications of spatial data resources in energy 

related assessment and planning, 2:11200 (CONF-761017-1) 
DATA PROCESSING 
See also SPECTRA UNFOLDING 

Acquisition, storage, retrieval, display, and utilization of 
computerized data in the LLL data bank of physical and 
chemical properties, 2:12147 (UCRL-78372(Rev.2)) 

DATA STORAGE DEVICES 
See MEMORY DEVICES 
DC SYSTEMS/SUPERCONDUCTING CABLES 

Electrical, cryogenic and systems design of a dc superconducting 

power transmission line, 2:9670 (LA-UR-76-1839) 
DC SYSTEMS/TRANSIENTS 
Operating lighting units on coal mine dc power systems 
(Fluorescent, mercury-arc and sodium-vapor lights), 2:9019 
(BM-IC-8709) 
DC TO AC INVERTERS 

See INVERTERS 
DECAY INSTABILITY 

Decay instability in magnetic mirror, 2:11972 

DECHANNELING 

See CHANNELING 
DECOMMISSIONING 

See REACTOR DECOMMISSIONING 
DEFORMED NUCLEI/ENERGY LEVELS 

Description of the fragmentation of states of the quasiparticle- 
phonon type in odd-A deformed nuclei, 2:11762 (CONF- 
7509135-P2) 

DEFORMED NUCLEI/EXCITED STATES 

Low and high energy 0* and 2* excitations in deformed nuclei, 
2:11730 (CONF-7509135-P1) 

DEFORMED NUCLEI/HEAVY ION REACTIONS 

Multistep inelastic processes in particle transfer reactions, 
2:11590 (CONF-7509135-P2) 

DEFORMED NUCLEI/HIGH SPIN STATES 

Existence and properties of the ‘‘upper’’ bands responsible for 
backbending in deformed even-even nuclei, 2:11733 (CONF- 
7509135-P1) 

Experimental investigation of high spin states in even- and odd- 
mass-nuclei (Backbending, band-crossing, Coriolis- 
decoupling), 2:11732 (CONF-7509135-P1) 

Two fluid model for nuclear rotations (Coriolis anti-pairing and 
Pe phase transition effects), 2:11761 (CONF-7509135- 

2) 





DEFORMED NUCLEI/NUCLEAR STRUCTURE 


DEFORMED NUCLEI/NUCLEAR STRUCTURE 
Shells and clusters in deformed nuclei ee drop model + 
microscopic cluster representation), 2:11763 (CONF- 
7509135-P2) 
DEFORMED NUCLEI/ROTATIONAL STATES 
Intrinsic states and L ceanprraer wg levels in weakly deformed 
nuclei (Aligned scheme model), 2:11701 (CONF-7509135- 


Pl) 
DELAWARE/AGRICULTURE 
Machinery energy requirements for crop production in 
Delaware, 2:10190 
DELAWARE RIVER/THERMAL POLLUTION 
Heat dispersion in physical estuarine models. Report II. 
Experiments in the Delaware River model, 2:11193 (AD-A- 
021952) 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESTRUGAS PROCESS 
Experiences with a pyrolysis plant for municipal and industrial 
refuse, 2:9358 
DESULFURIZATION 
See also BENFIELD PROCESS 
MEYERS PROCESS 
SELEXOL PROCESS 
STONE AND WEBSTER IONICS PROCESS 
DESULFURIZATION/TECHNOLOGY ASSESSMENT 
Status of sulfur dioxide removal research projects, 2:11082 
(CONF-741187-) 
DESY 
(6.25-GeV electron synchrotron at Hamburg.) 
DESY/FIRES 
Report on the fire in the cable tunnel beneath Hall I on May 6, 
1975, 2:10874 (ERDA-tr-170) 
DETONATION WAVES 
See SHOCK WAVES 
DETONATORS/DESIGN 
Detonating apparatus (Patent), 2:10978 
Igniter containing titanium hydride and potassium perchlorate 
(Patent), 2:10980 
DEUTERIUM/ELECTRON COLLISIONS 
Emission of secondary electrons from solid deuterium, 2:1 1509 
DEUTERIUM/EMISSION SPECTROSCOPY 
Assessment of methods for analyzing gaseous mixtures of 
hydrogen isotopes and helium, 2:10588 (MLM-2376) 
DEUTERIUM/GAS CHROMATOGRAPHY 
Assessment of methods for analyzing gaseous mixtures of 
hydrogen isotopes and helium, 2:10588 (MLM-2376) 
DEUTERIUM/GETTERING 
Low temperature, low pressure hydrogen gettering (Patent), 
2:10610 
DEUTERIUM/ION COLLISIONS 
Emission of secondary electrons from solid deuterium, 2:1 1509 
DEUTERIUM/ISOTOPE EFFECTS 
Direct and indirect effects in pulse irradiated concentrated 
aqueous solutions of chloride and sulfate ions, 2:10650 
Hydrogen-transfer and charge-transfer in photochemical and 
radiation induced reactions. Progress report, November 1, 
1975-October 31, 1976, 2:10646 (COO-3118-11) 
Ultranarrowband tunable dye laser for new approaches to 
atomic spectroscopy. Technical report No. 4, | Jan-31 Dec 
1975, 2:11512 (AD-A-019782) 
DEUTERIUM/ISOTOPE SEPARATION 
Cathodic and anodic H/D separation factors on Pd/Ag foil 
electrodes, 2:10624 (ORNL-tr-4196) 
DEUTERIUM/ISOTOPIC EXCHANGE 
Reactions on single-crystal surfaces (H,-D, exchange on crystal 
surfaces; catalysis), 2:10612 
DEUTERIUM/MASS SPECTROSCOPY 
Assessment of methods for analyzing gaseous mixtures of 
hydrogen isotopes and helium, 2:10588 (MLM-2376) 
DEUTERIUM/SOLUBILITY 
Depression of the freezing point of lithium by deuterium, and 
the solubility of deuterium in liquid lithium: a comparison with 
hydrogen, 2:9326 
DEUTERIUM/VAPOR PRESSURE 
Mound Laboratory activities for the Division of Physical 
Research: January-June 1976, 2:10623 (MLM-2354) 
DEUTERIUM COMPOUNDS/EXTRACTION 
CHROMATOGRAPHY 
Separation of compounds differing in isotopic composition 
(Patent), 2:10637 
DEUTERIUM TARGET/PHOTONUCLEAR REACTIONS 
Near threshold 7° photoproduction from the deuteron, 2:11619 
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Threshold photoproduction of 7* mesons in deuterium, 2:1 1635 
DEUTERIUM TARGET/PION MINUS REACTIONS 
Measurement of the 7* and zr total cross sections on hydrogen 
and —- for pion energies from 50 to 300 MeV, 


2:116 
DEUTERIUM TARGET/PION PLUS REACTIONS 

Compilation of pion absorption data, 2:11632 

Measurement of the z* and 7 total cross sections on hydrogen 
and deuterium for pion energies from 50 to 300 MeV, 
2:11636 

Pion-deuteron absorption, 2:11613 

DEUTERIUM TARGET/PION REACTIONS 

Covariant N-N dynamics and wD scattering, 2:11606 

Covariant calculations of 7D scattering, 2:1 1607 

Faddeev calculations of 7D scattering, 2:11601 

Few-body problem and pion-nuclear physics, 2:1 1605 

Graph summation method in wd problem, 2:11603 

Influence of form factors on pionic deuteron disintegration, 
2:11614 

Multiple scattering calculations in 7d elastic scattering, 2:11602 

Pi meson scattering. Final report, 2:11628 (AD-A-023521) 

Pion deuteron elastic scattering, 2:1 1608 

Pion deuteron scattering in the resonance region, 2:1 1609 

DEUTERIUM TARGET/PROTON REACTIONS 

Effect of anti-symmetrization on back-angle p-d scattering, 
2:11627 

Neutron experiments at LAMPF (300 to 800 MeV, differential 
cross sections), 2:11554 (ORO-4449-8) 

DEUTERONS/ISOBAR MODEL 

Isobars in nuclei (NA, NN*, 4A), 2:11786 
DEUTERONS/TWO-BODY PROBLEM 

Pionic degrees of freedom in nuclei. II, 2:11767 
DEVELOPING COUNTRIES/RESEARCH REACTORS 

Comparative analysis of utilization of research reactors in a 
number of developing Asian and Latin American countries. 
Final report, 2:9971 (PB-251497) 

DIAGNOSTIC TECHNIQUES 
See also BIOMEDICAL RADIOGRAPHY 
DIAGNOSTIC TECHNIQUES/BIBLIOGRAPHIES 

Radiodiagnostic agents and techniques. Volume 1. 1964-1973 (a 
bibliography with abstracts). Report for 1964-1973, 2:11302 
(NTIS/PS-76/0291 ) 

Radiodiagnostic agents and techniques. Volume 2. 1974-March 
1976 (a bibliography with abstracts). Report for 1974-Mar 
1976, 2:11303 (NTIS/PS-76/0292) 

DIAGNOSTIC TECHNIQUES/RADIATION DOSES 

Use of a thermoluminescent dosimetry system in measuring dose 
to patients undergoing xeromammography, 2:11334 (AD-A- 
021270) 

DIBENZOPYRROLES 
See CARBAZOLES 
DIBORANE 
See BORANES 
DIDO-JUELICH REACTOR 
See FRJ-2 REACTOR 
DIELECTRIC MATERIALS/ELECTROMAGNETIC 

RADIATION 

Nonlinear theory for the excitation of monochromatic waves in a 
dielectric medium by an unmagnetized relativistic electron 
beam, 2:12006 

DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES/AIR HEATERS 

Method for conditioning the intake air of a supercharged, low- 

compression ratio diesel engine (Patent), 2:10305 
DIESEL ENGINES/CALIBRATION 
Calibration of a Deutz F8L413 diesel and development of an on- 
board bhp indicator, 2:10280 ( N-75-26376/4ST) 
DIESEL ENGINES/FUEL SYSTEMS 
Diesel engine intake air preheater fuel control (Patent), 2:10309 
DIESEL ENGINES/PERFORMANCE TESTING 

Calibration of a Deutz F8L413 diesel and development of an on- 

board bhp indicator, 2:10280 ( N-75-26376/4ST) 
DIET/RADIOACTIVITY 

Health and Safety Laboratory environmental quarterly, June 1, 
1976-September 1, 1976 (Fallout radionuclides in 
environment), 2:11141 (HASL-308) 

DIFFERENTIAL EQUATIONS 
See also KLEIN-GORDON EQUATION 
STURM-LIOUVILLE EQUATION 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 

Multipoint method with spherical and cylindrical symmetry, 
2:12142 (UCRL-Trans-1 1126) 

Runge-Kutta-Fehlberg methods: scaled stability regions, 2:12133 
(SAND-76-0323) 
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DILUTE ALLOYS/CHEMICAL ANALYSIS 
ee ong Auger spectrometry (Patent; spatial modulation), 
DIODES (SEMICONDUCTOR) 
See SEMICONDUCTOR DIODES 


KETONE 
See BENZOPHENONE 
Cc INOPOLES 


MO 
See MAGNETIC MONOPOLES 
DIRECT ENERGY CONVERTERS 
See also FUEL CELLS 
MHD GENERATORS 
SOLAR CELLS 
THERMIONIC CONVERTERS 
THERMOELECTRIC GENERATORS 
DIRECT ENERGY CONVERTERS/DESIGN 
Advanced-fueled fusion reactors suitable for direct ene’ 


conversion. Second report: April 1976-June 
OLUTION /BIBLIOG (Wen-30039" 62) val 


Dissolution a ee RISK alien references), 2:10598 (MLM-2372) 
DISSOLUTION/REVIEWS 
Dissolution processes (224 references), 2:10598 (MLM-2372) 
.VERS/DESIGN 


Drum worm feeder dissolver; installation for vitrifying 
radioactive wastes, 2:9217 (ERDA-tr-201 ) 

DISTRICT HEATING 

_ — transport of chemically bound nuclear heat, 
DISTRICT HEATING/ECONOMICS 

Heat energy from nuclear power stations (Switzerland), 2:9855 
DISTRICT HEATING/WASTE PROCESSING PLANTS 
on from domestic refuse: cost-benefit analysis, 2:9414 


(Deoxyribonucleic acid.) 
DNA/DATA ANALYSIS 
Priorities for development and ication of automated 
cytogenetics, 2:11261 (UCRL-78588) 
DNA/FLUORESCENCE 
Properties of benzopyrene-DNA complexes investigated by 
fluorescence and triplet flash photolysis techniques, 2:10636 
DNA/GENETICS 
Cytophotometric analysis of human chromosomes, 2:11251 
(CONF-751158-) 
by snare meng STRUCTURE 
ganization of DNA in chromatin, 2:11233 
DNASPHOTOLYSIS 
Properties of benzopyrene-DNA complexes investigated by 
fluorescence and t flash photolysis omg 2:10636 
DNA REPLICATION/B ICAL RADIATION EFFECTS 
Mechanism of DNA replication and the effect of ionizing 
radiation on this (Studies in intact plasmodia of slime 


mold, Ph ), 2:11330 (COO-2486-365) 
—— REACTOR/PRESSURE VESSELS 
tions of fracture mechanics, 2:9708 
DOLOM ABUNDANCE 
Mineralogy of oil shale in the upper part of the Parachute Creek 
member of the Green River formation in the eastern Uinta 
- Utah (X-ray diffraction studies), 2:9127 (USGS-OFR- 
6-381) 
DOLOMITE/CALCINATION 
Chemical, structural, and morphological studies of dolomite in 
sulfation and regeneration reactions (From fluidized-bed 
combustion of coal), 2:8906 
DOLOMITE/REGENERATION 
Bench scale regeneration of sulfated dolomite and limestone by 
reductive decomposition (From fluidized-bed combustion of 
coal), 2:8907 
Chemical, structural, and morphological studies of dolomite in 
sulfation and regeneration reactions (From fluidized-bed 
combustion of coal), 2:8906 
SS eae oe Last eet a status 


DOLGMITE/SULFONATION 
Chemical, structural, and morphological studies of dolomite in 
sulfation and regeneration reactions (From fluidized-bed 
combustion of coal), 2:8906 
DOPAMINE/BIOSYNTHESIS 
Biochemical studies on the “7 of primary sympathetic 
neurons in cell culture, 2:112 


Y 
See also GAMMA DOSIMETRY 
MICRODOSIMETRY 
NEUTRON DOSIMETRY 
PERSONNEL DOSIMETRY 
X-RAY DOSIMETRY 


DOSIMETRY/REVIEWS 
oe “a high energy radiation dosimetry and protection, 


DRAWING/BIBLIOGRAPHIES 


Metal drawi racts). Report for 1964- 
he 1976, 8 76, 10365 (NTISIPS- 76/0385) 


Lower hybrid. anit i gree cay Aw a the modified two stream 
instability in hi ohne Ae inch environments, 2:11988 
DRIFT INSTABIL GROWTH RATES 
Parametric excitation of drifc lotron instabilities, 2:11969 
DRINKING WATER/RADIOACTIVITY 

Appendix to Health and Safety Laboratory environmental 
quarterly, June 1, 1976-September 1, 1976 (Fallout 
radionuclides and Pb in environment), 2:11142 (HASL- 
308(App.)) 

Health and Safety Laboratory environmental quarterly, June 1, 
1976-September 1, 1976 (Fallout radionuclides in 
environment), 2: 11141 (HASL-308) 

DRUGS 
See also RADIOPHARMACEUTICALS 
RADIOPROTECTIVE SUBSTANCES 
DRUGS/BIOLOGICAL EFFECTS 

Analysis of cooperativity of drug-receptor interaction by 
quantitative ion resis at frog motor end plates 
(Carbachol, succinylcholine, decamethonium), 2:1 1286 

D-T REACTORS/NEUTRON REACTIONS 
Process of enhancing fusion energy (Patent), 2:11917 
D-T REACTORS/THERMONUCL R REACTIONS 
Process of enhancing fusion energy (Patent), 2:11917 
DUAL-PURPOSE POWER PLANTS/ENERGY STORAGE 

Improvements in installations for the combined generation of 

electrical energy and thermal energy (Patent), 2:9674 
DUANE ARNOLD-1 i REACTOR/CHEMICAL EFFL 

Evaluation of environmental data relating to selected nuclear 
power plant sites. The Duane Arnold Energy Center site, 
2:9948 (ANL/EIS-3) 

DUANE ARNOLD-1 REACTOR/ENVIRONMENTAL EFFECTS 

Evaluation of environmental data relating to selected nuclear 

r plant sites. The Duane Arnold Energy Center site, 
:9948 (ANL/EIS-3) 
DUBNA SYNCHROCYCLOTRON/BACKGROUND RADIATION 

Measurement of spectra of high-energy protons generated in the 
shielding of a 680 MeV synchrocyclotron, 2:10872 (UCRL- 
Trans-1527) 

DUST COLLECTORS/DESIGN 

Dust filter (Patent), 2:10681 

DUSTS 


See also COSMIC DUST 
DUSTS/AIR POLLUTION ABATEMENT 
Assessment of open sources (Aerosol pollution from material 
transportation, crushing, grinding, screening, blasting, unpaved 
roads, and agricultural activities), 2:11057 
Fugitive dust from vehicles using unpaved roads, 2:11136 
History of the WES dust-control program, 2:11134 
DUSTS/CHEMICAL ANALYSIS 
Trace elements and major component balances around the 
SYTHANE PDU gasifier (4 refs.; 65 trace elements), 2:8916 
(EPA-600/2-76-149) 
DUSTS/REMOVAL 
High temperature dust control: application of a combination 
particle collector and heat exchanger, 2:9638 
Method for dry removal of sulfur dioxide from furnace flue, 
coal, and other gases (Patent; 4 claims; | drawing), 2:8994 
DYE LASERS/BIBLIOGRAPHIES 
ee of Soviet laser developments, number 20. April- 
June 1975, 2:10738 (AD-A-018639) 
DYE LASERS/DESIGN 
Ultranarrowband tunable dye laser for new approaches to 
atomic . Technical report No. 4, 1 Jan-31 Dec 
1975, 2:11512 (AD-A-019782) 
DYE LASERS/EXCITATION 
Development of a LASDEC system model. Final report 1 Nov 
1973-31 Jul 1974, 2:10729 (AD-A-017646) 
DYE LASERS/MODULATION 
Laser with a high frequency rate of modulation (Patent), 
2:10817 
DYE ean mp mage PUMPING 
— lasers. Final technical report | Jan 1973-30 Sep 
975, 2: 107 24 (AD-A-017272) 
DYE LASERS/PERFORMANCE 
High-power dye lasers. Final technical report 1 Jan 1973-30 Sep 
1975, 2:10724 (AD-A-017272) 
ERS/PHOTOLYSIS 


DYE LASERS, 
Photodissociation dye laser. Semiannual technical report, 1 Oct 
75-31 Mar 1976, 2:10767 (AD-A-023959) 





DYE LASERS/PULSES 


DYE LASERS/PULSES 
General Chemistry Division quarterly report, April-June 1976, 
2:10579 (UCID-15644-76-2) 
DYE LASERS/RESEARCH PROGRAMS 
Photodissociation dye laser. Semiannual technical report | Apr- 
30 Sep 1975, 3:10723 (AD-A-017234) 
DYE LASERS/TUNING 
Tunable laser systems and method (Patent), 2:10836 
Very rapidly tuned c-w dye laser (Patent), 2:10819 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM/GALVANOMAGNETIC EFFECT 
High field galvanomagnetic effects in single crystals of terbium 
and dysprosium, 2:10450 
DYSPROSIUM 154/HIGH SPIN STATES 
Existence and properties of the ‘’upper’’ bands responsible for 
backbending in deformed even-even nuclei, 2:11733 (CONF- 
7509135-P1) 
DYSPROSIUM 156/HIGH SPIN STATES 
Existence and properties of the ‘’upper’’ bands responsible for 
backbending in deformed even-even nuclei, 2:11733 (CONF- 
7509135-P1) 
DYSPROSIUM 160/ENERGY LEVELS 
Low and high energy 0* and 2* excitations in deformed nuclei, 
2:11730 (CONF-7509135-P1) 
DYSPROSIUM 162 TARGET/ALPHA REACTIONS 
Experimental investigation of high spin states in even- and odd- 
mass-nuclei, 2:11732 (CONF-7509135-P1) 
DYSPROSIUM ALLOYS/HYPERFINE STRUCTURE 
Moessbauer studies of amorphous rare earth-Fe, alloys, 2:10383 
DYSPROSIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of intermetallic RE Be,; compounds under 
intense magnetic fields, 2:10445 
DYSPROSIUM ALLOYS/MAGNETIZATION 
Determination of magnetocrystalline anisotropy in equiatomic 
rare earth-zinc compounds, 2:10444 
DYSPROSIUM ALLOYS/SOLVENT PROPERTIES 
Solubility of hydrogen in intermetallics containing rare earth and 
3d transition metals, 2:10458 


E LAYER 
See E REGION 
E REGION 
See also SPORADIC E 
High latitude supplement to the URSI handbook on ion 
interpretation and reduction, 2:11494 (PB-247916-50/SL) 
E REGION/ION DENSITY 
Simple model for calculating the variation in ion density of the E 
layer caused by an internal gravity wave., 2:11493 (N-76- 
20750) 
EARS 
See AUDITORY ORGANS 
EARTH ATMOSPHERE 
See also AIR 
IONOSPHERE 
MAGNETOSPHERE 
MESOSPHERE 
STRATOSPHERE 
SURFACE AIR 
TROPOSPHERE 
EARTH ATMOSPHERE/CHEMICAL REACTION KINETICS 
Reaction rate data. Number 53, 2:11475 (AD-A-019095) 
EARTH ATMOSPHERE/GAMMA DOSIMETRY 
Gamma-ray scattering at the air-ground interface: experimental, 
2:11804 (EGG-1183-1524) 
EARTH ATMOSPHERE/HEAT TRANSFER 
Climatic aspects of waste heat, 2:11149 
EARTH ATMOSPHERE/ION-ATOM COLLISIONS 
Defense Nuclear Agency Reaction Rate Handbook. Second 
edition. Revision number 5, June 1975 (Near-thermal 
energies), 2:11473 (AD-A-018386) 
EARTH ATMOSPHERE/IONIZATION 
Post stabilization ionization level predictions, volume iii of the 
calendar year 1974 annual report to the defense nuclear 
agency. Interim report, 2:11496 (AD-A-017491) 
EARTH ATMOSPHERE/NUCLEAR EXPLOSIONS 
Post stabilization ionization level predictions, volume iii of the 
calendar year 1974 annual report to the defense nuclear 
agency. Interim report, 2:11496 (AD-A-017491) 
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EARTH ATMOSPHERE/PHOTOCHEMISTRY 

Experimental photodissociation and/or photodetachment of 
atmospheric negative ions: initial results on Co,(-) and Co,(-). 
Final memorandum report, 2:10640 (AD-A-021935) 

EARTH ATMOSPHERE/RADIATION TRANSPORT 

Time-dependent propagation of high energy laser beams through 

the atmosphere, 2:11806 
EARTH ATMOSPHERE/RESEARCH PROGRAMS 

Atomic and molecular processes in atmospheric environments. 
Final report 26 Apr 1966-30 Jun 1975, 2:11469 (AD-A- 
017206) 

Problems of meteorology: review of the work of the Institute of 
Experimental Meteorology, 2:1 1054 (PB-249691 ) 

EARTH ATMOSPHERE/TURBIDITY 

Atmospheric turbidity with the dual-wavelength sunphotometer, 
2:9445 (NSF-RA-N-74-062) 

Intensity of ‘direct beam’”’ solar radiation, 2:9452 (NSF-RA-N- 
74-062) 

EARTHQUAKES/MATHEMATICAL MODELS 

Investigations of tectonic stress, applied relaxation-source theory 
to aa rg sem gy discrimination. Final report, | Nov 
1973-31 Aug 1975, 2:11392 (AD-A-021744) 

EARTHQUAKES/SEISMIC DETECTION 

Application of advanced methods for identification and 
detection of nuclear explosions from the Asian continent. 
Semi-annual technical report, 2:10998 (AD-A-023175) 

Application of the iterative beam processor to long-period 
Rayleigh waves. Technical report, 2:10999 (AD-A-023236) 

Basic seismic analysis of regional events observed at NORSAR. 
Technical report, 2:11026 (AD-A-017381) 

Multiple seismic events. Semiannual technical report No. 4, 
2:11028 (AD-A-017590) 

Multiple seismic events. Semiannual technical report No. 5, 
2:11000 (AD-A-023296) 

Norwegian seismic array (NORSAR) phase 3. Semiannual 
technical report, 1 Jul-31 Dec 1975, 2:11007 (AD-A-023905) 

Plate tectonics and the discrimination of underground explosions 
from earthquakes. Final report, | Sep 1971-30 Sep 1975, 
2:11004 (AD-A-023684) 

Preliminary evaluation of the Korean seismological research 
station short-period array. Technical report, 2:11027 (AD-A- 
017395) 

Seismic data analysis center. Final report Jul 1973-Jul 1975, 
2:11044 (AD-A-018737) 

Special data collection system event report: Kamchatka, 6 April 
1975. Technical report, 2:11030 (AD-A-018100) 

Special data collection system event report - North Atlantic 
Ocean, 26 February 1975. Technical report, 2:11031 (AD-A- 
018101) 

Special data collection system event report - Northeastern 
China, 25 February 1975. Technical report, 2:11032 (AD-A- 
018102) 

Special data collection system event report - NTS Event ‘Obar’, 
30 April 1975. Technical report, 2:11033 (AD-A-018103) 

Special data collection system event report - Western Kazakh, 
25 April 1975. Technical report, 2:11034 (AD-A-018104) 

Special data collection systenP event report - Eastern Kazakh, 
27 April 1975. Technical report, 2:11035 (AD-A-018105) 

Special data collection system event report, Eastern Kazakh, 20 
February 1975, 2:11036 (AD-A-018375) 

Special data collection system event report, NTS Event 
‘Topgallant’. 28 February 1975, 2:11037 (AD-A-018376) 

Special data collection system event report, NTS Event ‘Tybo’, 
14 May 1975, 2:11038 (AD-A-018378) 

Special data collection system event report, NTS Event 
‘Cabrillo’, 7 March 1975, 2:11039 (AD-A-018380) 

Special data collection system event report, Eastern Kazakh, | 1 
March 1975, 2:11040 (AD-A-018381) 

Special data collection system event report, Central Kazakh 
SSR, 28 February 1975, 2:11041 (AD-A-018382) 

Special data collection system event report, Afghanistan-USSR 
border region, 3 March 1975, 2:11042 (AD-A-018384) 

Special data collection system event report, NTS Event ‘Mast’, 
19 June 1975, 2:11043 (AD-A-018385) 

Special Data Collection System (SDCS) event report, Vancouver 
Island region, 11 December 1975, 2:11010 (AD-A-024596) 

The study of tive beamforming detection performance on 
alpa (Alaskan long-period array) interfering events. Technical 
report, 2:11025 (AD-A-017380) 

Time and amplitude fluctuations of teleseismic p-signals at 
ps in view of wave scattering theory, qT 1024 (AD-A- 
017188) 

E-BEAM TYPE REACTORS/POWER SUPPLIES 

Exploratory investigation of a shock-induced phase 
transformation in hot-pressed PbS for a high-current, fast- 
opening switch, 2:12086 (SAND-76-0596) 





MAR. 15, 1977 


EBR-2 REACTOR/ACOUSTIC MONITORING 
7. plenum acoustic experiment at EBR-11, 2:9775 (ANL- 
-76-34) 
ECCS 


(Emergency core cooling system.) 
ae cooling system for nuclear reactors (Patent; PWR), 
9 


2:973 
ECCS/HEAT TRANSFER 
Exxon Nuclear Company WREM-based NJP-BWR ECCS 
evaluation model and lication to the Oyster Creek Plant, 
2:10028 (XN-75-55(Rev.2)) 
Exxon Nuclear Company WREM-based generic PWR ECCS 
— model update: ENC-WREM.-II, 2:10029 (XN-76- 


) 
ECCS/HYDRAULICS 
Exxon Nuclear Company WREM-based NJP-BWR ECCS 
evaluation model and application to the Oyster Creek Plant, 
2:10028 (XN-75-55(Rev.2)) 
Exxon Nuclear Company WREM-based generic PWR ECCS 
+ aie model update: ENC-WREM.-II, 2:10029 (XN-76- 
) 
ECCS/MATHEMATICAL MODELS 
Responses to NRC questions concerning NJP-BWR ECCS 
evaluation model and lication to the Oyster Creek Plant, 
2:10063 (XN-75-55-(Rev.2)(Suppl.1)) 
ECCS/TEMPERATURE EFFECTS 
Temperature decay in a reactor vessel subjected to thermal 
shock: an analytical solution, 2:10047 
ECCS/TURBULENT FLOW 
Frequency of undulations on a falling water film, 2:10039 
ECHINODERMS/BIOCHEMISTRY 
Studies on LDH isoenzymes, RNase and RNase inhibitor 
activities in varying animals including parasites, and cancer 
tissues, 2:11215 (ORNL-tr-4164) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMICS 
A study of the effects of rising energy prices on the low and 
moderate income elderly. Final summary report, 2:10119 (PB- 
244200) 
Life cycle cost: a concept in need of understanding, 2:10125 
ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
ECOSYSTEMS/MATHEMATICAL MODELS 
Ecological stability: an ecosystem perspective. Classical and 
current thoughts: review of selected literature, 2:11162 
(ORNL/TM-5517) 
Ecosystem models (a bibliography with abstracts). Report for 
1964-Nov 1975, 2:11192 (NTIS/PS-75/846) 
ECOSYSTEMS/STABILITY 
Ecological stability: an ecosystem perspective. Classical and 
current thoughts: review of selected literature, 2:11 162 
(ORNL/TM-5517) 
ECR HEATING 
Plasma produced by electron cyclotron resonance heating in 
mere heliotron tic field, 2:11860 
Studies of electron heating and multiply charged ion production 
in an electron cyclotron resonance plasma, 2:11869 
ECR HEATING GY TRANSFER 
Mechanism for electron cyclotron heating of collisionless 


Special Data Collection System (SDCS) event report, Peru- 
Ecuador border, 6 June 1975, 2:11399 (AD-A-022549) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EGR SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 
See MICROWAVE RADIATION 
GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
MODEL 


-DE SITTER 
See COSMOLOGICAL MODELS 
ELASTICITY/TWO-DIMENSIONAL CALCULATIONS 
Two-dimensional viscoelastic model for use in finite difference 
calculations, 2:10667 (SAND-76-0527) 
ELECTRIC ARCS/ELECTRON DENSITY 
Measurement of the electron temperature and density of a 
or cae produced by a hollow cathode arc discharge, 
2:1188 
ELECTRIC ARCS/TEMPERATURE MEASUREMENT 
Measurement of the electron temperature and density of a 
ite produced by a hollow cathode arc discharge, 
:11 


ELECTRICAL EQUIPMENT/SPECIFICATIONS 


iia eon, 
( Devices production and/or sto of electrical energy from 
chemical reactions; excludes F' UEL CELLS and - 
RADIOISOTOPE BATTERIES.) 
See also LEAD-ACID BATTERIES 
METAL-GAS BATTERIES 
METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/DESIGN 
Flat alkaline cell with positive and negative terminal connections 
and a third terminal connection for an auxiliary electrode 
(Patent), 2:10095 
ELECTRIC BATTERIES/ELECTROLYTES 
Determination of hydroxide and carbonate contents of alkaline 
electrolytes containing zinc, 2:10098 (N-75-24866) 
ELECTRIC BATTERIES/MATERIALS 
Electron spin resonance study of molybdenum trioxide-doped 
manganese dioxides. Technical note, 2:10100 (AD-A-017295) 
ELECTRIC CABLES 
See also COAXIA.. CABLES 
SUPERCONDUCTING CABLES 
ELECTRIC CABLES/RADIATION HARDENING 
EMP testing of buried conduits, the pulsed dipole and pulsed 
transmission line. Technical memo, 2:10950 (AD-A-017299) 
ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONDUCTORS 
Microstructure of a base metal thick film system (Glass frit with 
base metal oxide addition), 2:10378 (LBL-5176) 
ELECTRIC CONDUCTORS/PERFORMANCE TESTING 
Test and evaluation of conductors for superconducting magnetic 
energy storage, 2:10067 (LA-UR-76-1841) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC FIELDS/BIOLOGICAL EFFECTS 
Biological effects of high voltage electric fields: state-of-the-art 
review and program plan. Final report, 2:11381 (PB-247454) 
Biological effects of high voltage electric fields: bibliography and 
survey of ongoing work, 1975. Final report, 2:11382 (PB- 
247455) 
ELECTRIC FILTERS/DESIGN 
Active-R filter (Patent), 2:10854 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
ELECTRIC GENERATORS/DESIGN 
Development of a shock-excited unipolar generator to supply a 
high-current electron accelerator, 2:10890 (ERDA-tr-190) 
ELECTRIC GENERATORS/SPECIFICATIONS 
Air Storage System Energy Transfer (ASSET): Huntorf 
experience, 2:10071 (ERDA-76-124) 
ELECTRIC MOTORS 
See also SUPERCONDUCTING MOTORS 
Motor-pump aggregate for use in nuclear reactors (Patent; 
overrunning and counterrotation prevention clutches), 2:9897 
ELECTRIC POWER/ENVIRONMENTAL EFFECTS 
Energy uction and the electric utility industry, 2:11078 
(CONF-741187-) 
ELECTRIC POWER/FORECASTING 
Energy profiles for the year 2000, 2:10168 
ELE (C POWER/MEETINGS 
Frontiers of power technology conference held at Stillwater, 
Oklahoma, October 1-2, 1975, 2:9615 
ELECTRIC POWER/NET ENERGY 
Development of net energy estimates for extraction, handling, 


and ing of selected fuels, 2:10109 
ELECTRIC POW R/PLANNING 


How EPRI plans (Electric Power Research Inst.), 2:10181 
ELECTRIC POWER/RESEARCH PROGRAMS 
How EPRI (Electric Power Research Inst.), 2:10181 
ic HES 


See SWITCHES 
ELECTRIC UTILITIES 
See PUBLIC UTILITIES 


ELECTRICAL EQUIPMENT 
See also ANTENNAS 
CAPACITORS 
ELECTROMAGNETS 
RESISTORS 
SWITCHES 
ELECTRICAL EQUIPMENT/SAFETY 
Available mine-illumination hardware (Fluorescent, mercury- 
vapor and high-pressure sodium vapor lamps), 2:9018 (BM- 
IC-8709) 
ELECTRICAL EQUIPMENT/SEISMIC EFFECTS 
Aseismatic consideration of 6,900 V metal-clad switch gear for 
1,100 MWe nuclear power station, 2:9701 





ELECTRICAL EQUIPMENT/SPECIFICATIONS 


ELECTRICAL EQUIPMENT/SPECIFICATIONS 
Mining Enforcement and Safety Administration review of new 
rulemaking in mine illumination, 2:9016 (BM-IC-8709) 
ELECTRICAL INSULATION/DEFECTS 
Calculation of current collected in a dilute plasma through a 
inhole in the insulation covering a high-voltage surface, 
9468 (N-75-25726) 
ELECTRICAL INSULATORS/PHYSICAL RADIATION 


EFFECTS 
Electrical conductivity induced in insulators by pulsed radiation, 
2:10578 
(C-POWERED VEHICLES/DESIGN 
Energy conversion tus for supplying variable voltage 
direct current power to an electrically propelled vehicle 
(Patent), 2:10297 
ELECTRIC-POWERED VEHICLES/ECONOMICS 
Electricity for twentieth century transportation, 2:10254 
ELECTRIC-POWERED VEHICLES/FEASIBILITY STUDIES 
Electricity for twentieth century transportation, 2:10254 
ELECTRIC-POWERED VEHICLES/FLYWHEELS 
Energy conversion tus for supplying variable voltage 
direct current power to an electrically propelled vehicle 
(Patent), 2:10297 
ELECTRIC-POWERED VEHICLES/LEGAL ASPECTS 
— vehicle in Belgium: attitude of insurance compani 
oe ee authorities tax it, 2:10294 (ERDA-tr-171) 
ELECTRIC-POWERED VEHICLES/LITHIUM-SULFUR 
BATTERIES 
High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, April-June 1976, 
2:10092 (ANL-76-81) 
Method of preparing a negative electrode including lithium alloy 
se — a secondary electrochemical cell (Patent), 
Method of preparing an electrode material of lithium-aluminum 
alloy (Patent), 2:10103 
ELECTRIC-POWERED VEHICLES/PERFORMANCE TESTING 
Practical applications in Belgium of a bucket lift truck on heavy 
electrical chassis, 2:10293 (ERDA-tr-172) 
ELECTRIC-POWERED VEHICLES/ZINC-AIR BATTERIES 
Forced-flow electrochemical battery (KOH electrolyte with Zr in 
suspension; patent), 2:10096 
Method and device for connecting elements of a forced flow 
electrochemical storage cell (Patent: KOH electrolyte 
containing Zn powder), 2:10097 
ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 
PHOTOGALVANIC CELLS 
ELECTROCHEMICAL CELLS/HYDROGEN PRODUCTION 
Heterogeneous sensitized dec ition of water with sunlight. 
Quarterly report 1 Jul-30 Sep 1975, 2:9471 (PB-246172) 
ELECTROMAGNETIC PULSES 
Nuclear EMP: review of factors for application in component 
damage analysis, 2:10964 (PEM-52) 
le atmospheric EMP coupling in three dimensions, 
7 
ELECTROMAGNETIC PULSES/ELECTRIC CURRENTS 
Source region EMP calculations. Final report Sep 1974-Aug 
1975, 2:11832 (AD-A-017696) 
ELECTROMAGNETIC PULSES/ELECTROMAGNETIC FIELDS 
Source region EMP calculations. Final report Sep 1974-Aug 
1975, 2:11832 (AD-A-017696) 
ELECTROMAGNETIC pny nat 


EMP testing of buried conduits, the pulsed SSCADA pes 
cunntenhiiens line. Technical memo, xT 10950 (AD-A-017299) 


ELECTROMAGNETIC PULSES/SIMULATION 

Electromagnetic aspects of EMP testing. Technical memo, 
2:10986 (AD-A-018450) 

Nuclear electromagnetic pulse simulation by point-source 
injection techniques for shielded and unshielded penetrations. 
Technical , 2:11014 (AD-A-024803) 

ELECTROMAG RADIATION 
See also BREMSSTRAHLUNG 
GAMMA RADIATION 
LASER RADIATION 
MICROWAVE RADIATION 
RADIOWAVE RADIATION 
SYNCHROTRON RADIATION 
THERMAL RADIATION 
ULTRAVIOLET RADIATION 
VISIBLE RADIATION 
ELECTROMAGNETIC RADIATION/BIOLOGICAL EFFECTS 
=. rar of high voltage electric fields: bibli y and 
parc 7 f ongoing work, 1975. Final report, 2:1138 
) 
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Elf electromagnetic field effects on life forms: bibliograph 
Technical report, 2:11378 (AD-A-023094) r 
Primate-performance assessment following 3.2-GHZ exposures. 
Interim report, Sep 1973-Oct 1975, 2:11379 (AD-A-023495) 
ELECTROMAGNETS 
See also SUPERCONDUCTING MAGNETS 
ELECTROMAGNETS/CORRECTIONS 
Corrective element for high resolution magnetic optics, 2:10891 
General ion ical correction element, 2:10892 
ELECTROMAGNETS/RESEARCH PROGRAMS 
Bitter = at the Service National des Champs Intenses, 


2:106 
ELECTROMAGNETS/REVIEWS 
t and p 


mR tic fields: in re 
ATTACHMENT, CTION 
"haa > estes Agency reaction rate handbook. Second 


edition. Revision number 6, 2:11488 (AD-A-024362) 
ELECTRON COLLISIONS 
See also ELECTRON-ATOM COLLISIONS 
ELECTRON-ION COLLISIONS 
ELECTRON-MOLECULE COLLISIONS 
ELECTRON COLLISIONS/SECONDARY EMISSION 
Emission of secondary electrons from solid deuterium, 2:1 1509 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON DETACHMENT/REACTION KINETICS 
Defense Nuclear Agency reaction rate handbook. Second 
edition. Revision number 6, 2:11488 (AD-A-024362) 
ELECTRON GUNS/SUPPORTS 
Filament support structure for large electron guns (Patent), 
2:10794 
ELECTRON MICROPROBE ANALYSIS/DISPLAY DEVICES 
General Chemistry Division quarterly report, April-June 1976, 
2:10579 (UCID-15644-76-2) 
ELECTRON MICROSCOPY 
Experiments in high voltage electron microscopy. Progress 
report, October 31, 1975-August 1976, 2:10482 (COO-2119- 
17) 
ELECTRON PARAMAGNETIC RESONANCE 
See ELECTRON SPIN RESONANCE 
ELECTRON PLASMA WAVES/ABSOLUTE INSTABILITIES 
— two plasmon parametric decay of obliquely incident 
tic waves in an inhomogeneous plasma, 2:11999 
(PPPL-1276) 
ELECTRON PLASMA WAVES/COUPLING 
Theoretical and experimental study of plasma-wave coupling and 


propagation yo waveguide arrays and electrostatic 
structures, 2:12000 (PPPL-1288) 


ELECTRON PLASMA WAVES/FOCUSING 
Dynamics of plasma-wave collapse in a hot plasma, 2:12011 
ELECTRON PLASMA WAVES/NONLINEAR PROBLEMS 
Effect of weak nonlinearities on the plane waves in a plasma 
stream, 2:12025 
ELECTRON PLASMA WAVES/RESONANCE 
The resonance cones of electron waves in toroidal, 
oe ye plasmas, 2:12023 
ELECTRON PLASMA WAVES/WAVE PROPAGATION 
Influence of the energy spectrum of the electrons crossing a 
wave barrier on the increased transmissivity of this barrier for 
electron plasma waves, 2:12008 
bape ee and experimental study of plasma-wave coupling and 


en structures, 212006 (PPPL “i288 on 


ELECTRON REA 
Spin-fli A gen of "C(y,7*)"B (195 MeV), 2:11685 
SOUR! ANCE 


, 2:10686 
ics 


Diode compression of a high current relativistic electron beam 
with an externally driven axial current, 2:11907 
ELECTRON SOURCES/RELIABILITY 
Ni -C electron beams. Technical report, 2:11504 (AD-A- 


18696) 
ELECTRON SPECTROMETERS/DESIGN 
New a eee . I, 2:10941 
[ANAGEMENT 
How EPRI plans (Electric Power Research Inst.), 2:10181 
ATOM COLLISIONS, TION 


/IONIZA’ 

Electron i ionization cross sections of , chromium and 
iron. Final technical report, 16 Apr 1971-31 Dec 1973, 
2:11527 (AD-A-024208) 

CIRCUITS 


See also INTEGRATED CIRCUITS 
MICROELECTRONIC CIRCUITS 
PRINTED CIRCUITS 
gay ice CIRCUITS/DESIGN 
hoke circuit with a crowbar for precision control of 
(Patent), 2:10852 
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ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also POWER SUPPLIES 
ELECTRONIC EQUIPMENT/PHYSICAL RADIATION 
EFFECTS 


Cohesive study of electronic materials and components 
nuclear-radiation environments. Final report, 15 Jul 1968- 31 
Aug 1974, 2:10957 (AD-A-023279) 

Electromagnetic response of a sphere over a ground plane in the 
= nce of source and conduction currents in the air. 

‘echnical ee. 2:10952 (AD-A-018142) 

Electromagne ts of EMP testing. Technical memo, 
2:10986 386 (ADA. 18450) 

Nuclear EMP: review of factors for ess in component 
damage analysis, 2:10964 (PEM-52) 

The devel nt of military 7 ipments: reliability and nuclear 
ew ity considerations. Technical memo, 2:10981 (AD-A- 


) 
ELECTRONIC EQUIPMENT/RADIATION HARDENING 
SANGUINE nuclear effects studies. Final sum: report 12 
Mar 1973-15 Oct 1975, 2:10951 (AD-A-017387) 
ELECTRONIC EQUIPMENT/RESEARCH PROGRAMS 
Electronics Engineering Department quarterly report No. 2, 
1976, 2:10668 (UCRL-50025-76-2) 
ELECTRONIC GUIDANCE/RADIATION DOSES 
Time-dependent measurements of neutron-induced silicon dose 
rates in a missile guidance system. Final report, 1 Jun 1973-16 
Jun 1975, 2:10906 (AD-A-023477) 
ELECTRON-ION COLLISIONS/EXCITATION 
Electron impact excitation rate coefficients for ions of solar 
interest. Memorandum report, 2:11523 (AD-A-019653) 
ELECTRON-ION COLLISIONS/RECOMBINATION 
Calculation of energetics of selected atmospheric systems. 
Theoretical study of dissociative-recombination of e + NO sup 
+/ NO(+). Interim , 2:11528 (AD-A-024309) 
ELECTRON-MOLECULE COLLISIONS/CROSS SECTIONS 
—s energy of *B, state of + calculated from 
neralized oscillator strengths, 2:11534 
ELEC? ON-MOLECULE COLLISIONS/EXCITATION 
Collisional quenching of atomic and molecular nitrogen. I. 
Experimental results. Final rt, 1 Jul 1973-30 Jun 1975 
(0.1 to 2.0 torr, 94 and 300 K), 2:11521 (AD-A-018780) 
ELECTRON-NEUTRON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Deep inelastic scattering of leptons (Polarization asymmetry, 
structure functions, cross sections), 2:11569 
ELECTRON-PROTON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Deep inelastic scattering of leptons (Polarization asymmetry, 
structure functions, cross sections), 2:11569 
ELECTRONS 
See also SOLAR ELECTRONS 
SOLVATED ELECTRONS 
ELECTRONS/SPIN 
Excited state energy transfer studies using electron spin 
coherence, 2:11822 (LBL-5189) 
ELECTRONS/TRANSMISSION 
An invariant imbedding, orders-of-scattering approach to 
= icle transport in a slab. Physical sciences research papers, 
1803 a. aman 
OSTATIC ANALYZERS/DESIGN 


m2. electron ter d . I, 2:10941 
OSTATIC PREC PRECIPITA 


/DESIGN 
_ itator having electrode stabilizer means 
(Patent), 2:966 


Electrostatic filter (Patent), 2:10245 


See also METALS 
SEMIMETALS 
TRANSURANIUM ELEMENTS 
ELEMENTS/CHEMICAL ANALYSIS 
Trace element characterization and removal/recovery from coal 
and coal wastes. report, October 1-December 31, 
1975, 2:8977 (LA-6498-PR) 
BUMPY aie DIAGNOSTICS 
Ion beam 
sean fener 


a ged gee system. Annual progress 
1975-31 January 1976. RPDL report No. 
76-1, Tel, 2: 11871 TT (COO-2229-24) 

GENCY CORE COOLING SYSTEM 
See ECCS 


See ELECTROMAGNETIC PULSES 
ENERGY 
See also ACTIVATION ENERGY 
BINDING ENERGY 
GEOTHERMAL ENERGY 


ENERGY CONSUMPTION 


KINETIC ENERGY 
NUCLEAR ENERGY 
Energy and the environment. Proceedings of the third national 
conference held at Oxford, Ohio, September 29-1 October 
1975, 2:10131 
World food, energy, man, and environment, 2:10163 
ENERGY/COST BENEFIT ANALYSIS 
Energy costs and benefits: net energy, 2:10123 
ENERGY/ECONOMICS 
Real and fictitious economics of agriculture and energy, 2:10120 
ENERGY/ENVIRONMENTAL E EFFECTS 
oe ae and SO,, 2:11204 (CONF-741187-) 
- uction and the electric utility industry, 2:11078 
sar -741187-) 
ENERGY/INFORMATION CENTERS 
Inveniory of energy research and development information 
resources in the United States. Data file (Reel of magnetic 
), 2:10108 (PB-244204) 
ENERGY/MEETINGS 
Energy, iculture, and waste management (Book of conference 


ings), 2:10186 
ENERGY /RESEARCH PROGRAMS 
Inventory of energy research and development information 


resources in the United States. Data file (Reel of magnetic 
), 2:10108 (PB-244204) 
ENERGY/TECHNOLOGY ASSESSMENT 
Coal-energy and SO,, 2:11204 (CONF-741187-) 
ENERGY BALANCE 
U.S. energy balance of trade, 1963-1967, 2:10124 
ENERGY CONSERVATION 

Committee on the Challenges of Modern Society (CCMS) North 
Atlantic Treaty Organization status report: rational use of 
energy program, 2:10156 (ERDA-76/132) 

Conservation of energy and mineral resources in wastes through 
pyrolysis, 2:10214 

Energy primer: selected transportation topics, 2:10187 (NP- 
20635) 

Fuel taxes and the environment: a primer, 2:10122 

Kansas City: a model of underground development, 2:10147 
(CONF-750365-) 

Proceedings of the symposium on the development and 
utilization of unde nd e, Kansas City, Missouri, 
March 5-7, 1975, 2:10146 (CONF-750365-) 

Protein and energy conservation of poultry and fractionated 
animal waste (Cereco system fractionates manures into three 
products: fibers, protein, ash), 2:10212 

Saving of energy by recycling of refuse, 2:10260 

Total wastewater recycling and zero discharge in St. Petersburg, 
Florida, 2:10138 

Urban mass transit energy use and conservation potential, 
2:10160 

Where do we go from here: problems in reducing oil 
consumption (In Tennessee), 2:10179 

ENERGY CONSERVATION/AGRICULTURE 

Assessment of energy inputs for Texas agricultural production, 

2:10195 
conservation at the dairy milking center, 2:10159 
ENERGY CONSER VATION/ECONOMI 

Economic and technical possibilities for reducing the specific 
raw energy demand, 2:10172 (ERDA-tr-166) 

ENERGY SERVATION/GOVERNMENT POLICIES 

National rates for jurisdictional sales of natural gas dedicated to 
interstate commerce: opinion and order on rehearing, 2:9125 

oe eee statement and rulemaking, 2:10176 
— INSER VATION/RECO DATIONS 
conservation in industry: a challenge, 2:10155 (CONF- 
ens 130-1) 
ENERGY CONSERVATION/RESEARCH PROGRAMS 

State of California Science and Technology Program. Volume I. 
Overview and su — Final report, Apr 1972-Sep 
1974, 2:10227 (PB-24342 

State of California Science and Tech ram. Volume II. 
Final report. Final report, Apr 1972-Sep 1974, 2:10228 (PB- 
243429) 

ENERGY CONSERVATION/TECHNOLOGY TRANSFER 
Summary minutes of and commentary on the second meeting on 
an industrial international data base, Rome, February 25-26, 
1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 
ENERGY CONSERVATION/TRADE 

Energy conservation study. Report to Congress (Restricting 
exports, alternative requirements, and incentives and 
disincentives), 2:10157 (PB-243369) 

ENERGY CONSUMPTION 

Committee on 4 Challenges of — Society (CCMS) North 

Atlantic Treaty Organization st : rational use of 
energy aoageem, 2:10156 (ERDA-1 76/ 32) 





ENERGY CONSUMPTION 


Energy consumption in wastewater treatment, 2:10191 
Energy costs and benefits: net energy, 2:10123 
Energy impacts of water pollution control, 2:10137 
Manure management energy consumption in swine confinement 
systems (Oxidation ditch or f nmach flush), 2:10192 
Total wastewater ee and zero discharge in St. Petersburg, 
Florida, 2:1013 
ENERGY GONSUMPTION/AGRICULTURE 
Accounting of energy inputs for agricultural production in New 
York, 2:10196 
Assessment of energy inputs for Texas agricultural production, 
2:10195 
Energy and agricultural biomass production utilization in 
Canada, 2:10200 
Energy or arma for agriculture in California, 2:10197 
Energy utilization on beef feedlots and dairy farms, 2:10194 
Machinery energy requirements for crop production in 
Delaware, 2:10190 
ENERGY CONSUMPTION/EFFICIENCY 
Energy impact statements for capital projects, 2:10188 
ENERGY CONSUMPTION/ENVIRONMENTAL EFFECTS 
Environment’s most dangerous pest: man, 2:10130 
ENERGY CONSUMPTION/FO ASTING 
Energy profiles for the year 2000, 2:10168 
ENERGY CONSUMPTION/SOCIO-ECONOMIC FACTORS 
Energy impact statements for capital projects, 2:10188 
ENERGY CONSUMPTION/WASTE MANAGEMENT 
Steady-state demand-output-waste economy, 2:10128 
ENERGY CONVERSION 
Urban-rural environmental combination program (Total waste 
management system for medium-sized city in Japan), 2:9392 
ENERGY CONVERSION/ENVIRONMENTAL EFFECTS 
Energy impact statements for capital projects, 2:10188 
ENERGY CONVERSION/MEETINGS 
Optical methods in energy conversion. Volume 61. Proceedings 
of the Society of Photo-Optical Instrumentation Engineers 
held in Rochester, New York, June 23-25, 1975, 2:10797 
ENERGY DEMAND 
Accounting of energy inputs for agricultural production in New 
York, 2:10196 
Assessment of energy inputs for Texas agricultural production, 
2:10195 
Energy requirements for agriculture in California, 2:10197 
Energy utilization on beef feedlots and dairy farms, 2:10194 
ENERGY DEMAND/AGRICULTURE 
Energy and monetary requirements for fed beef production, 
710198 


ENERGY DEMAND/FORECASTING 

Assessment of U.S. energy options for Project Independence 
(Evaluation using set of 7 scenarios), 2:10166 (UCRL- 
51638(Rev.1)) 

Energy problem: prospects for fossil, fission, and fusion power 
production, 2:10167 

Selected papers from Brennstoff-Waerme-Kraft on practical 
energy matters. FFE reports No. 2, June 1973, 2:10170 
(ERDA A-tr-165) 

Selected papers from Brennstoff-Waerme-Kraft on practical 
energy matters. FFE reports No. 3, September 1975, 2:10171 
(ERDA A-tr-166) 

Structure analyses in industrial energy needs, 2:10244 (ERDA- 
tr-166) 

ENERGY DEMAND/REVIEWS 
Energy supply, demand/need and the gaps between. Volume I. 

An overview. Final report, 2:10164 (PB-243976) 

Energy supply, demand/need and the gaps between. Volume II. 
Monograph, workin; rs and appendix papers. Final 
report, 2:10165 (PB-243977) 

ENERGY POLICY 
Assessment of the economic incentive for the fast breeder 

reactor, 2:9805 

Assessment of U.S. energy options for Project Independence 
(Evaluation using set of 7 scenarios), 2:10166 (UCRL- 
51638(Rev.1)) 

Development of net energy estimates for extraction, handling, 
and processing of selected fuels, 2:10109 

Electric utilities, clean air act amendments, and sulfates, 
2:10174 (PB-243574) 

Energy costs and benefits: net energy, 2:10123 

Future of nuclear power: a — er’s dilemma, 2:10151 

ENERGY POLICY AND CO VATION 
ACT/IMPLEMENTATION 
Proposed policy statement and rulemaking, 2:10176 

ENERGY SHORTAGES/SOCIO-ECONOMIC FACTORS 
A study of the effects of rising energy prices on the low and 


moderate income elderly. Final summary report, 2:10119 (PB- 


244200) 


ERA Vol. 2, No. 05 


Report to Congress on economic impact of energy actions, 
2:10118 (PB-243580/8ST) 
ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
WASTE HEAT 
WIND POWER 
ENERGY SOURCES/DATA COMPILATION 
Development and applications of spatial data resources in energy 
related assessment and planning, 2:1 1200 (CONF-761017-1) 
ENERGY SOURCES/EFFICIENCY 
Real and fictitious economics of agri rg and energy, 2:10120 
ENERGY SOURCES/ENVIRONME EFFECTS 

A western regional energy ceatanand study: primary 
environmental impacts. Volume I. Final report, 2:11097 (PB- 
246264) 

A western regional energy development study: primary 
environmental impacts. Volume II. Final report, 2:11098 (PB- 
246265) 

Development and applications of spatial data resources in energy 
related assessment and planning, 2:11200 (CONF-761017-1) 

Energy and the environment. Proceedings of the third national 
conference held at Oxford, Ohio, September 29-1 October 
1975, 2:10131 

Energy ‘development: the environmental tradeoffs. Volume 4. 
Background papers. Energy and environment series, 2:11201 
(PB-250003) 

ENERGY SOURCES/FORECASTING 

Energy profiles for the year 2000, 2:10168 

ENERGY SOURCES/MANAGEMENT 

Management of defense energy resources. Phase II report. 

Summary report, 2:10162 (AD-A-014082/2ST) 
ENERGY SOURCES/MARKET 

U.S. energy balance of trade, 1963-1967, 2:10124 
ENERGY SOURCES/REVIEWS 

Energy supply, demand/need and the gaps between. Volume I. 
An overview. Final report, 2:10164 (PB-243976) 

Energy supply, demand/need and the gaps between. Volume II. 
Monograph, working papers and appendix papers. Final 
report, 2:10165 (PB-243977) 

World food, energy, man, and environment, 2:10163 

ENERGY SOURCES/SOCIO-ECONOMIC FACTORS 

Energy development: the environmental tradeoffs. Volume 4. 
Background papers. Energy and environment series, 2:11201 
(PB-250003) 

ENERGY SOURCES/SYSTEMS ANALYSIS 
Total impacts of alternative energy systems, 2:10199 (N-74- 
72717) 
ENERGY STORAGE 
See also HYDROGEN STORAGE 
OFF-PEAK ENERGY STORAGE 
ENERGY STORAGE/CHEMICAL REACTIONS 

Simple thermal decomposition reactions for storage of solar 

thermal energy, 2:9460 
ENERGY STORAGE/SUPERCONDUCTING MAGNETS 

Test and evaluation of conductors for superconducting magnetic 

energy storage, 2:10067 (LA-UR-76-1841) 
ENERGY SUPPLIES/ECONOMICS 

Energy supply of the future, efficient or rationed, 2:10113 
(ERDA-tr-165) 

ENERGY SUPPLIES/FORECASTING 

Assessment of U.S. energy options for Project Independence 
(Evaluation using set of 7 scenarios), 2:10166 (UCRL- 
51638(Rev.1)) 

Energy problem: p - for fossil, fission, and fusion power 
production, 2:1016 

Power plants and the Clean Air Act: both can survive, 2:10142 

ENERGY SUPPLIES/INDUSTRIAL PLANTS 

Study of manpower requirements by occupation for alternative 
tech ies in the energy-related industries, United States, 
1970 to 1990. Volume I, 2:10114 (PB-243474) 

Study of manpower requirements by occupation for alternative 
technclogies in the energy-related industries, United States, 

1970 to 7990. Volume it Part A, 2:10115 (PB-243475) 

Study of manpower requirements by occupation for alternative 
tech in the energy-related industries, United States, 

1970 to 1990. Volume if Part B, 2:10116 (PB-243476) 

Study of manpower requirements by occupation for alternative 
tech ies in the energy-related industries, United States, 

1970 to 1990. Volume III, 2:10117 (PB-243477) 
ENERGY SUPPLIES/REVIEWS 

Energy supply, demand/need and the gaps between. Volume I. 
An overview. Final report, 2:10164 (PB-243976) 

— supply, a and the gaps between. Volume II. 

ant and appendix papers. Final 


sport 2: 10168 een 
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ENERGY TRANSPORT/CHEMICAL REACTIONS 
veo. of heat as chemical energy (Patent; Methane-CO, and 
‘oO : i 2:10154 
ENGINEER 
See + NUCLEAR ENGINEERING 
Life oe cost: a concept in need of understanding, 2:10125 
ENGIN sermeny nero og ee PROGRAMS 
Electronics Engineerin rtment quarterly report No. 2, 
1976, 2:10668 (UC Os 25-76-2) 
|GINES 


See also DIESEL ENGINES 
HEAT ENGINES 
INTERNAL COMBUSTION ENGINES 
TURBOJET ENGINES 
ENGINES/AIR POLLUTION 
Atomic expansion reflex optics power source (AEROPS) engine 
(Patent), 2:10296 
ENGINES/DESIGN 
Atomic mex -— optics power source (AEROPS) engine 
(Patent), 2:10296 
GLAND 


See UNITED KINGDOM 
ENIWETOK/BIOGEOCHEMISTRY 
Fission- and alpha-track study of biogeochemistry of plutonium 
— uranium in carbonates of Bikini and Enewetak atolls. 
Seadin January 1, 1976-December 31, 1976, 2:11168 


ENRICHED ‘URANIUM/AVAILABILITY 
Provision of the Federal Republic of Germany with enriched 
uranium, 2:10152 
ENRICHED URANIUM/MARKET 
US uranium mess, 2:10153 
ENRICHED URANIUM/PRODUCTION 
US uranium mess, 2:10153 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENTOMOLOGY 
See INSECTS 
ENVIRONMENT 
Energy and the environment. Proceedings of the third national 
conference held at Oxford, Ohio, September 29-1 October 
1975, 2:10131 
Fuel taxes and the environment: a primer, 2:10122 
World food, energy, man, and environment, 2:10163 
ENVIRONMENT/DATA COMPILATION 


Development and applications of spatial data resources in energy 


related assessment and planning, 2:1 1200 (CONF-761017-1) 
ENVIRONMENT/GO ENT POLICIES 
EPA role in energy research and development, 2:10132 
Power plants and the Clean Air Act: both can survive, 2:10142 
ENVIRONMENT/RADIATION MONITORING 
Current methods for laboratory analysis of environmental levels 
of radioactivity, 2:10942 
In situ methods for quantifying specific radionuclides, 2:11170 
Methods in environmental sampling for radionuclides, 2:11144 
Thermol ence dosimetry: environmental monitoring near 
nuclear reactor sites (75 references), 2:11145 
ENVIRONMENT/SA! 
Methods in environmental sampling for radionuclides, 2:11144 
ENVIRONMENTAL EFFECTS/MEETINGS 
Symposium etm environmental cts of fuel 
yap tech , Il, December 1975, Hollywood, 
ts), 2:8995 (EPA-600/2-76-149) 
ENVIRONMEN AL EFFECTS/SAMPLING 
Plans for a sampling and analysis — manual for the 
environmental assessment of F FBC, 2:9006 
ee PROTECTION AGENCY/ENERGY 
POLICY 
EPA role in energy research and development, 2:10132 
U.S. EPA waste-to-energy strategy, 2:10264 
aia PR CTI AGENCY/LABORATORY 


LLL automates third EPA lab, 2:10672 (UCRL-50025-76-2) 
ENVIRONMENTAL PROTECTION AGENCY/POLLUTION 
REGULATIONS 
Federal regulation of atmospheric emissions from coal 
sification ts (6 refs.), 2:8998 (EPA-600/2-76-149) 
ENVIRONMENTAL PROTECTION AGENCY/RESEARCH 
PROGRAMS 
EPA's energy environmental program (Historical background), 
2:8895 (EPA-600/2-76-149) 
EPA role in energy research and deve! nt, 2:10132 
ENVIRONMENTAL PROTECTION AGENCY/WASTE 
MANAGEMENT 
U.S. EPA waste-to-energy strategy, 2:10264 
ENZYMES 
See also GALACTOSIDASE 





ISOENZYMES 
ISOMERASES 
LACTATE DEHYDROGENASE 
LIPASES 
RNA-ASE 
ENZYMES/BIOCHEMISTRY 
Synaptic chemistry of identified cells in the vertebrate retina, 
2:11310 
EPA 
See ENVIRONMENTAL PROTECTION AGENCY 
EPIC STORAGE RING 
(Electron-positron (proton) intersecting complex.) 
EPIC STORAGE RING/PION BEAMS 
Performance of EPICS pion channel, 2:10897 
EPIDEMIOLOGY 
oe of automation to organizational problems in 
netic epidemiology, 2:11254 (CONF-751158-) 
EPIPHY IS (BONES) 
See BONE TISSUES 
EPOXIDES/MECHANICAL PROPERTIES 
Interlaminar strength of laminated polymeric matrix composites. 
Final report Jun-Dec 1973, 2:10533 (AD-A-024722) 
EPOXY CO) DS 
See EPOXIDES 
PR 


See ELECTRON SPIN RESONANCE 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA/TOROIDAL CONFIGURATION 
Toroidal plasma equilibrium with closed magnetic lines of force, 
2:11939 
EQUIPMENT 
See also MILITARY EQUIPMENT 
EQUIPMENT/ENERGY CONSUMPTION 
Machinery energy requirements for crop production in 
Delaware, 2:10190 
ERBIUM 156/HIGH SPIN STATES 
Multiple band structure in '*Er, 2:11729 
ERBIUM 158/HIGH SPIN STATES 
Experimental investigation of high spin states in even- and odd- 
mass-nuclei, 2:11732 (CONF-7509135-P1) 
ERBIUM 162/HIGH SPIN STATES 
Backbending: Coriolis antipairing or rotational alignment. Very 
high spin (up to 80h) states, 2:11734 (CONF-7509135-P1) 
ERBIUM ALLOYS/CRYSTAL FIELD 
Study of crystalline field in the rare-earth aluminium laves 
eg: by measurements of magnetization in high magnetic 
ield, 2:10446 
ERBIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of intermetallic RE Be,; compounds under 
intense magnetic fields, 2:10445 
ERBIUM ALLOYS/MAGNETIZATION 
Determination of magnetocrystalline anisotropy in equiatomic 
rare earth-zinc compounds, 2:10444 
ERBIUM COMPOU /CRYSTAL GROWTH 
Preparation and single crystal growth of Er, Tm, Ho doped 
YLIF, laser materials. Annual summary report | Jan 1975-31 
Oct 1975, 2:10545 (AD-A-021454) 
ERBIUM OXIDES/DIFFUSION 
Interdiffusion in the Er,O,-HfO, system, 2:10507 (IS-T-727) 
ERYTHROCYTES/QUANTITATIVE CHEMICAL ANALYSIS 
Design, construction, and application of XRF systems for 
analysis of trace elements in clinical, biological, and 
environmental samples. Progress report, August 1, 1975-June 
30, 1976, 2:11212 (COO-3040-5) 
ESR 
See ELECTRON SPIN RESONANCE 
ESTUARIES/THERMAL POLLUTION 
Heat dispersion in physical estuarine models. Report II. 
Experiments in the Delaware River model, 2:11193 (AD-A- 
021952) 
ESTUARIES/WATER POLLUTION 
Trace metal associations in sub-artic fjord environments. 
Progress report April 1974-March 1975 (Copper, lead), 
2:11187 (RLO-2229-T1-30) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETA MESONS/PHOTOPRODUCTION 
Elastic eta-meson photoproduction from deuterons, 2:11567 
Partial eta-meson photoproduction cross section from *Li, 
2:11568 
ETA-549 
See ETA MESONS 
ETCHING 
Electromarkin 
ETHANE/FLA 
Radiative energy transfer from turbulent diffusion flames, 2:9373 


solution (Patent), 2:10611 





ETHANE/PHASE STUDIES 


ETHANE/PHASE STUDIES 
Phase behavior of selected hydrocarbon-nonhydrocarbon binary 
systems: C,-H,S and N,-iC, ms, 2:9120 (CONF-750380-) 
ETHANE/SOLVENT PROPER 
Solubility of hydrocarbons in cryogenic NGL and LNG, 2:9122 
= 750380.) 


See See ACETYLENE 
ETHYLENE/SYNTHESIS 
Process for manufacturing hydrocarbons (Patent), 2:9378 
E 


See ACETYLENE 
EURATOM/RADIOACTIVE WASTE MANAGEMENT 
7 ment of radioactive wastes in the European common 
et: optimization ) the methods of systems analysis, 
2: 9250 (RFP-Trans-205 ) 
EUROPE 
See also BELGIUM 
FRANCE 
GERMAN FEDERAL REPUBLIC 
GREECE 
ITALY 
NETHERLANDS 
PORTUGAL 
ROMANIA 
SWITZERLAND 
UNITED KINGDOM 


USSR 
EUROPE/FUEL REPROCESSING PLANTS 
European reprocessing scene, 2:9205 
Reprocessing: what went wrong, 2:9227 
EUROPE/NUCLEAR POWER 
Nuclear fuel cycle - a Eu 
EUROPE/NUCLEAR PO 
= become of the european nuclear power plant market, 
79841 
EUROPE/SYNTHETIC FUELS 
From biodung to biogas: historical review of European 
experience, 2:9372 
EUR N ATOMIC ENERGY COMMUNITY 
See EURATOM 
EUROPIUM/CHEMICAL REACTION KINETICS 
Mechanism of the quenching of the emission of substituted 
polypyridineruthenium(II) complexes by iron(II), 
chromium(III), and europium(II1) ions, 2:10642 
EUROPIUM ALLOYS/SOLVENT PROPERTIES 
Solubility of hydrogen in intermetallics containing rare earth and 
3d transition metals, 2:10458 
EVAPORATORS/CONTROL SYSTEMS 
Control of an evaporator for continuous concentration of U-, 
Th-, and Pu-solutions, 2:9207 (UCRL-Trans-1 1176) 
EVAPORATORS/DESIGN 
— film evaporator (Patent), 2:10674 
ess and aj tus for evaporating and heating liquified 
natural as (Patent), 2:9123 ' til 
EVEN-EVE! *NUCLEL/COLLECTIVE EXCITATIONS 
Collective and single-particle states in 1f/sub 7/2/ nuclei, 
2:11710 (CONF-7509135-P2) 
EVEN-EVEN NUCLEI/ENERGY-LEVEL TRANSITIONS 
Unified perspective of nuclear transitions in even-even 
nuclei, 2:11719 (CONF-7509135-P1) 
EVEN-EVEN NUCLEI/ROTATIONAL STATES 
Unified perspective of nuclear transitions in even-even 
nuclei, 2:11719 (CONF-7509135-P1) 
EVEN-EVEN NUCLEI/SINGLE-PARTICLE MODES 
Collective and single- le states in 1f/sub 7/2/ nuclei, 
2:11710 (CONE? 7509 135-P2) 
EVEN-EVEN NUCLEI/VIBRATIONAL STATES 
Anharmonicity of the vibrational states with K/sup a/ = 0*, 2*, 
0-, 1-, 2-, in even-even deformed nuclei (A = 228 to 240), 
2:11742 (CONF-7509135-P2) 
EXCURSIONS/MATHEMATICAL MODELS 
Major accident analysis and an examination of the Bethe-Tait 
ns for a small high-density fast reactor, 2:10042 
EXCURSIONS/SIMULATION 
LMFBR Prompt Burst Excursion (PBE) experiments in the 
— Core Pulse Reactor (ACPR), 2:10021 (SAND-76- 
) 
EXERCISE/FEEDBACK 
Peripheral feedback in the leech swimming rhythm, 2:11324 
EXERCISE/RHYTHMICITY 
Peripheral feedback in the leech ua rhythm, 2:11324 
EXHAUST GASES/DENITRIFICATION 
Method for denitrating exhaust (Patent), 2:9667 
EXHAUST GASES/G. ANALYSIS 
ae = system for the infrared analysis of gases (Patent), 


an task, 2:9850 
PLANTS 
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EXHAUST RECIRCULATION SYSTEMS/DESIGN 
Exhaust gas recirculation system (Patent), 2:10316 
Exhaust system for multi-cylinder internal combustion (Patent), 
2:10327 
EXOTIC ATOMS 
See HADRONIC ATOMS 
EXOTIC RESONANCES/PARTICLE PRODUCTION 
Exotic mesons: are there any (Experiment in progress), 2:11557 
(COO-2009-115) 
XPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
XPLODING WIRES/LASER-PRODUCED PLASMA 
Laser-radiation ion by plasma formed by the explosion of 
an aluminum wire in air, 2:11952 


PILES 
See SUBCRITICAL ASSEMBLIES 
EYES 
See also CORNEA 
RETINA 
EYES/NERVE CELLS 
Transmission of signals from photoreceptors to ganglion cells in 
the eye of the turtle, 2:11317 


F 


F REGION 
See also SPREAD F 
High latitude supplement to the URSI handbook on ionogram 
interpretation and reduction, 2:11494 (PB-247916-50/SL) 
F REGION/DAILY VARIATIONS 
Development and application of electrical and mechanical 
seg > instruments for space environment studies. Report 
for 15 Feb 1975-3 Jan 1976, 2:11486 (AD-A-023815) 
F REGION/SEASONAL VARIATIONS 
Development and application of electrical and mechanical 
instruments for e environment studies. R 
‘or 15 Feb 1975-3 Jan 1976, 2:11486 (AD-A-023815) 
FALLOUT SHELTERS/BLAST EFFECTS 
High explosive field test of a hardened water well. Final report 
Apr 73-Dec 1974, 2:10698 (AD-A-017695) 
FALLOUT SHELTERS/FEASIBILITY STUDIES 
Alternative ways of iding host area fallout protection. Final 
— 974- 1975, 2:10703 (AD-A-022041) 
FAL Ss TERS/LIGHTING SYSTEMS 
Mine lighting and ventilation in crises. Final report Apr 1974- 
Sep 1975, 2:10702 (AD-A-018783) 
FALLOUT SHELTERS/VENTILATION 
Mine lighting and ventilation in crises. Final report Apr 1974- 
1975, 2:10702 (AD-A-018783) 
F. AY GENERATORS 
See MHD GENERATORS 
FAST TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/ALBEDO 
Measured and calculated neutron albedo for concrete and iron, 


2:9908 
FAST NEUTRONS/FLUX DENSITY 
Confidence regions for the fast neutron flux density in fuel 
channel itions of research reactors, 2:9979 
FAST REA 
See also BFS REACTOR 
CFRMF REACTOR 
FBR TYPE REACTORS 
FFTF REACTOR 
GCFR TYPE REACTORS 
KALPAKKAM PFR REACTOR 
LMFBR TYPE REACTORS 
PURNIMA REACTOR 
VIPER REACTOR 


, 2:9815 
ne bundle in a nuclear reactor 


casing (Patent), 29 2:9803 
FAILURE 


Fast reactor safety studies using VIPER 2:9957 (AWRE- 
44/96/1) 
FAST REACTORS/RADIOACTIVE WASTE STORAGE 
Handling of waste from reprocessing of the fuel elements of a 
fast neutron reactor, 2:9308 (ERDA-tr-203) 
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FAST REACTORS/REACTOR ACCIDENTS 
eee of vapor pressure measurements on oxide fuel at 
ve ~ temperatures for fast reactor safety analysis, 

FAST REACTORS/SPENT FUEL ELEMENTS 
Nondestructive methods of analysis of the nuclear fuel of fast 
neutron reactors (Transmission of resonance and thermal 
neutrons; self-radiation; gamma scanning), 2:10592 (ERDA-tr- 


205) 
a aspects of washing and of spent fuel from 
A-tr-194) 


t reactors, 2: pom 
FAST REACTORS/SPENT FU 
Pipshedl Ghecsiiindiion of saniadoensit ih a Geaiaitende 
= (Isotopic composition; activity), 2:9219 (ERDA-tr- 
Problems related to the shipment of spent nuclear fuel from 
atomic electric power ts with fast neutron reactors, 
~ 2:9237 none peter | 
equirements for extraction systems allowing for maximum 
radiation loads in the reprocessing of FNR fuel elements, 
2:9220 (ERDA-tr-199) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
FBR TYPE REACTORS/FUEL MANAGEMENT 
CRACKLE: a computer code for CFR fuel 
calculations, 2: "9196 (TRG-Report-2692(R)) 
FBR TYPE REACTORS/REACTOR CORES 
Streaming field in reactors with boxless fuel elements, 2:9813 
FBR TYPE REACTORS/REACTOR PROTECTION SYSTEMS 
Operational safety system reliability. report, May 15, 
1976-August 14, 1976, 2:9996 (COO-2825-6) 
FBR TYPE REACTORS/REACTOR VESSELS 
Nuclear reactor pressure vessel with an inner metal coating 
covered with a high temperature resistant thermal insulator 
oy for fast reactor and high temperature reactors), 
FEDERAL REPUBLIC OF GERMANY 
See GERMAN FEDERAL REPUBLIC 
FEDERAL WATER POLLUTION CONTROL ACT 
Thermal discharges and the law: an engineer's viewpoint, 
2:10133 
FEDERAL WATER POLLUTION CONTROL 
ACT/IMPLEMENTATION 


intake structures for minimi 
impact, 2:11199 (EPA-4¢0/1 6/015-a) 
FEED MATERIALS PLANTS/OFF-GAS SYSTEMS 
Airborne effluent control at fuel enrichment, conversion, and 
fabrication plants, 2:9315 
FEED MATERIALS PLANTS/RADIATION 
Airborne effluent control at uranium mills, 2:9177 
FEED MATERIALS PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Airborne effluent control at uranium mills, 2:9177 
FELDSPARS/ABUNDANCE 
Mineralogy of oil shale in the upper part of the Parachute Creek 
member of the Green River formation in the eastern Uinta 
= Utah (X-ray diffraction studies), 2:9127 (USGS-OFR- 
1) 
FERMILAB ACCELERATOR/BEAM DYNAMICS 
ual for bunched beam 
collisions, 2:10883 (ANL-HEP-CP-76-51) 
FERMILAB ACCELERATOR/OPERATION 
Great proton accelerator in Batavia/USA. Pt. 2, 2:10875 
FERMILAB ACCELERATOR/RADIATION MONITORING 
Radiation levels in the Fermilab main ring enclosure during 


ration, 2:10877 
FERMILAB A TOR/RADIATION MONITORS 
Residual radioactivity in the Fermilab accelerator enclosures, 
2:10893 


TES 
See IRON OX. -- 


SUMPTION 
s en ae ea NENT oe CI 
FERTILIZERS/ENVIRONMENTAL EFFECTS 
Limitations of animal waste replacement for inorganic fertilizers, 
2:10140 
FERTILIZERS/NUTRIENTS 
SS een enpaenenes he Cae ae 
710140 


FERTILIZERS/PRODUCTION 
Alternative animal waste anaerobic fermentation designs and 
their costs, 2:10204 
1 hn and economics in the manufacture of fertilizers, 
From biodung to 


See OPTICAL MODELS 
FFTF REACTOR/A MONITORING 
ment at HEDL, 2:9933 (ANL-CT-76-34) 
ONTROL ROD WORTHS 


Acoustic 
FFTF REA 
Analysis of control rod interaction experiments in the FTR 

Mockup Critical, 2:9966 (HEDL-TME.76-52) 
FFTF REA ELEMENT F 


AILURE 
HEDL empirical correlation of fuel pin top failure thresholds, 
status 1976, 2:9961 (HEDL-SA-861) 
HOP 3-3C/3-3A Transient test. Final report, 2:10005 (HEDL- 
TME-76-54) © 
FFTF REACTOR/FUEL ELEMENTS 
Su ing test data and fuel integrity limits: boiling margin, 
79962 (HEDL-TI-76044) 
FFTF REACTOR/FUEL PINS 
ee Final report, 2:9967 (HEDL-TME-76- 


69) 
LMFBR reference fuel development program. Quarter! 
, April, May, June 1975, 2:10004 (HEDL-TC-260- 
6) 
FFTF REACTOR/HYDROGEN METERS 
Hydrogen meter prooftesting, 2:9965 (HEDL-TME-76-44) 
FFTF REACTOR/PRIMARY COOLANT CIRCUITS 
Interstitial Transfer Program. ITF Runs 4, 5, and 6. 
conclusions (FFTF primary coolant circuit corrosion studies), 
2:9973 (WARD-NA-3045-34) 
FFTF REACTOR/REACTOR COMPONENTS 
Drilled-in expansion bolts under static and alternating load. 
’ FFTF report, 2:9960 (HEDL-BR-5853-C4) 
Structural analysis of In-Vessel Fuel Storage module, 2:9959 
(HEDL-ARD-FRA-968 ) 
FFTF REACTOR/REACTOR CORE DISRUPTION 
Molten material-coolant interaction and plutonium source in 
LMFBR accident analysis. Eleventh and twelfth quarterly 
reports, July 1, 1974-December 31, 1974, 2:10016 (ORO- 
4313-11) 
FFTF REACTOR/REACTOR CORES 
Core ret Technical ress report, January, February, 
March 1976, 2:9964 (HEDL-TME-76-35) 
FFTF REACTOR/REACTOR INSTRUMENTATION 
Preliminary design Saeea report: FFTF Instrument Tree, 
2:9958 (HEDL-ARD-FCI-230) 
FFTF REACTOR/REACTOR KINETICS 
FFTF test loading effects: analysis of ¢ 
engineering mockup critical, 2:9963 (HEDL-TME-76-34) 
FFTF REACTOR/REACTOR MATERIALS 
Sodium technology program friction, wear, and self-welding. 
Quarterly progress for period ending October 31, 1976, 
2:9797 (WARD-NA-3045-30) 
Sodium Technology Program: friction, wear, and self-welding. 


Quarte! for period ending January 31, 1976, 
2: 1798 CWARD.NA.t045- aes 
Sodium be mag 


Samay 31" 1976, 2:974 (WARD- A308 53) 
FFTF REACTOR/SEALS 
ie > met = Meh 1976, 
- - ,frmamemmes anuary- 
s79768 (ALERDA:| 171) 
FFTF REACTOR/SUBCRITIC 
Subcriticality calculations in support of the reactivi 
surveillance procedures otal 3 ts for the FTR ineering 
REACTOR/TRANSIENTS. 


Comparison of SAS3A and MELT-III predictions for a transient 
overpower hypothetical accident, 2:10003 (HEDL-SA-842) 
HOP 3-3C/3-3A Transient test. Final report, 2:10005 (HEDL- 


TME-76-54) 
CAL PROPERTIES 


FIBERS/MECHANI 
of structure to ——— in 

Retechnical rt, 2:10555 (AD-A-024716) 

FIBERS/SPECIFICA TIONS 
ification for Keviar 49 fiber and sampling plan for tensile 
strength, 2:10537 (UCID-17229) 

LL CYCLE 

Insulin effect on the cell cycle: anal 
parameters in confluent chick ce 


riments in the FTR 


+ 


ite fibers. III. 


is of the kinetics of growth 
. 2711267 





FIELD EFFECT TRANSISTORS/PHYSICAL 


FIELD EFFECT TRANSISTORS/PHYSICAL RADIATION 
EFFECTS 


Radiation in MOS/SOS devices. Final report 1 Apr 1974-30 Jun 
1975, 2:10956 (AD-A-022623) 
FILTERS 
See also AIR FILTERS 
ELECTRIC FILTERS 
FILTERS/DESIGN 
Particulate removal from hot combustion gases, 2:8990 
FILTERS/PERFORMANCE G 

Particulate removal from hot combustion gases, 2:8990 

Prediction of baghouse ee by means of a small, field 
test instrument, 2:11131 

FIRE EXTINGUISHERS 
Fire extinguishant for fissionable material (Patent), 2:10564 
FIREBALLS 
See NUCLEAR FIREBALLS 
FIREHOSE INSTABILITY 
See HOSE INSTABILITY 
FIRES/MATHEMATICAL MODELS 
Development of analytical fire models. Quarterly progress 
report, 2:10664 (PB-250731) 
FIRES/RADIANT HEAT TRANSFER 
Radiative energy transfer from turbulent diffusion flames, 2:9373 
FIRST WALL/ SICAL RADIATION EFFECTS 
Temperature and fluence limits for a type 316 stainless-steel 
controlled thermonuclear reactor first wall, 2:10488 
FISCHER-TROPSCH SYNTHESIS/ECONOMICS 
Coal processing: Fischer-Tropsch plant design criteria, 2:8962 
FISH CULTURE 
See AQUACULTURE 
FISHES/CHEMORECEPTORS 

Some structural properties of the cholinergic receptor protein in 

its membrane environment relevant to its function as a 
harmacological receptor, 2:11225 
FISHES/NERVE CELLS 

Anatomy and development of identified cells in isogenic 

organisms (Daphnia magna, Poecilia formosa), 2:11262 
FISHES/NERVOUS SYSTEM 

Stimulation-induced depletion of vesicles, fatigue of 
transmission, and recovery processes at a vertebrate central 
sny: , 2:11307 

FISHES/TEMPERATURE EFFECTS 

Thermal pollution. Part 2. Biological effects. Volume 1. 1964- 
1973 (a bibliography with abstracts). Report for 1964-1973, 
2:11366 (NTIS/PS-76/01 28) 

Thermal pollution. Part 2. Biological effects. Volume 2. 1974- 
Mar 1976 (a iota with abstracts). Report for 1974- 
Mar 1976, 2:11367 S/PS-76/0129) 

FISSILE MATERIALS 

(Materials containing nuclides capable of undergoing fission by 

interaction with slow neutrons.) 
FISSILE MATERIALS/TRANSPORT 

Safety analysis report for packaging: neutron shipping cask, 

model 0.5T, 2:10709 (UCRL-52083) 
FISSION/MANY-BODY PROBLEM 

Coherent state theory of large amplitude collective motion, 

2:11793 (CONF-7509135-P1) 
FISSION/VISCOSITY 

Energy dissipation from collective to internal excitation in 

fission, 2:11794 (CONF-7509135-P2) 
FISSION CHAMBERS/NOISE 

Current pulse characteristics and gamma-noise frequency 
spectrum measurements for a neutron fission counter, 2:10907 
(CONF-76 1006-4) 

FISSION CHAMBERS/OPTIMIZATION 

Current pulse characteristics and ma-noise frequency 
spectrum measurements for a neutron fission counter, 2:10907 
(CONF-76 1006-4) 

On One h tad arenes a P Jul 

-line high- ution mass t ry. ess report, July 
l, 1975 uly 1, 1976, 2:1 1805 (ORO-3820.31) -_ 
FISSION PRODUCTS 

Calculation of isotopic mass and energy production by a matrix 

operator method (Volterra method of the multiplicative 
mere). 2:11753 (LA-6483-MS) 
FISSION PRODUCTS/MATHEMATICAL MODELS 

Rate theory model for fission gas behavior in nuclear fuels, 
2:9912 (AERE-TP-625) 

FISSIONABLE MATERIALS 
(Materials containing nuclides capable of undergoing fission by 
any process.) 
See also FISSILE MATERIALS 
FISSIONABLE MATERIALS/FIRE PREVENTION 
Fire extinguishant for fissionable ao). 2:10564 


FISSIONABLE MATERIALS MANAGE) 
See NUCLEAR MATERIALS MANAGEMENT 
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FLAME CHAMBER PROCESS/THERMAL EFFICIENCY 
Transformation of waste ox energy and a mineralized reusable 
waaay iene with a }. t., rature system, 2:10861 
/DESIG: 


— concepts for flash steam systems for use with medium 
rature geothermal water, 2:9594 (ANCR-1210) 
FLASHE D STEAM SYSTEMS/FAILURE MODE ANALYSIS 
Preliminary reliability/maintainability analyses (Experimental 
Geothermal Research Facilities study), 2:9596 (NP-21191/2) 
FLASHED STEAM SYSTEMS/RELIABILITY 
Preliminary reliability/maintainability anal Le ETT 
Geothermal Research Facilities study), 2:9596 -21191/2) 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS/COMPARATIVE EVALUATIONS 
Comparison under a simulated sun of two black-nickel-coated 
flat-plate solar collectors with a nonselective black-paint- 
coated collector, 2:9549 (NASA-TM-X-3226) 
FLAT PLATE COLLECTORS/COST 
PANELCOIL: a possible low cost solar collector, 2:9542 
(CONF-760423-) 
FLAT PLATE COLLECTORS/DESIGN 
All glass composite building panels (Patent), 2:9561 
Comparison under a simulated sun of two black-nickel-coated 
flat-plate solar collectors with a nonselective black-paint- 
coated collector, 2:9549 (NASA-TM-X-3226) 
Development of flat-plate solar collectors for the heating and 
cooling of buildings. Final report, 2:9548 (N-75-26495/2ST) 
Sensitivity of solar collector design to solar input, 2:9550 (NSF- 
RA-N-74-062) 
Solar energy collector (Patent), 2:9557 
Solar heating system (Patent), 2:9558 
Solar heat collector (Patent), 2:9559 
Utilization of solar energy, 2:9519 (CONF-760423-) 
FLAT PLATE COLLECTORS/EFFICIENCY 
Comparison under a simulated sun of two black-nickel-coated 
flat-plate solar collectors with a nonselective black-paint- 
coated collector, 2:9549 (NASA-TM-X-3226) 
FLAT PLATE COLLECTORS/FABRICATION 
Development of flat-plate solar collectors for the heating and 
cooling of buildings. Final report, 2:9548 (N-75-26495/2ST) 
FLAT PLATE COLLECTORS/OPTICAL PROPERTIES 
Solar heat collector (Patent), 2:9559 
FLAT PLATE COLLECTORS/PERFORMANCE 
Comparison under a simulated sun of two black-nickel-coated 
flat-plate solar collectors with a nonselective black-paint- 
coated collector, 2:9547 (N-75-26304/6ST) 
PANELCOIL: a possible low cost solar collector, 2:9542 
(CONF-760423-) 
What do we need to know about solar radiation to predict flat- 
plate collector performance, 2:9450 (NSF-RA-N-74-062) 
FLAT PLATE COLLECTORS/PERFORMANCE TESTING 
Comparison under a simulated sun of two black-nickel-coated 
flat-plate solar collectors with a nonselective black-paint- 
coated collector, 2:9549 (NASA-TM-X-3226) 
Development of flat-plate solar collectors for the heating and 
cooling of buildings. Final report, 2:9548 (N-75-26495/2ST) 
Series testing of solar collectors, 2:9541 (CONF-760423-) 
Utilization of solar energy, 2:9519 (CONF-760423-) 
FLAT PLATE COLLECTORS/SPECTRALLY SELECTIVE 
SURFACES 
Comparison under a simulated sun of two black-nickel-coated 
flat-plate solar collectors with a nonselective black-paint- 
coated collector, 2:9547 (N-75-26304/6ST) 
FLAT PLATE COLLECTORS/USES 
Utilization of solar energy, 2:9519 (CONF-760423-) 
FLIES/BEHAVIOR 
Nonlinear interactions underlying visual orientation behavior of 
the fly, 2:11210 
FLIES, 
Nonlinear interactions underlying visual orientation behavior of 
the fly, 2:11210 
FLORIDA/SOLAR ENERGY 
Barriers to the application of solar energy: the Florida 
aS 2:9538 (CONF-760423-) 


Florida solar 2:9433 (CONF-760423-) 
FLORIDA/WASTE STE WATER 


Total wastewater ling and zero disc in St. Pete . 
Florida, 210138 ad —_ —_ 
FLOW BLOCKAGE/SIMULATION 
Sodium boiling tests in a 19-rod bundle with a central blockage: 
record of eo Ire data for fuel failure mockup bundle 3B 
(LMFBR), 2:9795 (ORNL/TM-5458) 
FLOW (FLUID) 
See FLUID FLOW 
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FLOWMETERS/BIBLIOGRAPHIES 
Cathodic protection (citations from the NTIS data base). Report 
for 1964tMar 1976, 2:9878 (NTIS/PS-76/0340) 
FLOWMETERS/PERFORMANCE TESTING 
Analysis of thermal fluctuations in the Westinghouse Canada 
Water Loop to determine flow transit delay times using a 
transfer function cross-correlation technique, 2:9876 (ANL- 
CT-76-39) 
Cathodic protection (citations from the NTIS data base). Report 
for 1964-Mar 1976, 2:9878 (NTIS/PS-76/0340) 
FLUE GAS/AEROSOLS 
Sa of dust in the waste gases of incineration plants, 
711121 
FLUE GAS/CLEANING 
Method for dry removal of sulfur dioxide from furnace flue, 
coal, and other gases (Patent; 4 claims; | drawing), 2:8994 
Particulate removal from hot combustion gases, 2:8990 
Treatment of toxic in waste incineration plants, 2:11120 
FLUE GAS/D CATION 
Control of NO/sub x/ emission from municipal refuse 
incinerators, 2:11119 
Method for denitrating exhaust gases (Patent), 2:9667 
FLUE GAS/DESULFURIZATION 
ie filter silo for the cleaning of flue gases (Patent), 
19664 


Desulfurization of high sulfur fuels during combustion (Patent; 
45 claims; 3 drawings;), 2:8910 
Method for dry removal of sulfur dioxide from furnace flue, 
coal, and other gases (Patent; 4 claims; | drawing), 2:8994 
a for removing sulfur dioxide from waste gases (Patent), 
:9668 
Process removing sulfur dioxide from gases (Patent), 2:9666 
Sulfur pet cleanup: trade-offs in selecting SO/sub x/ 
emission controls, 2:8911 
Sulfur oxides removal by wet scrubbing application to utility 
boilers, 2:8987 
Survey of flue gas desulfurization systems, Cholla Power 
Generating Station, Arizona Public Service Company. Final 
report, Apr 1974-May 1975, 2:8982 (PB-244141) 
Systems implications of desulfurization by limestone in 
pressurized fluidized-bed combustion, 2:9657 
Theoretical and experimental study of the lime/limestone wet 
scrubbing process. Final report, May 1971-May 1973, 2:8980 
(PB-243399) 
FLUE GAS/IGNITION 
Reactor having an austenite steel catalyst for purifying flue gas 
(Patent; 5 i 2 drawings), 2:8993 
FLUE GAS/PURIFICATION ’ 
Can fuel — compete with flue gas processing, 2:10145 
Capital costs of sulfur dioxide control systems for utility boilers, 
2:11161 
Developing techniques in flue gas desulfurization, 2:8991 
Reactor having an austenite steel catalyst for purifying flue gas 
(Patent; 5 dion 2 drawings), 2:8993 
Sulfur dioxide removal from gases, U.S.: lime-limestone, 2:11110 
Sulfur dioxide removal from waste gases: a status report for 
United States, recovery processes, 2:11111 
Sulfur dioxide removal from waste gases: a status report for 
Europe, 2:11113 
Sulphur dioxide removal from waste gases: a status report for 


a 2:11112 
Synthetic additives for SO, removal from combustion in a 
fluidized-bed coal combustor, 2:11124 


FLUE GAS/SCRUBBING 
— and experimental study of the lime/limestone wet 
ery process. Final report, May 1971-May 1973, 2:8980 
(PB-243399 
Washing-out <a oxides and toxic gases from waste 


incineration its with extensive avoidance of wastewater 
pollution, 2:10867 
Wet scrubbing system for the flue of a municipal refuse 
incinerator and the treatment of the waste water, 2:10866 
FLUE GAS/SULFUR DIOXIDE 
Feasibility of a single stack in power plant construction, 2:9639 
FLUENC’ 


E (NEUTRON) 
See NEUTRON FLUENCE 
FLUID FLOW 
See also STEADY FLOW 
TURBULENT FLOW 
TWO-PHASE FLOW 
FLUID FLOW/NUMERICAL SOLUTION 
Numerical simulation of water-oil flow in naturally fractured 
reservoirs, 2:9051 
Numerical solution of slightly compressible single phase transient 
flow problems by spline functions, 2:9064 


FLUIDIZED-BED COMBUSTORS/PERFORMANCE 


FLUID np mpeser te 
Nonlinear stability anal — for difference equations using semi- 


van Ene A 2: 


Pigutfrcrent conditions for stability of axisymmetric annular liquid 
interfaces, 2:11538 (LBL-4898 ) 
FLUID POISON CONTROL 
Method of measuring the concentration of the chemical shim 
liquid in the moderator of a pressurized-water reactor 
(Patent), 2:9938 
a mene oon a TRANSFER 
as- mass transfer in a three-phase, red fluidized bed, 
2: 10605 (ORNL/MIT-231) a 
FLUIDIZED BED REFUSE GASIFICATION 
Solid waste gasification, 2:9 
FLUIDIZED-B COMBUSTION/BIBLIOGRAPHIES 
Fluidized bed combustion (citations from NTIS data base). 
Report for 1964-Mar 1976 (138 abstracts, 73 new entries), 
2:8978 (NTIS/PS-76/0161) 
Fluidized bed combustion (citations from Engineering Index). 
~ Jag 1970-Mar 1976 (136 abstracts), 2:8979 (NTIS/PS- 
6/0162) 
FLUIDIZED-BED COMBUSTION/ECONOMICS 
Approach to economic assessment of electric utility base load 
alternatives, 2:9661 
FLUIDIZED-BED COMBUSTION/ENVIRONMENTAL EFFECTS 
Plans for a a and analysis procedure manual for the 
environmental assessment of FBC, 2:9006 
FLUIDIZED-BED COMBUSTION/MEETINGS 
Fluidized-bed combustion. Proceedings of the fourth 
international conference held at McLean, Virginia, December 
9-11, 1975, 2:9640 
FLUIDIZED-BED COMBUSTION/RESEARCH PROGRAMS 
EPRI program and objectives in FBC, 2:9660 
FBC power generation from coal and heavy oils: clean uses for 
dirty fuels, 2:9643 
Fluidised combustion in Great Britain: environmentally clean 
steam and power generation from coal, heavy oil, and dirty 
fuels, 2:9642 
Review of pilot and demonstration plants, 2:9644 
FLUIDIZED-BED COMBUSTION/REVIEWS 
Hi of the development of the fluidized-bed boiler, 2:9042 
FLUI D-BED COMBUSTION/TEST FACILITIES 
Conceptual design of an atmospheric fluid-bed component test 
and integration facility, 2:9648 
FLUIDIZED-BED COMBUSTORS/COMPARATIVE 
EVALUATIONS 
Cc ison of AFBC with PFBC (AFBC = ——— 
fluidized-bed combustion; PFBC = pressurized fluidized-bed 
combustion), 2:9653 
FLUIDIZED-BED COMBUSTORS/DESIGN 
Conceptual design of MIUS fluidized bed furnace experiment, 
2:10111 
Design of the Rivesville multicell fluidized-bed steam generator, 
2: 


FBC power generation from coal and heavy oils: clean uses for 
dirty fuels, 2:9643 
ns D-BED Ca 
li n of small scale fluidized combustion 
techniques, 2: 1086 5 
FLUI BED COMBUSTORS/ENVIRONMENTAL 
EFFECTS 





Preliminary environmental assessment of coal fired fluidized-bed 
combustion, 2:9656 
U.S. Environmental Protection Agency program for 
environmental characterization of fluidized-bed combustion 
ms, 2:9655 
FLUI D-BED COMBUSTORS/FEASIBILITY STUDIES 
Conceptual design of MIUS fluidized bed furnace experiment, 
2:10111 
FLUIDIZED-BED COMBUSTORS/GASEOUS WASTES 
Trace-element mass balances around a bench-scale combustor, 
2:9629 
FLUIDIZED-BED COMBUSTORS/MARKET 
FBC marketability survey status r , 2:9662 
FLUIDIZED-BED COMBUSTORS oq see 
Application of pressurized FBC to an existing 70-MW industri 
Pa. turbine, 2:9663 
lization of small scale fluidized combustion 
oecsmiaes. 2 —a¢r ions of fluidized-bed 
operations lu ~ 
desulfurizing ondtinetien, 2:9650 
Systems implications of desulfurization by limestone in 
rized fluidized-bed combustion, 2:9657 
" mente coal and hea Is in fe 
FBC power generation from vy oils: c! uses for 
dirty fuels, 2:9643 








FLUIDIZED-BED COMBUSTORS/PERFORMANCE 


Fluidised combustion in Great Britain: environmentally clean 
steam and t generation from coal, heavy oil, and dirty 
fuels, 2:9642 

SS and performance of the pressurized FBC Miniplant, 
2:9651 


Practical aspects of pressurized rations of fluidized-bed 
desulfurizing gasification, 2:9650 
FLUIDIZED-BED COMBUSTORS/PERFORMANCE TESTING 
Cold modeling of the fluidized-bed boiler, 2:9652 
Emissions from pressurized fluidized-bed coal combustion, 
2:9658 
Preliminary report on fluid-bed combustion of anthracite wastes, 


2:9043 
Recent ANL bench-scale, pressurized-fluidized-bed studies, 
2:9641 


Report on progress at the NCB Coal Research Establishment 
(CRE), 2:9649 
FLUIDIZED-BED COMBUSTORS/RESEARCH PROGRAMS 
Overview of ERDA/FE program for FBC c« ialization, 
2:9659 
Pilot and research plants: a progress report, 2:9645 
U.S. Environmental Protection Agency program for 
environmental characterization of fluidized-bed combustion 
systems, 2:9655 
FLUIDIZED-BED COMBUSTORS/REVIEWS 
Review of pilot and demonstration plants, 2:9644 
FLUIDIZED-BED COMBUSTORS/SAFETY 
pron Be ge of fluidized-bed combustion systems, 2:9654 
FLUIDIZED-BED COMBUSTORS/SOLID WASTES 
Trace-element mass balances around a bench-scale combustor, 





2:9629 
FLUIDIZED-BED COMBUSTORS/TEST FACILITIES 
Conceptual design of a pressurized component test and 
integration facility, 2:9647 
FLUIDIZED-BED COMBUSTORS/USES 
Fluidised combustion in Great Britain: environmentally clean 
steam and power generation from coal, heavy oil, and dirty 
fuels, 2:9642 
FLUIDS 
See also GASES 
GEOTHERMAL FLUIDS 
LIQUIDS 
FLUIDS/MOTION 
Simulation of fluid motion in containers ex to blast and 
shock environments. Topical report, 2:11020 (AD-A-022850) 


UKES 
See TREMATODES 
FLUORIDE VOLATILITY PROCESS 
———— regeneration of irradiated uranium fuel from the 
— reactor by the fluoride method, 2:9221 (ERDA-tr- 
) 
FLUORINE/CHEMICAL REACTIONS 
Experimental investigation of the chemistry of excited states of 
rare gases. Technical progress report, October 15, 1975-July 
15, 1976 (Quenching rate constants and branching ratios for 
rare halide excimer formation), 2:10604 ( 2807-3) 
FLUORINE/NEUTRON REACTIONS 
Measurement of the neutron total cross section of fluorine from 
5 eV to 20 MeV, 2:11814 (ORNL/TM-5612) 
FLUORINE/RECOMBINATION 
A model for fluorine recombination at a metal surfacec, 2:10755 
(AD-A-021269) 
FLUORINE/REMOVAL 
Removal of chloride and fluorine impurities during fabrication of 
(Pu,U)/sub 2-x/ fuel pellets, 2:9192 (HEDL-TC-510) 
FLUORINE 19 TARGET/PION PLUS REACTIONS 
Nucleon charge exchange and (77,7N) reactions, 2:11652 
UORINE C 


FL 
See CHLORINE FLUORIDES 
FLUORINE COMPOUNDS/BINDING ENERGY 
Prediction of core electron binding energies with a four- 


parameter equation, 2:10620 
FLUORINE OXIDES/CHEMICAL REACTIONS 
Experimental investigation of the chemistry of excited states of 
rare gases. Technical progress report, October 15, 1975-July 
15, 1976 (Quenching rate constants and branching ratios for 
rare halide excimer formation), 2:10604 ( 2807-3) 
FLUOR IRATES/CHEMICAL PREPARATION 
Identification of polyborate and fluoropolyborate ions in solution 


FLUGROBORATES/RAMAN. SPECTRA 


Identification of polyborate and fluoropolyborate ions in solution 
by Raman , 2:10599 
FL INSTABILITY, ACK 
Role of the spatial structure of the feedback system in stabilizing 
the flute oscillations of a low-density plasma, 2:11973 
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Stabilization of flute waves in an open configuration by a 
magnetic feedback system, 2:11974 
FLUTE INSTABILITY/STABILIZATION 
Role of the spatial structure of the feedback system in stabilizing 
the flute oscillations of a low-density plasma, 2:11973 
Stabilization of flute waves in an open configuration by a 
tic feedback system, 2:11974 
FLY ASH/CHEMICAL ANALYSIS 
Trace-element emissions from western U.S. coal-fired power 
plants, 2:9636 (UCRL-77669(Rev.1)) 
FLY ASH/CONTROL 
Coal-fired boiler fl control b’ filters, 2:11128 
FLY ASH/ENVIRO AL 
Contamination of groundwater by heavy metals from the land 
i of fly ash. Technical , June 1, 1976- 
Aeon St, 1976, 2:11166 ( O01274) 
FLY AS ION CONTROL EQUIPMENT 
High temperature dust control: ——s of a combination 
particle collector and heat exchanger, 2:9638 
FLY ASH/REMOVAL 
High temperature dust control: yee of a combination 
particle collector and heat exchanger, 2:9638 
FLY ASH/WASTE DISPOSAL 
Contamination of groundwater by heavy metals from the ee 
disposal of fly ash. Technical progress report, June 1, | 
August 31, 1976, 2:11166 (COO-2727-4) 
Design of fossil-fuel power plant by-product resource storage 
areas, 2:8988 
FLYWHEEL ENERGY STORAGE/ENERGY CONVERSION 
Energy conversion apparatus for supplying variable voltage 
direct current ad to an electrically propelled vehicle 
(Patent), 2:10297 
FLYWHEEL ENERGY STORAGE/MATERIALS 
Fiber composite program for flywheel applications. Third 
uarterly ae report, January-March 1976, 2:10088 
( -50033-76-1) 
FLYWHEEL ENERGY STORAGE/RESEARCH PROGRAMS 
Fiber composite program for flywheel applications. Third 
= a report, January-March 1976, 2:10088 
(UCRL-50033-76-1 ) 
FL CTURE PROPERTIES 
Flywheel for a 167 MVA surge power motor-generator set, 
2:10089 


FLYWHEELS/TENSILE PROPERTIES 
Flywheel for a 167 MVA surge power motor-generator set, 
2:10089 
FLY WHEELS/USES 
Hybrid drive with kinetic energy store as vehicle drive, 2:10298 
(UCRL-Trans-1 1018) 
DEVICES/BEAM INJECTION HEATING 
Energy loss rates of e ic ions injected into the FM-1 
spherator, 2:11844 (PPPL-1289) 
FM DEVICES/PLASMA WAVES 
Structure of fluctuations in the trapped electron regime of the 
FM-1 rator, 2:12017 
FM DE (TRAPPED ELECTRONS 
Structure of fluctuations in the trapped electron regime of the 
FM-1 Spherator, 2:12017 


See also ANIMAL FEEDS 
MEAT 
MILK 
World food, energy, man, and environment, 2:10163 
FOOD/CONT. TION 
Extent and source of contamination of our food with 
carci ic hydrocarbons, 2:11374 (ORNL-tr-4119) 


FOOD, IN 
ic restraints on the reallocation of energy for 
agriculture, 2:10189 
Emerging economic base for low-energy agriculture, 2:10121 
Energy, agri re, and waste management (Book of conference 
ings), 2:10186 
FOOD DIONUCLIDE MIGRATION 
bee oo effluents to man via the food chain, 
7111 
FORCED DRAFT COOLING TOWERS 
See MECHANICAL DRAFT COOLING TOWERS 
ICAL RADIATION EFFECTS 


Effects of ionizing radiation upon natural populations and 
Final (Ecologi ives in land use 
planting), 311175 Ooo 
FOR AL VARIATIONS 
Beam enrichment of diffuse radiation in a deciduous forest, 
2:11172 (ATDL-76/14) 
ESTS/VISIBLE RADIA 


TION 
ic assessment of deciduous forest radiation regi 
ret tiTh CATDL: Tella) — 
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FORMALDEHYDE/PYROLYSIS 
neous thermal dissociation of formaldehyde, 2:10630 
(UCRL-Trans-11179) 
FORSMARK-3 REACTOR/PUBLIC RELATIONS 
ee authorities still prefer nuclear power, 


FORT SHEVCHENKO REACTOR 
See BN-350 REACTOR 

FORT ST. VRAIN REACTOR 
See VRAIN REACTOR 


FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 
COMBUSTORS 


Application of pressurized FBC to an existing 70-MW industrial 
gas turbine, 2:9663 

Acne to economic assessment of electric utility base load 

e mena 2:9661 
‘once design of an atmospheric fluid-bed component test 
and ten facility, 2:9648 

Corrosion and erosion of gas turbine blades, 2:10474 

Design of the Rivesville multicell fluidized-bed steam generator, 
2: 

= from pressurized fluidized-bed coal combustion, 


NATURAL GAS EPRI and objectives in FBC, 2:9660 
PETROLEUM FBC marketability survey status report, 2:9662 
SYNTHETIC FUELS FBC power generation from coal and heavy oils: clean uses for 
FOSSIL F' dirty fuels, 2:9643 
. Deeg pie ey net . Seenn-asen eteeees Fluidised combustion in Great Britain: environmentally clean 
Dispe rsions of SO, ceili teen: area sources), 2:11067 steam and “ wer generation from coal, heavy oil, and dirty 


(ATDL-76/14) tusks, 2: ae 
FOSSIL FUELS/ENVIRONMENTAL EFFECTS Se en 
President's synthetic fuels cc ialization program (General ¢ 
review), 2:8996 (EPA-600/2-76-149) 
FOSSIL FUELS/GASEOUS WASTES 
Dispersion of sulfur dioxide emissions from area sources 
(Dispersions of SO, emissions from area sources), 2:11067 
(ATDL-76/14) 
FOSSIL FUELS/NET ENERGY 
Development of net energy estimates for extraction, handling, 
and processing of selected fuels, 2:10109 








Pilot and research plants: a progress report, 2:9645 
Practical aspects of Poe ag operations of fluidized-bed 
desulfurizing gasification, 2:9650 
Preliminary environmental assessment of coal fired fluidized-bed 
combustion, 2:9656 
Report on progress at the NCB Coal Research Establishment 
(CRE), 2:9649 
Review of pilot and demonstration plants, 2:9644 
Systems implications of desulfurization by limestone in 
FOSSIL FUELS/RESEARCH PROGRAMS _ pressurized fluidized-bed combustion, 2:9657 
EPA's energy environmental program (Historical background), Trace-element mass balances around a bench-scale combustor, 
2:8895 (EPA-600/2-76-149) 2:9629 
FOSSIL FUELS/REVIEWS U.S. Environmental Protection Agency program for 
Fuel chemistry 1940-1960, 2:8943 environmental characterization of fluidized-bed combustion 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION systems, 2:9655 
Survey of flue gas desulfurization systems, Cholla Power FOSSIL-FUEL POWER PLANTS/GAS TURBINES 
Generating Station, Arizona Public Service Company. Final Application of pressurized FBC to an existing 70-MW industrial 
report, Apr 1974-May 1975, 2:8982 (PB-244141) turbine, 2:9663 
Trace-element emissions from western U.S. coal-fired power FOSSIL-FUEL POWER PLANTS/GASEOUS WASTES 
plants, 2:9636 (UCRL-77669(Rev.1 )) Predicted and observed cooling tower plume rise and visible 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION plume length at the John E. Amos power plant, 2:11071 
ABATEMENT (ATDL-76/14) 
Critical evaluation of national legislation and suggested FOSSIL-FUEL POWER PLANTS/OFF-PEAK ENERGY 
amendments, 2:10144 STORAGE 
Sulfur dioxide removal from , U.S.: lime-limestone, 2:11110 Adiabatic compressed air energy storage, 2:10080 (ERDA-76- 
FOSSIL-FUEL POWER PLANTS/BIBLIOGRAPHIES 124) 
Steam power plants and nuclear power plants, 2:9679 Air Storage System Energy Transfer (ASSET): Huntorf 
FOSSIL-FUEL POWER PLANTS/BOILER FUEL experience, 2:10071 (ERDA-76-124) 


Environmental regulation: it’s not nice to fool the power plants Assessment of the technical and economic feasibility of 
oie ss effielene teens compressed air energy storage, 2:10069 (ERDA-76-124) 


Factors to be considered in the implementation of a central 
storage facility, 2:10076 (ERDA-76-124) 
Mt. Hope studies of compressed air storage, 2:10077 (ERDA- 
76-124) 
Preliminary evaluation of compressed air power systems, 
2:10073 (ERDA-76-124) 
STAL-LAVAL’s activities in the field on compressed air energy 
7, 2:10070 (ERDA-76-124) 
FOSSIL-FUEL POWER PLANTS/PERFORMANCE 
Preliminary evaluation of compressed air power systems, 
2:10073 (ERDA-76-124) 
FOSSIL-FUEL POWER PLANTS/POLLUTION CONTROL 


EQUIPMENT 
Coal-fired boiler flyash control by bag filters, 2:11128 
Continuous filter silo for the cleaning of flue gases (Patent), 
2:9664 
High temperature dust control: application of a combination 
particle collector and heat exchanger, 2:9638 
Recent ANL bench-scale, pressurized-fluidized-bed studies, 
2:9641 
FOSSIL-FUEL POWER PLANTS/SCRUBBERS 
Stone and Webster/lonics SO, removal and recovery — 
Phase I. Final report, Jul 1972-Dec 1974, 2:9635 (PB- 
243720) 
FOSSIL-FUEL POWER PLANTS/SITE SELECTION 
Siting and excavation of cavities in hard rock for compressed air 
S| , 2:10075 (ERDA-76-124) 
FOSSIL-FUEL POWER PLANTS/SOCIO-ECONOMIC 
FACTORS 
Energy and human welfare: a critical analysis. Volume I. The 
social costs of power production (Book), 2:10184 
Environmental assessment of impacts of coal development on 
the water resources of the Yampa River Basin, Colorado and 
Wyoming. Phase II. Work plan, 2:9005 (USGS-OFR-76-368 ) 


(Pollution abatement costs in fuel efficiency and 
consumption), 2:10141 

Preparation and use of refuse derived fuels in industrial scale 
applications (In pack: incinerator-boiler combinations and 
boilers smaller than 10 MW), 2:9389 

Production of Eco-Fuel-II from municipal solid waste: 
CEA/ADL process, 2:9388 

St. Louis refuse fuel demonstration plant: Technical and 
economic performance, 2:9387 

FOSSIL-FUEL POWER PLANTS/COST 

Combined-cycle power systems (5 refs.), 2:9618 (EPA-600/2- 
76-149) 

FOSSIL-FUEL POWER PLANTS/DESIGN 

Power generation at the Harvard Medical Complex using solid 
waste (Power plant design with complete burnout of wastes 
and heat recovery), 2:9393 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL EFFECTS 

Ambient air quality determination using mobile monitors, 
2:11083 (CONF-741187-) 

Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical report, June 1, 1976- 
August 31, 1976, 2:11166 ( 2727-4) 

Energy and human welfare: a critical is. Volume I. The 
social costs of power production (Book), 2:10184 

Environmental assessment of i of coal development on 
the water resources of the Yampa Ri in, Colorado and 
bi eg Phase II. Work plan, 2:9005 (USGS-OFR-76-368) 

Relative diffusion of tetroon pairs during convective conditions, 
2:11066 (ATDL-76/14) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 

Infrared sensor for the remote monitoring of SO,. Final report, 
2:9634 (PB-243478/SST) 

Particulate removal from hot combustion gases, 2:8990 

Process removing sulfur dioxide from gases (Patent), 2:9666 
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FOSSIL-FUEL POWER PLANTS/SPECIFICATIONS 
Air Storage System Energy Transfer (ASSET): Huntorf 
experience, 2:10071 (ERDA-76-124) 
FOSSIL-FUEL POWER PLANTS/STACKS 
Feasibility of a single stack in F peed plant commen. 2:9639 
FOSSIL-FUEL POWER PLANTS/STEAM GEN 
Design of the Rivesville multicell fluidized-bed caer generator, 
2:9646 
FOSSIL-FUEL POWER PLANTS/TECHNOLOGY 
ASSESSMENT 
= impacts of alternative energy systems, 2:10199 (N-74- 
72717) 
FOSSIL-FUEL POWER PLANTS/WASTE DISPOSAL 
Design of a power plant by-product resource storage 
areas, 2:8988 
FOSSIL-FUEL POWER PLANTS/WASTE PROCESSING 
Treatment of liquid wastes in the power industry, 2:9095 
FOWL/CLEANING 
Automated handlin 
FR-2 REACTOR/REACT 
Microstructural damage “f a "AIMs. alloy by sodium traces, 
2:9974 


FRACTURES/SIMULATION 
— finite difference simulation of a gas well with a finite 
city vertical fracture, 2:9112 
FRAN E/BILATERAL AGREEMENTS 
German-French cooperation in the field of advanced reactor 
systems, 2:9681 
FRANCE/FUEL REPROCESSING PLANTS 
Chemical reprocessing of fuels with high burnup in France 
(CEA experience), 2:9206 (RFP-Trans-210) 
FRANCE/RADIOACTIVE WASTE MANAGEMENT 
Radioactive waste management in France, 2:9244 (CEA-CONF- 
3380) 
FRANCE/TECHNOLOGY TRANSFER 
Summary minutes of and commentary on the second meeting on 
an industrial international data base, Rome, February 25-26, 
1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 
FRANCO-GERMAN HIGH FLUX REACTOR 
See GRENOBLE REACTOR 
FREDHOLM EQUATION/NUMERICAL SOLUTION 
Mathematical foundations of the Burrus techniques for spectral 
unfolding, 2:10920 (ORNL/RSIC-40) 
FREEZING/EQUIPMENT 
Preservation of synaptic structure by rapid freezing, 2:11305 
FREQUENCY CONV RTERS/DESIGN 
10.6 micron parametric frequency converter. Semiannual 
technical report No. 2, | Mar-31 Oct 1975, 2:10733 (AD-A- 
017863) 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRJ-2 REACTOR/NEUTRON FLUX 
Confidence regions for the fast neutron flux density in fuel 
channel positions of research reactors, 2:9979 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Device for supporting the pins of a bundle in a nuclear reactor 
fuel assembly casin nt), = 9803 
FUEL ASSEMBLIES/FLUID F 
Low Reynolds number adicaer effect for wire- 
liquid-metal fast breeder reactor assemblies, 2:9816 
FUEL ASSEMBLIES/HEAT TRANSFER 
Low Reynolds number bundle-size effect for wire-wrapped 
liquid-metal fast breeder reactor assemblies, 2:9816 
FUEL ASSEMBLIES/POWER DISTRIBUTION 
Experiment on local power peaking in BWR type fuel assembly, 
2:9705 
FUEL ASSEMBLIES/STRESS ANALYSIS 
Model for determining stresses in the structure of a fast reactor 
fuel assembl (LMFBR), 2:9785 (FRNC-TH-601 ) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/FRACTURES 
Theoretical effects of friction at pellet-pellet interfaces on pellet 
cracking, 2:9927 
FUEL CANS/HOT SPOTS 
Axisymmetric thermoelastic stress perturbations in a fuel can 
due to a localized variation of heat transfer coefficient, 2:9925 
Axisymmetric thermoelastic stress perturbations in a fuel can 
due to localized variations in internal heat generation and 
boundary conditions, 2:9926 
FUEL CANS/MATERIALS WORKING 
Method and — for sizing nuclear fuel rod cladding tubes 
(Patent), 2 1 


ye! rocessing wastes, 2:10139 
NENTS 
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FUEL CANS/OXIDATION 
Reaction of Zircaloy cladding with steam under simulated loss- 
of-coolant accident conditions (BWR;PWR), 2:10035 
(JPNRSR-23) 
FUEL CANS/SWELLING 
Stress effects on the void swelling incubation period. Topical 
report (LMFBR; stainless steel-316), 2:9800 (WARD-OX- 
3045-22) 
FUEL CANS/THERMAL STRESSES 
Axisymmetric thermoelastic stress perturbations in a fuel can 
due to a localized variation of heat transfer coefficient, 2:9925 
Axisymmetric thermoelastic stress perturbations in a fuel can 
due to localized variations in internal heat generation and 
boundary conditions, 2:9926 
FUEL CELL POWER PLANTS/BINARY-FLUID SYSTEMS 
Pressurized fuel cell power plant with steam powered 
compressor (Patent; binary-fluid s ioe 2:10223 
FUEL CELL POWER PLANTS/DESIG 
Pressurized fuel cell power plant with Seam wered 
compressor (Patent; binary-fluid system), 2:10223 
FUEL CELL POWER PLANTS/HEAT RECOVERY 
Study of fuel cell powerplant with heat recovery. Final report, 
15 Aug 1974-15 Feb 1975, 2:10221 (N-75-25296) 
FUEL CELLS 
See also HYDROGEN FUEL CELLS 
FUEL CELLS/FUEL SYSTEMS 
Fuel cell stack with an integral ejector for reactant gas 
recirculation (Patent), 2:10224 
FUEL CELLS/TECHNOLOGY ASSESSMENT 
Total impacts of alternative energy systems, 2:10199 (N-74- 
72717) 
FUEL CONSUMPTION 
Accounting of energy inputs for agricultural production in New 
York, 2:10196 
Energy —_ uirements for agriculture in California, 2:10197 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also PLUTONIUM RECYCLE 
Fuel cycle issues in perspective, 2:9210 
Nuclear power station technology: crucial strand in U.S. energy 
lifeline, 2:10149 
System analysis of nuclear fuel cycle, 2:9175 
FUEL CYCLE/ECONOMICS 
Economic performance of HTGR fuel cycles under various 
recycling and economic conditions, 2:9739 (GA-A-13791) 
FUEL CYCLE/ENVIRONMENTAL EFFECTS 
patter survey of the reprocessing and waste 
anagement portions of the LWR fuel cycle: a task force 
ma port 2: 9315 (NUREG-O1 16) 
FUEL CYCLE/HEALTH HAZARDS 
Controlling airborne effluents from fuel cycle plants. Conference 
held at Sun Valley, Idaho, August 5-6, 1976, 2:9222 
FUEL CYCLE/INT ATIONAL COOPERATION 
International structures of the nuclear fuel cycle, 2:9238 
FUEL CYCLE/MEETINGS 
Controlling airborne effluents from fuel cycle plants. Conference 
held at Sun Valley, Idaho, August 5-6, 1976, 2:9222 
FUEL CYCLE/OPERATION 
Environmental aspects of nuclear power, 2:9630 
FUEL CYCLE/RADIATION HAZARDS 
Public concern for airborne effluents from the nuclear fuel 
cycle, 2:9316 
FUEL CYCLE/RADIATION MONITORING 
Background measurements in monitoring radioactive effluent 
(Review), 2:9317 
FUEL CYCLE/RADIATION PROTECTION 
EPA's role in the control of air-borne effluents from fuel cycle 
plants, 2:11819 
Rationale for and implementation of ALARA for the nuclear 
——- (As Low As Is Reasonably Achievable (ALARA)), 
931 
FUEL CYCLE/SAFEGUARDS 
Nuclear safe; s control in nuclear power stations, 2:9831 
FUEL EC /REGULATIONS 
Fuel economy testing, labeling and information disclosure 
procedures and requirements for 1977 and later model year 
automobiles, 2:10161 
FUEL ELEMENT CLUSTERS 
Fuel element clusters for nuclear reactors (Pens), 2:9919 
FUEL ELEMENT CLUSTERS/FLOW BLOCKA 
Sodium boiling tests in a 19-rod bundle with a i blockage: 
record of experimental data for fuel failure mockup bundle 3B 
(LMFBR), 2:9795 (ORNL/TM-5458) 
FUEL ELEMENT CLUSTERS/HEAT TRANSFER 
— ee characteristics of BWR fuel bundles, 
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FUEL ELEMENT CLUSTERS/HYDRAULICS 
Nuclear-thermal-hydraulic characteristics of BWR fuel bundles, 
2:9700 
FUEL ELEMENT CLUSTERS/MECHANICAL VIBRATIONS 
Study of the aw behavior of fuel elements for PWR power 
sonctera . 2:9729 
FUEL ELEMENT CLUSTERS/SHOCK ABSORBERS 
Locking system for fuel or moderator assemblies of a nuclear 
reactor (Patent), 2:9924 
FUEL ELEMENT FAILURE 
Creep col analysis of BWR fuel using SAFE-COLAPS 
model, 2:9691 (NEDO-20606A) 
FUEL ELEMENT FAILURE/ACOUSTIC MONITORING 
Acoustic monitoring of the SLSF, P1 test (LMFBR Sodium 
Facility), 2:9774 (ANL-CT-76-34) 
FUEL ELEMENT FAILURE/FISSION PRODUCT RELEASE 
Fast reactor safety studies using VIPER, 2:9957 (AWRE- 


44/96/1) 
FUEL ELEMENT FAILURE/SIMULATION 
LMFBR safety and core systems programs progress report, 
October-December 1975 : Failure Mockup Facility), 
2:10015 (ORNL/TM-5431 
FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
FUEL CANS 
FUEL PINS 
FUEL PLATES 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
THERMIONIC FUEL ELEMENTS 
FUEL ELEMENTS/DESIGN 
Improved nuclear fuel element (Patent), 2:9917 
Nuclear fuel element (Patent), 2:9918 
FUEL ELEMENTS/DESTRUCTIVE TESTING 
Examination of fast reactor fuels, FBR analytical quality 
assurance standards and methods, and analytical methods 
development: irradiation tests. Progress report, April 1-June 
30, 1976, and FY 1976 (UO,; PuO,), 2:9793 (LA-6475-PR) 
FUEL ELEMENTS/ELECTRON BEAM WELDING 
Applying electron beam welding in nuclear engineering, 2:10369 
FUEL ELEMENTS/FABRICATION 
Technical and economic state as well as the p 
power within the power industry of the FRG. 
industry, 2:9914 (DEU-73-6(Ed.1975)) 
FUEL ELEMENTS/FISSION PRODUCT RELEASE 
Factors influencing fission gs release and swelling in nuclear 
fuels, 2:9911 (AERE-R-8153) 
Gas release from uranium dioxide, 2:9929 
FUEL ELEMENTS/NONDESTRUCTIVE TESTING 
Examination of fast reactor fuels, FBR analytical quality 
assurance standards and methods, and analytical methods 
development: irradiation tests. Progress re April 1-June 
30, 1976, and FY 1976 (UO,; PuO,), 2:9793 (LA-6475-PR) 
FUEL ELEMENTS/QUALITY ASSURANCE 
Examination of fast reactor fuels, FBR analytical qualit 
assurance standards and methods, and auclptlonl met 


ts of nuclear 
fuel element 


development: irradiation tests. Progress report, April 1-June 
30, 1976, and FY 1976 (UO,; PuO,), 2:9793 (LA-6475-PR) 
FUEL ELEMENTS/REMOTE HANDLING 
Control and repair system for radioactive nuclear fuel elements 
(Patent), 2:9923 
FUEL ELEMENTS/REPAIR 


Control and ir system for radioactive nuclear fuel elements 
(Patent), 2:9923 
FUEL ELEMENTS/SPACERS 
Fuel element for nuclear reactor (Patent), 2:9808 
FUEL ELEMENTS, 
a device for rod-shaped fuel elements and control rods in 
lear reactors (Patent), 2:9894 
FUEL E ELEMENTS/SWELLING 
Factors influencing fission _ release and swelling in nuclear 
fuels, 2:9911 (AERE-R-8153) 
FUEL ELEME RT 
oa for dry reloading containers for the transport 
of nuc fuel elements (Patent), 2:9236 
FUEL FABRICATION PLANTS/OFF-GAS SYSTEMS 
Airborne effluent control at fuel enrichment, conversion, and 
fabrication plants, 2:9315 
FUEL GAS 
See also HIGH BTU GAS 
INTERMEDIATE BTU GAS 
LOW BTU GAS 
In-situ coal gasification flare: thermal and flow analysis, 2:8932 
(UCRL-52085) 
FUEL GAS/CHEMICAL ANALYSIS 
Clean-char process, 2:8899 


FUEL OILS/SYNTHESIS 


FUEL GAS/DENITRIFICATION 
NO/sub x/ considerations in alternate fuel combustion (32 refs.), 
2:8902 (EPA-600/2-76-149) 
FUEL GAS/DESULFURIZATION 
Benfield activated hot potassium carbonate process: commercial 
re rience licable to fuel conversion technology (17 refs.), 
78901 (EPA-600/2-76-149) 
ecu process for hot desulfurization of fuel gas: a status 
report, 2:8905 
Gasification/combined-cycle system for electric power 
generation. Final report, 2:8929 (PB-251823) 
= desulfurizing hot gases (Patent; 8 claims; | drawing), 
FUEL GAS/PRODUCTION 
Clean-char process, 2:8899 
Utilization of plant biomass as an energy feedstock, 2:10211 
FUEL GAS/SCRUBBING 
Process of desulfurizing hot gases (Patent; 8 claims; | drawing), 


2:8909 
FUEL GAS/SYNTHESIS 
Development of process of fuel recovery by thermal 
decomposition of waste plastics, 2:9364 
Development of conversion of refuse to energy innovation in 
Britain, 2:9367 
Energetic utilization of the communal refuse on the example of 
Katowice Region, 2:9355 
Energy recovery from solid waste using the Union Carbide 
PUROX System, 2:9368 
Experiences with a pyrolysis plant for municipal and industrial 
refuse, 2:9358 
Fluidized bed pyrolysis and oil recovery process of municipal 
solid wastes, 2:9360 
Fluidized bed carbonization (Patent; of wood to produce solid 
and gaseous fuel), 2:9377 
Processes for the production of methane-containing gases 
(Patent; with heat recovery), 2:9374 
Pyrolysis of sewage sludge and refuse combined, 2:9356 
Researches on the conversion of agricultural wastes to energy at 
the University of the Philippines, 2:9362 
Resources recovery by pyrolysis of waste tires, 2:9363 
Status paper on conversion of solid waste to energy on the 
North American Continent (Review of systems for steam and 
power generation or fuel production from wastes), 2:9399 
FUEL INJECTION SYSTEMS/DESIGN 
Fluid injecting devices in an internal combustion engine 
(Patent), 2:10306 
FUEL OILS 
See also HEATING OILS 
RESIDUAL FUELS 
FUEL OILS/CHEMICAL COMPOSITION 
Analysis of oil products obtained from cellulose at high 
temperature and pressure, 2:9380 (BNWL-SA-5681) 
FUEL OILS/COMBUSTION 
Catalytic oxidation of fuels for NOX control from area sources. 
Final task report Oct 1974-Apr 1975, 2:10665 (PB-252195) 
Desulfurization of high sulfur fuels during combustion (Patent; 
45 claims; 3 drawings;), 2:8910 
FUEL OILS/COMBUSTION PRODUCTS 
Effect of additives on boiler cleanliness and particulate 
emissions, 2:9637 
FUEL OILS/DENITRIFICATION 
NO/sub x/ considerations in alternate fuel combustion (32 refs.), 
2:8902 (EPA-600/2-76-149) 
FUEL OILS/DESULFURIZATION 
Desulfurization of high sulfur fuels during combustion (Patent; 
45 claims; 3 drawings;), 2:8910 
FUEL OILS/FLUIDIZED-BED COMBUSTION 
FBC power generation from coal and heavy oils: clean uses for 
dirty fuels, 2:9643 
Fluidised combustion in Great Britain: environmentally clean 
steam and power generation from coal, heavy oil, and dirty 
fuels, 2:9642 
FUEL OILS/SYNTHESIS 
Analysis of oil products obtained from cellulose at high 
temperature and pressure, 2:9380 (BNWL-SA-5681 ) 
Conversion of waste polymer to fuel oil, 2:9365 
Deve nt of conversion of refuse to energy innovation in 
Britain, 2:9367 
Energetic utilization of the communal refuse on the example of 
Katowice Region, 2:9355 
Fluidized bed ——- and oil recovery process of municipal 
solid wastes, 2:9360 
Garrett oil-from-waste process and resource recovery system, 
2:9370 
Pyrolysis of domestic refuse with mineral recovery, 2:9353 
Pyrolysis of sewage sludge and refuse combined, 2:9356 





FUEL OILS/SYNTHESIS 


Researches on the conversion of agricultural wastes to energy at 
the University of the Philippines, 2:9362 
Resources recovery by pyrolysis of waste tires, 2:9363 
Status Tt on conversion of solid waste to energy on the 
North American Continent (Review of systems for steam and 
power generation or fuel production from wastes), 2:9399 
Thermal and steam cracking of waste plastics, 2:9366 
FUEL PARTICLES 
See also COATED FUEL PARTICLES 
FUEL PARTICLES/PRODUCTION 
Production of sized particles of uranium oxides and uranium 
oxyfluorides (Patent), 2:9199 
FUEL PELLETS/CRACKS 
Theoretical effects of friction at pellet-pellet interfaces on pellet 
cracking, 2:9927 
FUEL PELLETS/ELECTRODEPOSITED COATINGS 
Deposition of Cr, Nb, V, and Ti coatings on UO,-25w/oPuO, 
fuel _— by sputtering (LMFBR; GCFR), 2:9790 (HEDL- 
SA-863) 
FUEL PELLETS/MATERIALS HANDLING 
Piler for cylindrical pellets (Patent), 2:9920 
FUEL PELLETS/REMOTE HANDLING 
Equipment for charging of a container with nuclear fuel pellets 
(Patent), 2:9921 
FUEL PINS/HEAT TRANSFER 
HTPGB: a computer program for calculating from experimental 
data the variation in heat transfer coefficient round a 
cylindrical surface, 2:9915 (TRG-REPORT-2740( W)) 
FUEL PINS/PERFORMANCE TESTING 
Laboratory thermal transient tests on irradiated mixed oxide fuc! 
(LMFBR), 2:9791 (HEDL-SA-868) 
LMFBR reference fuel development program. Quarterly 
— April, May, June 1975, 2:10004 (HEDL-TC-260- 
) 
Post-irradiation examination of fifteen UO,/PuO, fuel pins from 
the experiment DFR-350 (LMFBR), 2:9810 (EURFNR-1271) 
FUEL PINS/TRANSIENTS 
Preliminary assessments of carbide fuel pins during mild 
wer transients in LMFBRs, 2:10052 
FUEL PLATES 
Plate-shaped fuel element and a method for manufacturing same 
(Patent), 2:9916 
FUEL REPROCESSING PLANTS 
See also BARNWELL FUEL PROCESSING PLANT 
WEST VALLEY PROCESSING PLANT 
European reprocessing scene, 2:9205 
JUPITER - Juelich Pilot Plant for Thorium Element 
—e Reprocessing of spent HTR fuel elements, 
:9209 


Nuclear research takes stock. Reprocessing is justifiable from 
the economic point of view, 2:9226 
FUEL REPROCESSING PLANTS/CORROSION 
eee = and corrosion in fuel reprocessing plants, 
| 
FUEL REPROCESSING PLANTS/DECOMMISSIONING 
Decommissioning nuclear facilities, 2:9155 (BNWL-SA-5834) 
FUEL REPROCESSING PLANTS/DESIGN 
Thorium utilization program. Quarterly progress report for the 
— ending August 31, 1976 (HTGR fuels), 2:9204 (GA-A- 
1 ) 


FUEL REPROCESSING PLANTS/EQUIPMENT 
Equipment for technological processes for regenerating fuel 
arm from fast neutron reactors (FNR), 2:9218 (ERDA-tr- 


) 
FUEL REPROCESSING PLANTS/FISSION PRODUCT 
RELEASE 
Process behavior and control of ruthenium and cerium, 2:9223 
FUEL REPROCESSING PLANTS/MATERIALS 
Fe-Ni-Cr alloys and corrosion in fuel reprocessing plants, 
2:10472 
FUEL REPROCESSING PLANTS/MODIFICATIONS 
Reprocessing: what went wrong, 2:9227 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
— effluent control for LMFBR fuel reprocessing plants, 
9215 
FUEL REPROCESSING PLANTS/PLANNING 
Prospects for the development of atomic power in the USSR and 
fuel processing strategy, 2:9838 (ERDA-tr-192) 
FUEL REPROCESSING PLANTS/RADIATION ACCIDENTS 
Technological considerations in emergency instrumentation 
preparedness. Phase II-C. Emergency radiological and 
meteorological instrumentation for fuel reprocessing facilities, 
2:11140 (BNWL-1857) 
FUEL REPROCESSING PLANTS/RADIATION MONITORING 
Technological considerations in emergency instrumentation 
preparedness. Phase II-C. Emergency radiological and 
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perry instrumentation for fuel reprocessing facilities, 
2:11140 (BNWL-1857) 
FUEL REPROCESSING PLANTS/RADIOACTIVE EFFLUENTS 
—s effluent control for HTGR fuel reprocessing plants, 
Compositions of airborne plutonium-bearing particles from a 
plutonium finishing operation, 2:9202 (DP-1445) 

Radioactivity in gaseous waste discharged from the separations 
facilities p ee. 1970, 2:9253 (ARH-2015(Pt.1)) 

Radioactivity in gaseous waste discharged from the separations 
facilities p bord. 1971, 2:9254 (ARH-2353(Pt.1)) 

Radioactivity in gaseous waste discharged from the separations 
facilities during 1972, 2:9255 (ARH-2757(Pt.1)) 

Radioactivity in gaseous waste discharged from the separations 
facilities during 1974, 2:9256 (ARH-2807-4Q) 

Radioactivity in gaseous waste discharged from the separations 
facilities during 1974, 2:9257 (ARH-3094-4Q) 

Radioactivity in gaseous waste discharged from the separations 
facilities aulen 1975, 2:9258 (ARH-CD-370-4Q) 


Transport of airborne effluents to man via the food chain, 


2:11177 
FUEL REPROCESSING PLANTS/RADIOACTIVE WASTE 
PROCESSING 
Models for calculating the effects of isotopic exchange, 
radioactive decay, and recycle in removing iodine from gas 
and liquid streams, 2:9290 
FUEL REPROCESSING PLANTS/SAFETY ENGINEERING 
Technological considerations in emergency instrumentation 
preparedness. Phase II-C. Emergency radiological and 
meteorological instrumentation for fuel reprocessing facilities, 
2:11140 (BNWL-1857) 
FUEL RODS/FABRICATION 
Piler for cylindrical pellets (Patent), 2:9920 
FUEL RODS/INSP! ION 
Indexing mechanisms (Patent), 2:9901 
FUEL RODS/SUPPORTS 
Fuel element skeleton (Patent), 2:9890 
FUEL SYSTEMS 
See also FUEL INJECTION SYSTEMS 
FUEL SYSTEMS/DESIGN 
Fuel conversion system (Patent), 2:10304 
FUEL-CLADDING INTERACTIONS 
Analysis of fuel cladding chemical interaction in mixed oxide 
fuel pins (LMFBR), 2:9787 (HEDL-SA-804) 
Evolution of cladding attack in LMFBR type oxide fuel pins, 
2:9786 (HEDL-SA-803) 
FUEL-COOLANT INTERACTIONS/MATHEMATICAL 
MODELS 
Critique of the Board-Hall model for thermal detonations in 
ae systems (LMFBR), 2:10023 (SAND-76-9056) 


See also AUTOMOTIVE FUELS 

FOSSIL FUELS 
FUEL GAS 
HYDROGEN FUELS 
JET ENGINE FUELS 
NUCLEAR FUELS 
SOLVENT-REFINED COAL 
SYNTHETIC FUELS 
THERMONUCLEAR FUELS 

FUELS, 


/MARKET 
U.S. energy balance of trade, 1963-1967, 2:10124 
FUELS/TAXES 
Fuel taxes and the environment: a primer, 2:10122 
FUGEN ATR 
See JATR REACTOR 
FUKUSHIMA-2 REACTOR/REACTOR COOLING SYSTEMS 
Condensate demineralizer system for Fukushima Daiichi Nuclear 
Power Station, the Tokyo Electric Power Co., Inc., 2:9697 
FUMAROLES/SAMPLING 
Collection of geothermal fluid samples for chemical analysis, 
2:9575 (FR-14) 
FUMAROLIC FLUIDS/CHEMICAL ANALYSIS 
Collection of geothermal fluid samples for chemical analysis, 
2:9575 (TR-14) 
FUMAROLIC FLUIDS/SAMPLING 
ae gas sampling methods, 2:9576 (USGS-OFR-74-361 ) 
MES 


See AEROSOLS 
FUNCTIONAL ANALYSIS/RESEARCH PROGRAMS 
Methods of complex variables and functional analysis — to 
physical problems. Final report 5 Nov 1965-31 Aug 1975, 
2:12125 (AD-A-018604) 
FUNCTIONS 
See also STRENGTH FUNCTIONS 
Approximation technique for functions of several variables, 
2:12136 (SAND-76-8038 ) 
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FUNDAMENTAL CONSTANTS 
(Basic units in physics.) 
A 1975 least-squares adj ent of values of the fundamental 

constants. Interim report, 2:11827 (AD-A-021191) 

FUSED SALT FUELS 

See MOLTEN SALT FUELS 
FUSED SALTS 
See MOLTEN SALTS 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 


A 
See FEDERAL WATER POLLUTION CONTROL ACT 


G 


GADOLINIUM 147/ENERGY LEVELS 
Systematics of the 13/2* single-particle level in the N = 83 
(Unified model), 2: pe — P2) 
GADOLINIUM 154/HIGH SPIN ST. 

Existence and properties of the upper” bands responsible for 
backbending in deformed even-even nuclei, 2:11733 (CONF- 
7509135-P1) 

156/ENERGY LEVELS 

Low and high energy 0* and 2* excitations in deformed nuclei, 
2:11730 (CONF-7509135-P1) 

ALLOYS STRU 


CTURE 
Moessbauer studies of amorphous rare earth-Fe, alloys, 2:10383 
GADOLINIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of intermetallic RE Be,; compounds under 
intense magnetic fields, 2:10445 
GADOLINIUM ALLOYS/MAGNETIZATION 
Determination of magnetocrystalline anisotropy in equiatomic 
rare earth-zinc compounds, 2:10444 
GADOLINIUM ALLOYS/SOLVENT PROPERTIES 
Solubility of hydrogen in intermetallics containing rare earth and 
3d transition metals, 2:10458 
GALACTOSIDASE/BIOLOGICAL EFFECTS 
Studies on virus-induced cell fusion. Progress ea isabe cbod 
a April 30, 1976 (Herpes simplex), 2:112 COO 3419. 


) 
GALLIUM ALLOYS/DEPOSITION 
Synthesis of new or improved optical and electrical materials. 
Final report 1 Apr 1971-31 Dec 1974 (Deposition of Ga/sub 
x/In/sub 1-x/Sb, AIN, AlSb, and laser mirror), 2:10355 (AD- 
A-023903) 
GALLIUM ALLOYS/DIFFUSION 
Physical properties; handling/safety; heat transfer correlations; 
diffusion in In-Ga, 2:10434 (N-76-10302) 
GALLIUM ALLOYS/SUPERCONDUCTIVITY 
High-field superconductors, 2:10452 
Investigations on V,;Ga and Nb,Sn filamentary conductors, 
2:10453 
—_ and metallurgical properties of intermetallic 
a. Final report {Nb ND alloys), 2:10480 (AD-A- 
01945 


parison ybrid power , 2:9482 
Thin film GaAlAs-GaAs solar cells by peeled film technology, 


2:9480 
GALLIUM ARSENIDE SOLAR CELLS/FABRICATION 
Characterization of solution-grown n-type Si-doped GaAs, 
2:9481 
Spatially non-uniform nee of Al/sub x/Ga/sub 1-x/As-GaAs 
heteroface cells, 2:947 
be film GaAlAs-GaAs solar cells by peeled film technology, 


9480 
GALLIUM ARSENIDE SOLAR CELLS/PERFORMANCE 
ly non-uniform se of Al/sub x/Ga/sub 1-x/As-GaAs 
heteroface cells, 2:947 
GALLIUM A YSTAL DOPING 
Characterization of solution-grown n-type Si-doped GaAs, 
2:9481 
GALLIUM ARSENIDES/CRYSTAL GROWTH 
Feasibility i - 


Jan 3 Maz 1978 (BLO, encapsulated feedstock), 2:10 
GALLIUM ARSENIDES/ELECTRICAL PROPERTIES 
Characterization of solution-grown n-type Si-doped GaAs, 
GALLIUM pose ree ay oe hag 
OMastens thesis 2-10548 (AD-A (AD-A-017 81) 


GALLIUM per ae te 
Gallium arsenide epitaxial growth etary we 
‘a Report for 1964-Oct (975, = 4 (NTIS/PS- 
6/0102) 


GALLIUM ARSENIDES/IMPURITIES 
Use of ion implantation for the control of impurity diffusion in 
III-V compound semiconductors. Final report | May 1972-30 
AMM 2:10543 (AD-A-018760) 
- M ARSENIDES/ION IMPLANTATION 
resolved cathodoluminescence of cadmium i ted 
arsenide. Master's thesis, 2:10567 (AD-A-019950) 
GAL UM. ARSENIDES/OPTICAL PROPERTIES 
= — of solution-grown n-type Si-doped GaAs, 


GALLIUM ARSENIDES/PHYSICAL RADIATION EFFECTS 

Gallium arsenide epitaxial growth (a bibliography with 
ror oy Report for 1964-Oct 1975, 2:10577 (NTIS/PS- 

6/0102) 

Transient radiation effects. Final report Jun 1973-Jan 1975, 
2:10949 (AD-A-017022) 

Transient jtance measurement of deep defect levels in 
GaAs and Si. Physical sciences research papers, 2:10573 (AD- 
A-022652) 

GALLIUM COMPOUNDS/CHEMICAL REACTIONS 
CO, insertion reaction with aluminum, ' and indium 
compounds, 2:10607 (RFP-Trans-170) 
GAMMA CAMERAS 
See also POSITRON CAMERAS 
GAMMA CAMERAS/CONTROL SYSTEMS 
Radiation camera exposure control (Patent), 2:10914 
GAMMA DETECTION/LIQUID SCINTILLATION 
ee of  peree | response matrix for 5-cm NE-213 
ay 1975. scintillation detector. Final report, 9 Jan 1973- 
30M: wg Be 1975, = 10905 (AD-A-022848) 
‘TRY/BUILDUP 





pone ay ag analien at the air-ground interface: experimental, 
2:11804 (EGG. 1183-1524) 
GAMMA DOSIMETRY/CALORIMETRIC DOSEMETERS 
A portable calorimetry — for calibration of nuclear weapon 
simulator dosimetry. hnical report, 2:10916 (AD-A- 
019306) 
GAMMA DOSIMETRY/SI SEMICONDUCTOR DETECTORS 
Time-dependent measurements of neutron-induced silicon dose 
rates in a missile system. Final report, 1 Jun 1973-16 
Jun 1975, 2:10906 (AD-A-023477) 
GAMMA FUEL SCANNING 
Nondestructive methods of analysis of the nuclear fuel of fast 
neutron reactors, 2:10592 (ERDA-tr-205) 
GAMMA RADIATION/BUILDUP 
Gamma-ray scattering at the air-ground interface: experimental, 
2:11804 (EGG-1183-1524) 
GAMMA RADIATION/ENERGY TRANSFER 
Self-consistent atmospheric EMP coupling in three dimensions, 


2:11807 
GAMMA RADIATION/RADIATION 
Methods in environmental samplin 
GAMMA RADIATION/SCA 
Gamma-ray scattering at the air-ground interface: experimental, 
2:11804 (EGG-1183-1524) 
GAMMA RADIOGRAPHY 
See also GAMMA FUEL SCANNING 
GAMMA RADIOGRAPHY/NEUTRON SOURCES 
a and nuclear radiation facilities: personnel safety features, 
710844 pot hfe = 1)) 


specie radioisoto, 
GAMMA SOURCES/DESI 
Mock iodine-125 radiation source (Patent; mixture of *'Am and 
129] ), 2:9333 
GAMMA SPECTROMETERS 
Current methods for laboratory analysis of environmental levels 
of radioactivity, 2:10942 
GAMMA S&S OMETERS/RESPONSE FUNCTIONS 
Gamma-ray response of NE-213 measured between 2 and 11.5 
MeV, 2: 40924 Ce et 
“Se proposal, 2:10939 (ORNL/RSIC-40 
em 1 ( ) 
Benchmark problem propa unfolding codes, 2:10919 
I provements sin diet folding of radi 
m in di —— unfoldin jiation spectra, 
10922 eae mad . 
Saas = lides, 2:11170 
n situ or quanti! uc 
GANG! 
Modification and aeeaenal synaptic connections in 
cultured leech ganglia, 2: — = 
Repair of specific neuronal pathways in the leech, 2:11294 


MONITORING 
for radionuclides, 2:11144 





GANGLIONS/BIOLOGICAL REPAIR 


GANGLIONS/BIOLOGICAL REPAIR 

Repair of specific neuronal pathways in the leech, 2:11294 
GANGLIONS/ELECTRICAL PROPERTIES 

ee oe effects of neutral amino acids on neurons of 


a californica, 2:1122 
GANGLIONS/ MORPHOLOGICAL CHANGES 
Modification and regeneration of synaptic connections in 
cultured leech ganglia, 2:11316 
GANGLIONS/PHYSIO 
Modification and regeneration of synaptic connections in 
cultured leech ganglia, 2:11316 
Synaptic organization and acetylcholine sensitivity of multiply 
a autonomic ganglion cells (Necturus maculosus), 
:11 
Transmission of signals from photoreceptors to ganglion cells in 
the eye of the turtle, 2:11317 
GARDENHOSE INSTABILITY 
See HOSE INSTABILITY 
GARRETT PROCESS 
Aviation turbine fuels from shale and coal oils (Evaluation of 
processes for production of refinery feedstocks), 2:9134 
GAS CENTRIFUGES 
Design of ideal cascades of gas centrifuges with variable 
separation factors, 2:9186 
GAS COMBUSTION PROCESS 
Aviation turbine fuels from shale and coal oils (Evaluation of 
processes for production of refinery feedstocks), 2:9134 
GAS COOLANTS 
See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED GRAPHITE MODERATED REACTOR 
See GCR TYPE REACTORS 
GAS COOLED REACTORS 
See also AGR TYPE REACTORS 
AIR COOLED REACTORS 
GCFR REACTOR 
GCFR TYPE REACTORS 
GCR TYPE REACTORS 
HTGR TYPE REACTORS 
Development of gas-cooled reactors up to present and their 
possible application in the future. Pt. 1. From the beginnings 
of reactor engineering to the present state of the art, 2:9755 
GAS COOLED REACTORS/COATED FUEL PARTICLES 
Nuclear fuel particles (Patent), 2:9194 
GAS DISCHARGE TUBES/EFFICIENCY 
Long life krypton arc lamp for pumping Nd: YAG lasers. Final 
report 15 Apr 1971-15 Jul 1972, 2:10718 (AD-913838) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
HELIUM-NEON LASERS 
GAS LASERS/BIBLIOGRAPHIES 
Bibliography of Soviet laser developments, number 20. April- 
June 1975, 2:10738 (AD-A-018639) 
GAS LASERS/DESIGN 
Compact, high energy gas laser (Patent), 2:10818 
Electron beam gas discharge laser pressure control (Patent), 
2:10823 
a by optically depumping lower states (Patent), 
710810 
Rare earth gas laser (Patent), 2:10808 
a lasers and applications. Final report, 2:10791 (PB- 
248521) 
GAS LASERS/ELECTRON BEAMS 
Filament support structure for large electron guns (Patent), 
: 4 


GAS LASERS/MODE LOCKING 
Infrared saturable absorber devices. Final report 16 Jun 1973-31 
Aug 1975, 2:10740 (AD-A-018648 ) 
GAS LASERS/NUCLEAR PUMPING 
Advanced coupling of nuclear reactor-gas laser systems. 
Technical rt, August 31, 1975-August 30, 1976, 
2:10775 (€05-2007-83) " ™ 
Pumping mechanism for the neon-nitrogen nuclear excited laser, 
2:10777 (COO-2007-83) 
Recent nuclear pumped _ results, 2:10776 (COO-2007-83) 
GAS LASERS/OPERATION 
Research in laser bgp ay Semiannual report, | Aug 1975-31 
Jan 1976, 2:10753 (AD-A-021209) 
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GAS LASERS/PHOTOIONIZATION 
Investigation of ultraviolet photoionization sustained discharge 
for lasers. Semiannual technical report No. 6, | Jul-31 


Dec 1975, 2:10758 (AD-A-022564) 
GAS LASERS/PLASMA INSTABILITY 
Thermal instability of the nonequilibrium state of a molecular 
gas, 2:10796 
GAS LASERS/RESEARCH PROGRAMS 
Advanced coupling of nuclear reactor-gas laser systems. 
Technical —— report, August 31, 1975-August 30, 1976, 


2:10775 ( -2007-83 ) 

Excimer lasers. Semiannual technical report no. 2, 1 Apr-30 Sep 
1975, 2:10739 (AD-A-018641) 

Low-pressure approach to the formation and study of exciplex 
systems. ss report, 2:10778 (COO-2810-4) 

Research on high-energy storage for laser amplifiers. Final 
report, 16 January 1974-15 January 1975, 2:11516 (UCRL- 
13628) 

GAS LASERS/WINDOWS 
Single nozzle free-vortex aerodynamic window (Patent), 2:10816 
GAS TUNGSTEN-ARC WELDING/ELECTRIC ARCS 
Welding arc gap ionization device (Patent), 2:9334 
GAS TURBINES/COMBUSTION CHAMBERS 
Impinging air jet combustion apparatus (Patent), 2:10283 
GAS TURBINES/C 

Compressor designed for the Energy Research and Development 

Agency Automotive Gas Turbine Program, 2:10281 (N-75- 


24116) 
GAS TURBINES/CONTROL EQUIPMENT 

Gas turbine control (Patent), 2:10285 

GAS TURBINES/CONTROL SYSTEMS 

Control apparatus for modulating the inlet guide vanes of a gas 
turbine employed in a combined cycle electric power 
generating plant as a function of load or inlet blade path 
temperature (Patent), 2:9620 

GAS TURBINES/FUEL ECONOMY 

Preliminary study of advanced turboprops for low energy 

consumption, 2:10282 (N-75-24739) 
GAS TURBINES/FUEL SYSTEMS 
Electronic fuel control fer a gas turbine engine (Patent), 
2:10314 
GAS TURBINES/HEAT EXCHANGERS 
Regenerative heat exchanger (Patent), 2:10286 
GAS TURBINES/MAINTENANCE 

Marine gas turbine applications manual. Volume II. Ship-heavy- 
duty gas turbine p Ision systems in oar Final report 
on Task 8 (wahetes Te 10235 (COM-75-11115) 

GAS TURBINES/MATERIA( 

Beryllium/titanium Saeed we system. Final report 10 Sep 1973-5 
Jun 1975, 2:10389 (AD-A-019657) 

Optimization and design criteria for beryllium/titanium 
composites. Final report 1 Nov 1973-30 Sep 1975, 2:10352 
(AD-A-019960) 

GAS TURBINES/OPERATION 

Marine gas turbine applications manual. Volume II. Ship-heavy- 
duty gas turbine propulsion systems integration. Final report 
on Task 8 (volume B), 2:10235 (COM-75-11115) 

GAS TURBINES/SPECIFICATIONS 
Air Storage System Energy Transfer (ASSET): Huntorf 
experience, 2:10071 (ERDA-76-124) 
GAS TURBINES/TURBINE BLADES 
Corrosion and erosion of gas turbine blades, 2:10474 
GASEOUS DIFFUSION PLANTS 
See also PORTSMOUTH GASEOUS DIFFUSION PLANT 
GASEOUS DIFFUSION PLANTS/DESIGN 

Portsmouth Gaseous Diffusion Plant expansion, Piketon, Ohio. 
Volume 2. Draft environmental statement, 2:11207 (ERDA- 
1549( Vol.2)(Draft)) 

GASEOUS DIFFUSION PLANTS/ENVIRONMENTAL EFFECTS 

Portsmouth Gaseous Diffusion Plant expansion, Piketon, Ohio. 
Volume 1. Draft environmental statement, 2:11206 (ERDA- 
1549( Vol.1)(Draft)) 

GASEOUS DIFFUSION PLANTS/OFF-GAS SYSTEMS 

Airborne effluent control at fuel enrichment, conversion, and 
fabrication ts, 2:9315 

GASEOUS DI ION PLANTS/PLANNING 
US uranium mess, 2:10153 
GASEOUS DIFFUSION PROCESS 
ee eee ne Gaaae 
porous membranes for separation, 2: ro 
GASEOUS DIFFUSION PROCESS /DIFFUSION 
Multipassage diffuser (Patent), 2:9184 
GASEOUS DIFFUSION PROCESS TION 

Method of independently operating a group of stages within a 

diffusion cascade (Patent), 2:9329 
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GASEOUS ten tar or PROCESS/PERFORMANCE 
— thod of separating gaseous mixtures (Patent), 


GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
OFF-GAS SYSTEMS 
GASEOUS Pte ening cee ier 
lutant gases by soils. Progress report, December 
‘. 1975 November 30, 1976, 2:11165 (COO-2530-7) 
GASEOUS piping 
uence cover ition rate of 
materials, 2:11106 (UCCNDICSB.ISh a 
GASEOUS WASTES/DESULFURIZA’ 
Cyclic studies of jum oxide as a sulfur acceptor at 
elevated pressure, 2:8989 
Sulfur emission controls for a coal gasification it (Proposed 
tions ), 2:8925 (EPA-600/2-76-149) me 
GAS S WASTES, SPECTRA 
teatapsnons of an infrared analyzer following the bifrequency 
principle for automatic and continuous measurement of 
emissions, 2:11074 (BMFT-FB-T-76-22) 
GASEOUS WASTES/MATERIALS RECOVERY 
Sulfur dioxide removal from waste : a status report for 
United States, recovery processes, 2: 1111 
GASEOUS WASTES/STA\ DISPOSAL 
Plume rise predictions (Plume rise predictions), 2:11049 
(ATDL-76/14) 
GASEOUS WASTES/WASTE PROCESSING 
Converting stainless steel furnace flue dusts and wastes to a 
clable alloy. Report of investigations, 2:10255 (PB- 
243628/SST) 


See also AIR 
COAL GAS 
COMPRESSED GASES 
COSMIC GASES 
NATURAL GAS 
GASES/CLEANING 
Cc ilities of commerically available gas-cleaning devices for 
+ ee emissions control: a research program, 
GASES/DESORPTION 
Electron stimulated desorption: a critical review, 2:10432 (COO- 


2425-5) 
+ tt a — review, 2:10557 (COO-2425-4) 
ns Sena ~ tent; 35 claims; 2 drawiggs), 2:8912 
GASES/FILTRATION vt 
Particulate removal from gas streams at high temperature/high 
pressure. Final report, #85 8983 (PB-245888) 
GASOLINE/ADDITIVES 


com 
G LINE/A 
Conversion of coal to high octane gasoline (Patent; 4 claims; 2 
drawings), 2:8954 
H — fuel from the gasoline boiling range, 2:9086 
(N-75-24957) 
GASOLINE/CONSUMPTION RATES 
Fuel taxes and the environment: a primer, 2:10122 
Where do we go from here: problems in reducing oil 
consumption, 2:10179 
GASOLINE/MARKET 
Petroleum market shares. Progress 
gasoline, 2:9093 (PB-243921/4ST) 
aoa 


for use as fuel additives (Patent), 2:10340 
RATINGS 


rt on the retailing of 


missions ine 
loading terminals. Final sapeet, Jun 1973-Sep 1974, 2:11094 
(PB-243363/9ST) 
Development of an emission test procedure for a gasoline vapor 
control , 2:11153 
GASOLIN ODUCTION 
Conversion of coal to high octane gasoline (Patent; 4 claims; 2 
drawings), 2:8954 
Report on the Federal Energy Administration a 
and im) Ts dguiiee 2:9085 (PB-243922/2ST) 
GASOLINE/TAXES 
Fuel taxes and the environment: a primer, 2:10122 
GASTEROPODS is 
See MOLLUSCS 
RIZATION 


GCFR REA’ 
Analysis of +o measurements in the initial 
St cnade reactor critical experiments, 2:9999 
(GA-A-14090) 
GCFR REACTOR/REACTOR ACCIDENTS 
Accident termination by element dropout in the GCFR, 2:10000 
(GA-A-14118) 
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GCFR REACTOR/REACTOR KINETICS 
grit np -related physics measurements in the initial 
breeder reactor critical experiments, 2:9999 
(GA-A-14090) oi 
GCFR TYPE REACTORS/FUEL PELLETS 
ition of Cr, Nb, V, and Ti coatings on UO,-25w/oPuO, 
fuel pellets by sputtering, 2:9790 (HEDL-SA-863) 
GCFR TYPE REACTORS RCH PROGRAMS 
Fast Breeder Project. Third quarterly report, 1975, 2:9807 
(EURFNR- 1302) 
GCR TYPE REACTORS/REACTOR CORES 
Assessment of the progress of steel oxidation in cooled 
nuclear reactors by a remote measurement technique, 2:10475 
GENERAL RELATIVITY THEORY/BIBLIOGRAPHIES 
Relativity theory (a bibli y with abstracts). Report for 
1970-1976, 2:11831 (NTIS/PS-76/0135) 
GENERATOR-COORDINATE METHOD 
Application of the generator coordinate method to light nuclei 
in the model space of the 1d-2s shell, 2:11643 (CONF- 
7509135-P2) 
GENERATOR-COORDINATE METHOD/VARIATIONAL 


METHODS 
Regularization of the scattering trial function and the calculation 
of —— amplitudes, 2:11752 (CONF- 
135-P2) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENERATORS (VAPOR) 
See VAPOR GENERATORS 
GENETICS 
Improved mutagen-testing systems in mice. Progress report, | 
June 1975-31 May 1976 (X radiation), 2:11347 (COO-3267- 
11 


) 
GENETICS/DATA ANALYSIS 

Priorities for development and application of automated 

netics, 2:11261 (UCRL-78588) 
GEOMAGNETIC FIELD/PULSATIONS 

Investigation of the stimulation of ulf waves, 2:11472 (AD-A- 
018245) 

GEOMAGNETIC FIELD/TABLES 

Solar-geophysical data number 376. Part I (prompt reports). 
Data for November 1975-October 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:11443 (PB-247137-376-1/SL) 

GEOMAGNETIC STORMS 
See MAGNETIC STORMS 
GEOTHERMAL ENERGY/ECONOMIC DEVELOPMENT 
Views and comments by advisors, 2:9591 (NP-21191/2) 
GEOTHERMAL ENERGY/ENVIRONMENTAL EFFECTS 

A western regional energy development study: primary 
environmental impacts. Volume I. Final report, 2:11097 (PB- 
246264) 

A western regional energy development study: primary 
environmental impacts. Volume II. Final report, 2:11098 (PB- 
246265) 

A western regional energy development study: primary 
environmental impacts. executive summary. Final report, 
2:11186 (PB-246567) 

Views and comments by advisors, 2:9591 (NP-21191/2) 

GEOTHERMAL ENERGY/GOVERNMENT POLICIES 
State policy considerations for geothermal development in 
Hawaii, 2:9580 (PB-243467/8ST) 
GEOTHERMAL ENERGY/REVIEW: 
Geothermal energy development, 2:9562 (EPA-600/9-76-01 1) 
GEOTHERMAL ENERGY CONVERSION 

Materials and corrosion factors (Experimental Geothermal 
Research Facilities study), 2:9601 (NP-21191/2) 

Physical factors determining the fraction of stored mde 
recoverable from hydrothermal convection systems and 
conduction-dominated areas, 2:9565 (USGS-OFR.75. 525) 

GEOTHERMAL ENERGY CONVERSION/BINARY-FLUID 

SYSTEMS 

Preliminary reliability/maintainability analyses (Experimental 
Geothermal Research Facilities study), 2:9596 (NP-21191/2) 

Thermodynamic analyses (Experimental Geothermal Research 
Facilities study), 2:9595 (NP-21191/2) 

User manual for GEOCOST: a computer model for geothermal 
cost analysis. Volume 2. Binary cycle version, 2:9581 (BNWL- 
1942-V2) 

GEOTHERMAL ENERGY CONVERSION/ENVIRONMENTAL 

EFFECTS 


Environmental impact analysis guidelines (Experimental 
Geothermal Research Facilities study), 2:9 a8 MNP-21 191/2) 





GEOTHERMAL ENERGY CONVERSION/FLASHED STEAM 


GEOTHERMAL ENERGY CONVERSION/FLASHED STEAM 
SYSTEMS 


Design concepts for flash steam systems for use with medium 
temperature geothermal water, 2:9594 aod ci: cen dl 

Preliminary reliability/maintainability anal s (Ex 
Geothermal Research Facilities study), 2:9596 ( 

Thermodynamic analyses (Experimental Geothermal 
Facilities study), 2:9595 (NP-21191/2) 

GEOTHERMAL ENERGY CONVERSION/HYBRID SYSTEMS 

Preliminary reliability/maintainability anal: = ( ec coTry 
Geothermal Research Facilities study), 2:9596 (NP-21191/2) 

Thermodynamic analyses (Experimental Geothermal Research 
Facilities study), 2:9595 (NP-21191/2) 

GEOTHERMAL ENERGY CONVERSION/TEST FACILITIES 

East Mesa geothermal field reservoir characteristics, 2:9564 
(NP-21191/2) 

Experimental geothermal research facilities study (phase 0). 
Ps ons 2, 2:9589 (NP-21191/2) 

rimental Pe research facilities study (phase 0). 
Velune 1, 2:9592 (NP-21192/1) 

Site selection process and the East Mesa geothermal field 
(Experimental Geothermal Research Facilities study), 2:9590 
(NP-21191/2) 

Views and comments by advisors (Experimental Geothermal 
Research Facilities study), 2:9591 (NP-21191/2) 

GEOTHERMAL FIELDS 
See also SALTON SEA GEOTHERMAL FIELD 
GEOTHERMAL FIELDS/SEISMIC NOISE 
Search for geothermal seismic noise in the East Mesa area, 
Imperial Valley, California, 2:9570 (USGS-OFR-74-96) 

GEOTHERMAL FIELDS/SEISMIC SURVEYS 
Search for geothermal seismic noise in the East Mesa area, 

Imperial Mg A California, 2:9570 (USGS-OFR-74-96) 

RMAL 

See also FUMAROLIC FLUIDS 
Geothermal professional rs, 2:9602 (TR-14) 
GEOTHERMAL FLUIDS/ MICAL ANALYSIS 

Collection of geothermal fluid samples for chemical analysis, 
2:9575 (TR-14) 

Union Oil Company of California’s rag sampling 
techniques, 2: 0585 (EPA-600/9-76-01 1) 

GEOTHERMAL FLUIDS/CHEMICAL COMPOSITION 

Geothermal effluents, their toxicity and prioritization, 2:9583 
(EPA-600/9-76-01 1) 

GEOTHERMAL FLUIDS/CORROSIVE EFFECTS 

Comments on well corrosion and scaling in the Salton Sea 
geothermal field, 2:9603 (TR-14) 

Geothermal materials studies. Quarterly report, January-March 
1976, 2:9604 (UCID-17261-76-1) 

GEOTHERMAL FLUIDS/ENVIRONMENTAL EFFECTS 
Approaches to interpreting environmental data, 2:9587 (EPA- 
600/9-76-011) 
Geothermal effluents, their toxicity and prioritization, 2:9583 
(EPA-600/9-76-011) 
GEOTHERMAL FLUIDS/SAMPLING 

— roaches to interpreting environmental data, 2:9587 (EPA- 
/9-76-011) 
Drill stem testing and sampling of geo-pressured brines, 2:9577 

Lee ya cha ) 

Geothermal gas ing methods, 2:9576 (USGS-OFR-74-361) 
Proceedings of the fi rst work on sampling rmal 

effluents, October 20-21, 1975, Las Vegas, Nevada, 2:9582 

(EPA-600/9-76-011) 

——. and preservation techniques for waters in geysers and 
roe ha 2:9574 (EPA-600/9-76-011) 
Union ‘om By! California's Tr hoe sampling 


techni ves, 2.9585 (EPA-600/9-76-01 1) 
GEOTHERMAL HEATING 


Physical factors determining the fraction of stored energy 
recoverable from hydrothermal convection systems and 
conduction-dominated areas, 2:9565 (USGS-OFR-75-525) 

EOTHERMAL POWER PLANTS/BINARY-FLUID SYSTEMS 

User manual for GEOCOST: a computer model for rmal 
a Volume 2. Binary cycle version, 2:9581 (BNWL- 
1942-V2) 

GEOTHERMAL POWER PLANTS/COST 

10 MW geothermal power plant proof of concept facili’ 

oo a system; sae minary design wath. 2:9593 (NP- 
21191/2) 
GEOTHERMAL POWER PLANTS/COST BENEFIT ANALYSIS 

User manual for GEOCOST: a computer model for mal 


P-21. 91/2) 
Research 
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cost analysis. Volume 2. Binary cycle version, 2: "9881 (BNWL- 


1942-V2) 
GEOTHERMAL POWER PLANTS/DESIGN 
10 MW geothermal power on proof of concept 
foo _ system; preliminary design oom, 
) 


2: 29593 (NP- 
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oa POWER PLANTS/FAILURE MODE 
A 
Preliminary reliability/maintainability analyses op erred 
Geo' 


thermal Research Facilities st -21191/2) 
pg POWER PLANTS/FL 
Design concepts for flash steam systems for use with medium 

temperature geothermal water, 2:9594 (ANCR-1210) 
GEOTHERMAL POWER PLANTS/PLANNING 

— rimental geothermal research facilities study (phase 0). 

olume 2, 2:9589 (NP-21191/2) 

Ex; rimental thermal research facilities study (phase 0). 

olume 1, 2:9592 (NP-21192/1) 
GEOTHERMAL POWER PLANTS/RADIOACTIVE 

EFFLUENTS 

Field sampling of radioactive geothermal effluents, 2:9584 
(EPA-600/9-76-011) 

GEOTHERMAL POWER PLANTS/SITE re |. 

Site selection process and the East Mesa geothermal fie 
(Experimental Geothermal Research Facilities sady), 2 2:9590 
(NP-21191/2) 

GEOTHERMAL POWER PLANTS/TECHNOLOGY 

ASSESSMENT 

Total impacts of alternative energy systems, 2:10199 (N-74- 
72717) 

GEOTHERMAL RESOURCES 

Geothermal resources of the western United States, 2:9563 (NP- 

21191/2) 
GEOTHERMAL RESOURCES/REVIEWS 
Geothermal energy development, 2:9562 (EPA-600/9-76-011) 
EOTHERMAL SYSTEMS 


See also HOT-DRY-ROCK SYSTEMS 
HOT-WATER SYSTEMS 
HYDROTHERMAL SYSTEMS 
MAGMA SYSTEMS 
GEOTHERMAL SYSTEMS/SIMULATION 
Analysis of finite-difference and finite-element techniques for 
geothermal reservoir simulation, 2:9566 
GEOTHERMAL WELLS 
Geothermal professional rs, 2:9602 (TR-14) 
GEOTHERMAL WELLS OSION 
Comments on well corrosion and scaling in the Salton Sea 
rmal field, 2:9603 (TR-14) 
GE ERMAL WELLS/FLOW RATE 
East Mesa geothermal field reservoir characteristics, 2:9564 
(NP-21191/2) 
GEOTHERMAL WELLS/MATERIALS TESTING 
Concrete-polymer materials for geothermal applications. 7 
report No. 6, July-September 1975, 2:9598 (BN 
20571) 


Concrete-polymer materials for geothermal applications. 
Progress No. 9, April-June 1976, 2:9600 (BNL-21665) 
GEOTHERMAL WELLS/SALINITY 
Salinity of the East Mesa Field as determined from dual 
induction resistivity and SP , 2:9578 (EPA-600/9-76-011) 


GEOTHERMAL WELLS 
Atmospheric ———- ing while drilling geothermal steam 
wells, 2:9586 (EPA-600/9-76-011) 
Collection of geothermal fluid samples for chemical analysis, 
2:9575 (TR-14) 
Drill stem testing and sampling of geo-pressured brines, 2:9577 
(EPA-600/9-76-01 1) 
GEOTHERMAL WELLS/SCALING 
Comments on well corrosion and scaling in the Salton Sea 
geothermal field, 2:9603 (TR-14) 
GEOTHERMAL WELLS/TESTING 
Drill stem testing and sampling of geo-pressured brines, 2:9577 
(EPA-600/9-76-011) 
GEOTHERMAL WELLS/WELL CASINGS 
Kanada No o Aprile 976.2 BNL-2 665 
. 9, il-June 1 L ae ( 1 ) 
Geothermal well casing seal (Patent), 2:9597 
Sea DRILLING 


tmospheric disc ing while drilling geothermal steam 
wells, 2:9586 (EPA-600/9-76-011) 
EEOTHERMAL W 


LOGG! 
Salinity of the East Mesa Field as determined from dual 
induction resistivity and SP logs, 2:9578 (EPA-600/9-76-011) 
L REPUBLIC/ATOMIC ENERGY LAWS 
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Auxiliary stipulations 
a in e 
GER FEDERA 
German-French cooperation in the field of advanced reactor 
systems, 2:9681 
GERMAN FEDERAL ne lee + ty ge CONSERVATION 
Economic and technical possibilities the specific 
raw energy demand, 2:10172 (ERDAt-166) 
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GERMAN FEDERAL REPUBLIC/ENERGY CONSUMPTION 

— supply of the future, efficient or rationed, 2:10113 
(ERDA-tr-165) 

GERMAN FEDERAL REPUBLIC/ENERGY DEMAND 

Selected papers from Brennstoff-Waerme-Kraft on practical 
energy matters. FFE reports No. 2, June 1973, 2:10170 
(ERDA-tr-165) 

Selected papers from Brennstoff-Waerme-Kraft on practical 
energy matters. FFE reports No. 3, September 1975, 2:10171 
(ERDA-tr-166) 

GERMAN FEDERAL REPUBLIC/ENERGY SOURCES 

New energy systems - a real alternative, 2:10169 

GERMAN FEDERAL REPUBLIC/ENERGY SUPPLIES 

Economic and technical possibilities for reducing the specific 
raw ener i 2:10172 (ERDA-tr- 166) 

GERMAN FEDERAL REPUBLIC/ENRICHED URANIUM 

Provision of the Federal Republic of Germany with enriched 
uranium, 2:10152 

GERMAN FEDERAL REPUBLIC/NUCLEAR ENERGY 

Nuclear energy and its future contribution to the energy supply, 


2:9842 
GERMAN FEDERAL REPUBLIC/NUCLEAR INDUSTRY 
Technical and economic state as well as the prospects of nuclear 
power within the power industry of the FRG. The fuel element 
industry, 2:9914 (DEU-73-6(Ed.1975)) 
GERMAN FEDERAL REPUBLIC/NUCLEAR POWER PLANTS 
Baden-Wuerttemberg needs nuclear power plants. 46 theses of 
chambers of industry and commerce and of chambers of 
handicraft in Baden-Wuerttemberg, 2:9675 
New nuclear power stations in the Federal Republic of 
Germany. Pt. 1. Report on building projects and projects in 
Europe 1976, 2:9684 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
DISPOSAL 
Conditions under civil law and supervisory functions of the 
authorities with regard to the construction and operation of an 
underground final storage site for radioactive wastes, 2:9299 
Legal ensurance of underground ultimate storage of radioactive 
wastes without risk, 2:9300 
Present legal situation; the admissibility under civil law of using 
the terrestrial body for the ultimate storage of radioactive 
wastes, 2:9298 
Standardizing measures which are needed, 2:9301 
Treatment and disposal of radioactive waste - the Government 
point of view, 2:9288 
Ultimate storage of radioactive waste. Status, targets and 
alternatives, 2:9311 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
MANAGEMENT 
Radioactive waste ement, 2:9252 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
PROCESSING 
Treatment and disposal of radioactive waste - the Government 
point of view, 2:9288 
Treatment of radioactive waste in the Federal Republic of 
Germany, 2:9289 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTE 
STORAGE 


Ultimate storage of radioactive waste. Status, targets and 
alternatives, 2:9311 
GERMAN FEDERAL REPUBLIC/RADIOACTIVE WASTES 
System study ‘radioactive wastes in the FRG’. Work programme. 
Period: 1.1.1974 - 30.6.1976, 2:9248 
GERMAN FEDERAL REPUBLIC/REACTOR LICENSING 
Guidelines on the atomic licensing procedures for nuclear power 
0 


plants to check required information, 2:983 
GERMAN FEDERAL REPUBLIC/REACTOR OPERATION 
Operational experience with nuclear power installations in the 
Federal Republic of Germany. Annual Report for 1975 of the 
ABE-Committee of Working Party I ‘Engineering and 
Industry’ of the German Atom Forum, 2:9710 
GERMAN FEDERAL REPUBLIC/TECHNOLOGY TRANSFER 
Summary minutes of and commentary on the second meeting on 
an industrial international data base, Rome, February 25-26, 
1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 
GERMAN FEDERAL REPUBLIC/WASTE PROCESSING 
PLANTS 
Status of waste incineration plants with heat recovery in the 
German Federal Republic, 2:9394 
GERMAN FR ORGANIZATIONS/POWER GENERATION 
RWE in the energy centre of Northrhine Westphalia, 2:9680 
GERMANIUM/CRYSTAL GROWTH 
Skylab m518 a furnace convection analysis. Final 
report, 2:10363 (N-76-11882) 
GERMANIUM/ELECTRONIC STRUCTURE 
Interpreting EXAFS in real space: Ge, 2:10456 


GLYCOLIPIDS/BIOLOGICAL EFFECTS 


GERMANIUM/STRUCTURAL MODELS 
tical — of vibrational excitations and structure, 2:10380 
GERMANIUM 72 TARGET/OXYGEN 16 REACTIONS 
Evidence for two-step processes induced by 56 MeV "*O beam 
on ”  %Ga-targets, 2:11716 (CONF-7509135-P2) 
GERMANIUM 74 TARGET/OXYGEN 16 REACTIONS 
Evidence for two-step processes induced by 56 MeV '*O beam 
on 7” % Ga-targets, 2:11716 (CONF-7509135-P2) 
GERMANIUM 76 TARGET/OXYGEN 16 REACTIONS 
Evidence for two-step processes induced by 56 MeV '*O beam 
on 7 ™ Ga-targets, 2:11716 (CONF-7509135-P2) 
GERMANIUM ALLOYS/SUPERCONDUCTIVITY 
High-field superconductors, 2:10452 
Observation of new peak effects in quenching curves of type II 
superconductors above 10 T, 2:10454 
Synthesis and metallurgical properties of intermetallic 
compounds. Final report (Nb alloys), 2:10480 (AD-A- 


019558) 
GERMANIUM COMPOUNDS/BINDING ENERGY 
Prediction of core electron binding energies with a four- 
meter equation, 2:10620 
GE NY ( ERAL REPUBLIC) 
See GERMAN FEDERAL REPUBLIC 
GEYSERS GEOTHERMAL FIELD/RADIOACTIVE 
EFFLUENTS 
Field sampling of radioactive geothermal effluents, 2:9584 
(EPA-600/9-76-011) 
GIANT RESONANCE/QUADRUPOLE MOMENTS 
Theory of giant resonance with simple models, 2:11759 (CONF- 
7509135-P2) 
GILLS/REFLEXES 
Common presynaptic locus for the synaptic changes underlying 
short-term habituation and sensitization of the gill-withdrawal 
reflex in Aplysia, 2:11293 
GKN REACTOR (DODEWAARD) 
See DODEWAARD REACTOR 
GLASS/BONDING 
Molybdenum sealing glass-ceramic composition (Patent), 
2:10502 
GLASS/CHEMICAL BONDS 
Vibrational spectra of four-coordinated random networks with 
riodic boundary conditions, 2:10510 
GLASS/ELECTRON SPIN RESONANCE 
Redox conditions of formation of Libyan Desert Glass, 2:10518 
(CONF-760929-2) 
GLASS/FLUORESCENCE 
Observation of anomalous fluorescence linewidth behavior in 
amorphous materials using fluorescence line narrowing (Eu- 
d lass), 2:10524 
GLASS/MATERIALS RECOVERY 
Processing residues for profit (Incinerator residues, residues 
from non-slagging pyrolysis systems, and heavy fraction from 
air classification of shredded municipal wastes), 2:10863 
GLASS/MICROSPHERES 
Method and apparatus for the manufacture of glass microspheres 
to contain a pacer fuel (Patent), 2:10499 
Method for preparing a sintered glass powder for manufacturing 
microspheres (thermonuclear fuel fabrication; patent), 
2:10498 
GLASS/NEUTRON DIFFRACTION 
Inelastic neutron scattering from the lattice excitations in 
vitreous materials. Final report, 15 Sep 1972-14 Sep 1975, 
2:10503 (AD-A-020459) 
GLASS/PERMEABILITY 
Tritium diffusion in nonmetallic solids of interest for fusion 
reactors. Annual progress a. August 1, 1975-August |, 
1976, 2:10520 (ORO-4721-2) 
GLASS/REDOX POTENTIAL 
Redox conditions of formation of Libyan Desert Glass, 2:10518 
(CONF-760929-2) 
GLASS/SORPTIVE PROPERTIES 
Electron stimulated desorption: a critical review, 2:10432 (COO- 


2425-5) 
GLASS/SPIN-LATTICE RELAXATION 
Nuclear spin-lattice relaxation in some insulating glasses (B,Os, 
Na,B,O, and (Na,O)/sub 0.3/ (SiO,)/sub 0.7/), 2:10508 
GLIOBLASTOMAS 
See NEOPLASMS 
GLUTAMIC ACID/BIOLOGICAL EFFECTS 
Substance P and excitatory transmitter of primary sensory 
neurons, 2:11220 
GLYCIDES 
See SACCHARIDES 
GLYCINE/BIOLOGICAL EFFECTS 
Central nervous system snyapses in cell culture (Mice), 2:11263 
GLYCOCOLL 
See GLYCINE 





GLYCOLIPIDS/BIOLOGICAL EFFECTS 


GLYCOLIPIDS/BIOLOGICAL EFFECTS 
Studies on virus-induced cell fusion. Progress report, August 1, 
1975-April 30, 1976 (Herpes simplex), 2:11259 (COO-3419- 


17) 
GOLD/BONDING 

Resistance increases in gold aluminum interconnects with time 

and temperature, 2:10438 (SAND-76-0381 ) 
GOLD/CATALYTIC EFFECTS 

Effect of gold on hydrogenolysis, isomerization, and 
dehydrocyclization reactions on polycrystalline platinum and 
iridium foils, 2:10632 

Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts), 2:9347 

GOLD/ELECTRIC CONDUCTIVITY 

Resistance increases in gold aluminum interconnects with time 

and temperature, 2:10438 (SAND-76-0381 ) 
GOLD/ELECTRODEPOSITION 

Adhesion testing of deposit-substrate combinations, 2:10366 

(SAND-76-8507) 
GOLD/ELECTRON-ATOM COLLISIONS 

Electron impact ionization cross sections of gold, chromium and 
iron. Final technical report, 16 Apr 1971-31 Dec 1973, 
2:11527 (AD-A-024208 ) 

GOLD/PHOTOELECTRIC EFFECT 

Forward and backward photoemission yields from metals at 
various x-ray angles of incidence. Interim report, 2:10422 
(AD-A-019135) 

GOLD 197/ENERGY-LEVEL TRANSITIONS 

Investigation of the natural line shape of the giant dipole 

resonance, 2:11513 (AD-A-021831) 
GOLD 197/INTERNAL CONVERSION 

K-X-rays after a-particle induced reactions on Au and **Pb, 
2:11739 (CONF-7509135-P2) 

GOLD 197 TARGET/ALPHA REACTIONS 

K-X-rays after a-particle induced reactions on '*7Au and ?*Pb, 
2:11739 (CONF-7509135-P2) 

GOLD ALLOYS/ELECTROCHEMISTRY 

Oxygen reduction on several gold alloys in 1-molar potassium 
hydroxider, 2:10639 (NASA-TM-X-3220) 

GOLDFISH/NERVOUS SYSTEM 

Topographic polarity of the optic tectum studied by 
reimplantation of the tectal tissue in adult goldfish (Carassius 
auratus, brain), 2:11309 

GOLDFISH/VISION 

Topographic polarity of the optic tectum studied by 
reimplantation of the tectal tissue in adult goldfish (Carassius 
auratus, brain), 2:11309 

GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/CHEMICAL REACTIONS 

Application of thermal analytical methods in the 
characterization of carbonaceous materials (Reactivity toward 
O, and CO,), 2:8971 

GRAPHITE/CORROSION RESISTANCE 

Evaluation of refractories for mineral wool furnaces. Report of 

investigations 1975, 2:10526 (PB-250642) 
GRAPHITE/MECHANICAL PROPERTIES 
Relationships of structure to properties in graphite fibers. III. 
Technical report, 2:10555 (AD-A-024716) 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
Radiation defects in graphite, 2:9906 
GRASS/ACTIVATION ANALYSIS 

Determination of ''I in grass. Final report, 2:10583 (AD-A- 

021230) 
GRASS/CONTAMINATION 

Investigations on deposits of elementary and organically bound 
iodine on grass. Result report: July 1971-December 1972 
(Part I) (""1), 2:11146 (BNWL-tr-204) 

Investigations on iodine and aerosol deposits on vegetation and 
other contact surfaces. Result report: July 1973-June 1974 
(Part 2), 2:11147 (BNWL-tr-205 ) 

GRASS/RADIATION MONITORING 

Investigations on iodine and aerosol deposits on vegetation and 
other contact surfaces. Result report: July 1973-June 1974 
(Part 2), 2:11147 (BNWL-tr-205 ) 

GRAVITATION/FIELD EQUATIONS 

Relativistic astrophysics. Final report, 1974-1975, 2:11830 (N- 
75-26949/8ST) 

GRAVITATIONAL COLLAPSE/PHASE TRANSFORMATIONS 

Supercritical fields and bald black holes, 2:11463 

GRAVITATIONAL RADIATION 

Relativistic astrophysics. Final report, 1974-1975, 2:11830 (N- 

75-26949/8ST) 
GREAT BRITAIN 
See UNITED KINGDOM 
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GREECE/TECHNOLOGY TRANSFER 
Summary minutes of and commentary on the second meeting on 
an industrial international data base, Rome, February 25-26, 
1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 
GREEN RIVER FORMATION/MINERALOGY 
Mineralogy of oil shale in the upper part of the Parachute Creek 
member of the Green River formation in the eastern Uinta 
Basin, Utah (X-ray diffraction studies), 2:9127 (USGS-OFR- 
76-381) 
GREENHOUSES/ENERGY CONSUMPTION 
Accounting of energy inputs for agricultural production in New 
York, 2:10196 
GRENOBLE REACTOR/REACTOR OPERATION 
Neutron scattering and materials research at the Institut Max 
von Laue-Paul Langevin, 2:9980 
GRINDING MACHINES/DESIGN 
Turning, boring, and milling of large-size workpieces, 2:10370 
GRINDING MACHINES/OPERATION 
Turning, boring, and milling of large-size workpieces, 2:10370 
GROHNDE REACTOR/REACTOR LICENSING 
Notice concerning the Ist partial license for the erection of 
Grohnde nuclear power station, 2:9833 
GROUND WATER/CONTAMINATION 
First observations of tritium in ground water outside chimneys of 
underground nuclear explosions, Yucca Flat, Nevada Test 
Site, 2:11169 (UCRL-52073) 
GROUND WATER/MAPS 
Water table and related maps for Nevada Test Site and Central 
Nevada Test Area, 2:11178 (NVO-1253-9) 
GROUND WATER/RADIATION MONITORING 
First observations of tritium in ground water outside chimneys of 
underground nuclear explosions, Yucca Flat, Nevada Test 
Site, 2:11169 (UCRL-52073) 
GROUND WATER/WATER POLLUTION 
Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical progress report, June 1, 1976- 
August 31, 1976, 2:11166 (COO-2727-4) 
GROUND-WATER RESERVES 
See AQUIFERS 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GULF OF ALASKA/SEISMIC EVENTS 
Special Data Collection System (SDCS) event report, Gulf of 
Alaska, 25 May 1975, 2:11395 (AD-A-022544) 
GULF OF CALIFORNIA/SEISMIC EVENTS 
Special Data Collection System (SDCS) event report, Gulf of 
California, 14 June 1975. Technical report, 2:11404 (AD-A- 
022877) 
GULF OF MAINE/RADIONUCLIDE MIGRATION 
Distribution of some chemical elements between dissolved and 
particulate phases in the ocean. Research period: August I, 
1975-July 31, 1976 (Fallout ?°Po and ?"°Pb diffusion in 
oceans), 2:11190 (COO-3566-17) 
GUMS/BIOSYNTHESIS 
Microbial synthesis from aldehyde containing hydrocarbon 
derived products (Patent; by reaction of aldehyde with organic 
N before fermentation), 2:9087 


H1 REGIONS/CARBON 
lonization of carbon in dusty H I regions, 2:11455 
H1 REGIONS/MAPS 
A high-angular-resolution study of the neutral hydrogen in the 
Irrll galaxy M82. (8), 2:11451 (AD-A-024806) 
H2 REGIONS/CARBON 
Interpretation of the carbon recombination line, 2:11454 
H2 REGIONS/HELIUM IONS 
Infra-red observations at A > 40 um of compact H II regions, 
2:11459 
H2 REGIONS/HYDROGEN IONS 
ae observations at A > 40 um of compact H II regions, 
711459 
H2 REGIONS/INFRARED RADIATION 
Infrared observations of H II regions at A less than or equal to 
40pm, 2:11458 
Model calculations of dusty Stroemgren spheres, 2:11457 
H2 REGIONS/IONIZED GASES 
Compact H II regions, mainly radio observations, 2:1 1460 
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H2 REGIONS/MEETINGS 
H Il regions and related topics. Proceedings of a symposium held 
at Mittelberg, Kleinwalsertal, Austria, January 13-17, 1975, 


2:11452 
H2 REGIONS/PHOTOMETRY 
ee pr * ceaeamescad at A > 40 um of compact H II regions, 
7114 
H2 REGIONS/RADIOWAVE RADIATION 
Compact H II regions, mainly radio observations, 2:11460 
Model calculations of dusty Stroemgren spheres, 2:11457 
H2 REGIONS/STAR EVOLUTION 
Early stages of H Il regions, 2:11419 
HADRONIC ATOMS 
(Atoms with a hadron such as an antiproton or a sigma-minus 
rticle bound in atomic orbits.) 
HADRONIC ATOMS/ENERGY LEVELS 
Black sphere model for the line widths of kaonic and 
os atoms (WKB approximation), 2:11519 
HADRONS 
See also BARYONS 


MESONS 
HADRONS/LEPTONIC DECAY 
Neutrino interactions with e*~ and multiple K°’s (Branching 
ratio), 2:11558 (LBL-5319) 
HADRONS/PARTICLE PRODUCTION 
Characteristics of hadron mediated dimuon events in high 
energy v- reactions (Asymmetry), 2:11571 (COO-3071-174) 
HAFNIUM/CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts), 2:9347 
HAFNIUM/THERMODYNAMIC PROPERTIES 
Thermodynamics of chemical laser and high temperature 
species. Final report 1 Jul 1974-30 Jun 1975, 2:10420 (AD-A- 
017626) 
HAFNIUM 178/HIGH SPIN STATES 
Backbending: Coriolis antipairing or rotational alignment. Very 
high spin (up to 80h) states, 2:11734 (CONF-7509135-P1) 
HAFNIUM ALLOYS/MECHANICAL PROPERTIES 
Effects of carbon and hafnium concentrations in wrought 
powder-metallurgy superalloys based on nasa 2b-11 alloy, 
2:10402 (N-76-14246) 
HAFNIUM ALLOYS/NEUTRON ABSORBERS 
Neutron-absorbing alloy (Patent), 2:10455 
HAFNIUM ALLOYS/RESEARCH PROGRAMS 
Research with in-situ composites aligned with eutectoid and 
eutectic transformations. Final report | May 1973-1 May 
1975, 2:10528 (AD-A-021530) 
HAFNIUM BORIDES/ELECTRODEPOSITION 
Electrolytic preparation of titanium and zirconium diborides 
from their oxides and mineral concentrates. Report of 
investigations, 2:10497 (PB-245561 ) 
HAFNIUM OXIDES/DIFFUSION 
Interdiffusion in the Er,O,-HfO, system, 2:10507 (IS-T-727) 
HALL GENERATORS 
See MHD GENERATORS 
HALOGENATED ALIPHATIC 
HYDROCARBONS/ENVIRONMENTAL EFFECTS 
Halohydrocarbon toxicity and sudden sniffing deaths in relation 
to the bill H.R. 17557 of December, 1974 to amend the Clean 
Air Act and the Federal Task Force report of June, 1975 on 
IMOS (Inadvertent Modification of the Stratosphere), 2:11375 
HALOGENATED ALIPHATIC HYDROCARBONS/HEALTH 
HAZARDS 
Halohydrocarbon toxicity and sudden sniffing deaths in relation 
to the bill H.R. 17557 of December, 1974 to amend the Clean 
Air Act and the Federal Task Force report of June, 1975 on 
IMOS (Inadvertent Modification of the Stratosphere), 2:11375 
HAMBURG SYNCHROTRON 
See DESY 
HANFORD ATOMIC PRODUCTS OPERATION 
See HAPO 
HAPO 
(Hanford Atomic Products Operation.) 
HAPO/DECONTAMINATION 
Ecological aspects of decommissioning and decontamination of 
facilities on the Hanford Reservation, 2:11173 (BNWL-2033) 
HAPO/LAND USE 
Ecological aspects of decommissioning and decontamination of 
facilities on the Hanford Reservation, 2:11173 (BNWL-2033) 
HAPO/RADIOACTIVE WASTE MANAGEMENT 
Ecological aspects of decommissioning and decontamination of 
facilities on the Hanford Reservation, 2:11173 (BNWL-2033) 
HARVARD SYNCHROCYCLOTRON/USES 
Applications of proton radiation to cancer therapy. Quarterly 
report | Jan-31 Mar 1973, 2:11341 (PB-246095) 


HEAT RESISTING ALLOYS/FABRICATION 


HASTELLOY N/PERMEABILITY 
Oxides as barriers to tritium permeation in steam generators and 
tritium content in CTR coolants, 2:12095 (CONF-761 101-4) 
HASTELLOY X/ELASTICITY 
“ae properties test —_ for structural materials. 
arte rogress report for period ending July 31, 1976, 
2: 10404 ( RNL-5200). a. i 
HASTELLOYS 
See also HASTELLOY N 
HASTELLOY X 
HASTELLOYS/CORROSION 
Oxidation of superalloys in impure helium, 2:10471 (ORNL-tr- 
4223) 


HAWAII/GEOTHERMAL RESOURCES 

State policy considerations for geothermal development in 

Hawaii, 2:9580 (PB-243467/8ST) 
HAWAII/GOVERNMENT POLICIES 

State policy considerations for geothermal development in 

Hawaii, 2:9580 (PB-243467/8ST) 
HAYNES ALLOYS/CORROSION 

Sodium technology program friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR), 2:9797 (WARD-NA-3045-30) 

Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending January 31, 1976 
(LMFBR), 2:9798 (WARD-NA-3045-32) 

HAYNES ALLOYS/WEAR 

Sodium Technology Program: friction, wear, and self-welding. 
Quarterly progress report for period ending January 31, 1976 
(LMFBR), 2:9798 (WARD-NA-3045-32) 

HAZARDS/MATHEMATICAL MODELS 

Quantitative safety analysis. II, 2:11384 (DP-1420) 

H-COAL PROCESS 
Aviation turbine fuels from shale and coal oils (Evaluation of 
processes for production of refinery feedstocks), 2:9134 
HE-3 COUNTERS/PHYSICAL RADIATION EFFECTS 
Radiation damage to *He proportional counter tubes, 2:10966 
HEALTH PHYSICS 
See RADIATION PROTECTION 
HEART/GANGLIONS 

Synaptic organization and acetylcholine sensitivity of multiply 
innervated autonomic ganglion cells (Necturus maculosus), 
2:11290 

HEAT ENGINES/DESIGN 

Combustion engine with reduced emissions (Patent), 2:10301 
HEAT ENGINES/EXHAUST GASES 

Combustion engine with reduced emissions (Patent), 2:10301 
HEAT EXCHANGERS 

Current status and development of heat exchangers for boiling 
water reactor nuclear power plant, 2:9702 

HEAT EXCHANGERS/DESIGN 

Incinerator and heat exchanger structure therefor (Patent; for 
heat recovery from burning of fumes from industrial 
processes), 2:10248 

Regenerative heat exchanger (Patent), 2:10286 

Rotary ceramic heat exchanger mounting (Patent; for heat 
recovery from burning of fumes from industrial processes), 
2:10249 

HEAT EXCHANGERS/HEAT TRANSFER 

Heat transfer and pressure drop characteristics of dry tower 
extended surfaces. Part I. Heat transfer and pressure drop 
data, 2:9616 (BNWL-PFR-7-100) 

HEAT EXCHANGERS/LEAK DETECTORS 
Fast breeder reactor with liquid metal cooling (Patent), 2:9811 
HEAT EXCHANGERS/PRESSURE DROP 

Heat transfer and pressure drop characteristics of dry tower 
extended surfaces. Part I. Heat transfer and pressure drop 
data, 2:9616 (BNWL-PFR-7-100) 

HEAT PIPES/TESTING 

Investigation of gravitational effects on a variable conductance 
heat pipe utilizing liquid crystal thermography, 2:10837 (AD- 
A-021865) 

HEAT RECOVERY 

Energy recovery between idea and reality, 2:10250 (ERDA-tr- 

165) 


Heat from domestic refuse: cost-benefit analysis, 2:9414 
HEAT RECOVERY/ECONOMICS 
New concept in electric generation and energy storage, 2:10110 
HEAT RESISTING ALLOYS 
Directionally solidified in situ metal matrix composites. Part 1. 
Final report, | Nov. 1974-1 Jan 1976 (Screening of eutectic 
superalloys for turbine blades), 2:10348 (AD-A-024217) 
HEAT RESISTING ALLOYS/BIBLIOGRAPHIES 
Superalloys (citations from the NTIS data base). Report for 
1964-Nov 1975, 2:10436 (NTIS/PS-76/0109) 





HEAT RESISTING ALLOYS/FABRICATION 


HEAT RESISTING ALLOYS/FABRICATION 
Fabrication process development of SiC/superalloy composite 
sheet for exhaust system components. Technical report, 15 Jul 
1974-31 Oct 1975, 2:10532 (N-76-17202) 
HEAT RESISTING ALLOYS/MECHANICAL PROPERTIES 
Effects of carbon and hafnium concentrations in wrought 
wder-metallurgy superalloys based on nasa 2b-11 alloy, 
:10402 (N-76-14246) 
HEAT RESISTING ALLOYS/RESEARCH PROGRAMS 
Applied high-temperature technology program. I. Final technical 
report | Jun 1971-31 Jan 1975, 2:10347 (AD-A-018637) 
HEAT STORAGE 
Long term prospects for compressed air energy storage, 2:10082 
(ERDA-76-124) 
HEAT STORAGE/UNDERGROUND STORAGE 
Adiabatic compressed air energy storage, 2:10080 (ERDA-76- 
124) 
HEATERS/FAILURES 
a of LMFBR prototype 7A heaters and the 
metallurgy of the platinum-8 weight percent tungsten alloy, 
2:9802 (Y-2053) 
HEATERS/VAPOR GENERATORS 
Apparatus for generating high-temperature and high-pressure gas 
(Patent), 2:10287 
HEATING OILS/CHEMICAL PROPERTIES 
Heating oils, 1976 (API gravity, flash point, viscosity, pour 
point, S content, C residue, ash, water distillation, and 
sediment), 2:9107 (BERC/PPS-76/4) 
HEATING OILS/PHYSICAL PROPERTIES 
Heating oils, 1976 (API gravity, flash point, viscosity, pour 
point, S content, C residue, ash, water distillation, and 
sediment), 2:9107 (BERC/PPS-76/4) 
HEAVY ION REACTIONS 
See also BORON 11 REACTIONS 
CARBON 12 REACTIONS 
NEON 20 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
HEAVY ION REACTIONS/ONE-NUCLEON TRANSFER 
REACTIONS 
Multistep inelastic processes in particle transfer reactions, 
2:11590 (CONF-7509135-P2) 
HEAVY ION REACTIONS/REVIEWS 
"_ should anyone study heavy-ion reactions, 2:11591 (TID- 
7031) 
HEAVY ION REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
Multistep inelastic processes in particle transfer reactions, 
2:11590 (CONF-7509135-P2) 
HEAVY NUCLEI/PROTON REACTIONS 
A note on discrepancies between (p,n) and (p,np) reactions on 
nuclei near A = 208, 2:11738 (AD-A-024143) 
HEAVY OILS/CHEMICAL ANALYSIS 
Sulfur compounds in oils from the western Canada tar belt (Gas 
oil fractions from tar sand bitumens and heavy oils from the 
Lloydminster field), 2:9150 
HEAVY OILS/DESULFURIZATION 
Coal-anthracene oil slurry liquefied with carbon monoxide and 
— catalysts (Patent; 7 claims; no drawings), 
8961 
HECTORITE 
See MONTMORILLONITE 
HELIOSTATS 
Georgia Tech 400 KWth Solar Thermal Test Facility, 2:9510 
(CONF-760842-1) 
HELIUM/CORROSIVE EFFECTS 
Oxidation of superalloys in impure helium, 2:10471 (ORNL-tr- 
4223) 
HELIUM/DESORPTION 
3He release from UT;, 2:10558 (SAND-76-8221 ) 
Investigation of helium release from structural materials during 
heating, 2:9905 
HELIUM/EMISSION SPECTROSCOPY 
Assessment of methods for analyzin us mixtures of 
hydrogen isotopes and helium, 2:10588 (MLM-2376) 
HELIUM/GAS CHROMATOGRAPHY 
Assessment of methods for analyzing gaseous mixtures of 
hydrogen isotopes and helium, 2:10588 (MLM-2376) 
HELIUM/ION-ATOM COLLISIONS 
Excitation of autoionization states in He by 30-MeV oxygen 
ions, 2:11531 (RLO-1388-302) 
Low energy inelastic atomic and molecular collisions. Final 
report, 31 Jul 1972-30 Sep 1975, 2:11524 (AD-A-020134) 
HELIUM/MASS. SPECTR OPY 
Assessment of methods for analyzing gaseous mixtures of 
hydrogen isotopes and helium, 2:10588 (MLM-2376) 
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HELIUM/PION MINUS REACTIONS 
Multiple scattering analysis of 7~He scattering at 1.12 GeV, 
2:11610 
HELIUM/PION PLUS REACTIONS 
Particle and fragment multiplicities for He and Ne nuclei, 


2:11560 
HELIUM/VORTICES 
A study of the trapping of superfluid persistent currents in 
superleaks. Interim technical report, 2:11539 (AD-A-020927) 
HELIUM 3/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: January-June 1976, 2:10623 (MLM-2354) 
HELIUM 3 A/BIBLIOGRAPHIES 
Superfluidity (a bibliography with abstracts). Report for 1964- 
Feb 1976, 2:11541 (NTIS/PS-76/0199) 
HELIUM 3 B/BIBLIOGRAPHIES 
Superfluidity (a bibliography with abstracts). Report for 1964- 
eb 1976, 2:11541 (NTIS/PS-76/0199) 
HELIUM 3 REACTIONS/ELASTIC SCATTERING 
Excitation of the collective states of the even-even Sm isotopes 
by inelastic scattering of 40 MeV helions, 2:11726 (CONF- 
7509135-P2) 
HELIUM 3 REACTIONS/INELASTIC SCATTERING 
Excitation of the collective states of the even-even Sm isotopes 
by inelastic scattering of 40 MeV helions, 2:11726 (CONF- 
7509 135-P2) 
HELIUM 3 REACTIONS/THERMONUCLEAR REACTIONS 
Cross-section measurements for charged particle fusion reactors: 
the *Li(#He,p) 2a@ reaction, 2:1 1693 
HELIUM 3 TARGET/PION MINUS REACTIONS 
Radiative pion capture in *He, 2:11620 
Scattering of pions on *He and ‘He in the A,, resonance region, 


2:11600 
HELIUM 3 TARGET/PION PLUS REACTIONS 
Scattering of pions on *He and ‘He in the A,, resonance region, 
2:11600 


HELIUM 3 TARGET/PION REACTIONS 
a-*He, 7-*He elastic scattering and 7-*He charge exchange: an 
improved calculation, 2:11611 
Few-body problem and pion-nuclear physics, 2:11605 
HELIUM 3 TARGET/PROTON REA Ss 
*He(p,7* )*He reaction at 415 and 716 MeV, 2:11616 
Calculation of the pion | apenaeoes reaction *He(p,7* )*He 
(Distorted wave impulse approximation), 2:11615 
HELIUM 4 
See also HELIUM II 
HELIUM 4/FORM FACTORS 
Pion exchange currents and nuclear charge form factors (Simple 
harmonic oscillator model), 2:11599 
HELIUM 4/PIONIC ATOMS 
Invariant impulse approximation and pionic atoms, 2:11520 
HELIUM 4 TARGET/PION MINUS REACTIONS 
Pion induced reactions on light nuclei, 2:11633 
Scattering of pions on *He and ‘He in the A,, resonance region, 
2:11600 
Slow 7-meson elastic scattering on nuclei, 2:11617 
HELIUM 4 TARGET/PION PLUS REACTIONS 
Cross-section for the double charge exchange reaction 7* + ‘He 
yields 7~ + 4p at pion energies of 98, 135, 145, and 156 
MeV, 2:11630 
Low energy pion scattering from nuclei, 2:11621 
Pion double charge-exchange on ‘He, 2:11631 
Scattering of pions on *He and ‘He in the A,, resonance region, 
2:11600 


Slow z-meson elastic scattering on nuclei, 2:11617 
HELIUM 4 TARGET/PION REACTIONS 
m-"He, m-*He elastic scattering and m-*He charge exchange: an 
improved calculation, 2:11611 
Elastic scattering of pion by ‘He and '*C (Single backscattering 
approximation method, 180 MeV), 2:11623 
Few-body problem and pion-nuclear physics, 2:11605 
Higher order pion-nucleus optical potential and the effective A- 
nucleus potential in the (3,3) resonance region, 2:11625 
Is there an isohelion, 2:11612 
Theory of SS scattering, 2:11604 
HELIUM 4 TARGET/PROTON REACTIONS 
“He(p,d)*He reaction at E/sub p/ = 770 MeV, 2:11629 
HELI Il/BIBLIOGRAPHIES 
Superfluidity (a bibli with abstracts). Report for 1964- 
Peb 1976, 2:1 Sat INT /PS-76/0199) “a 
HELIUM II/FLUID MECHANICS 
Heat transfer and flow of helium in channels: practical limits for 
applications in superconductivity. Technical note, 2:10838 
(PB-250725) 
HELIUM II/FOURTH SOUND 
Superfluid density in the presence of persistent current in 
superfluid “He, 2:1 1s43. 
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HELIUM II/HEAT TRANSFER 
Heat transfer and flow of helium in channels: practical limits for 
Th ssor, ~ in superconductivity. Technical note, 2:10838 
250725) 
HELIUM IONS/ION-ATOM COLLISIONS 


tomic and molecular collisions. Final 
1975, 2:11524 —_— 
LE COLLISIONS 


Low a inelastic a 
1 Jul 1972-30 Se 
HEL! iONS/ION- 
Low energy inelastic atomic and molecular collisions. Final 
, 31 Jul 1972-30 1975, 2:11524 (AD-A-020134) 
HELIUM IONS/PARTICLE IDENTIFICATION 
———_ ues for particle identification and energy measurement 
helium ions in the intermediate energy range, 2:10913 
HELIUM IONS/QUANTITY RATIO 
ee oo nen en ere mE 
1145 
HELIUM-NEON LASERS 
Comparative a of hollow-cathode and axial plasma 
bellem lasers. Final report 15 Dec 1971-15 Dec 1972, 
= 10717 (AE (AD-911533) 
REACTIONS 
Effect of gold on hydrogenolysis, isomerization, and 
dehydrocyclization reactions on polycrystalline platinum and 
iridium foils, 2:10632 


See GENETICS 
S 


Studies on virus-induced cell fusion. Progress meat iahe coodees 
—e 30, 1976 (Herpes simplex), 2:112 Dodssis. 
) 
HETEROCHROMOSOMES/PLOIDY 
Cytogenetic study of A-bomb survivors and their children in 


Hiroshima and N i, 2:11338 (CONF-751158-) 
HETEROCYCLIC COMPOUNDS 


See also PYRIDINES 
HETEROCYCLIC COMPOUNDS/CHEMICAL REACTIONS 
Thermodynamic equilibria of selected heterocyclic nitrogen 
compounds with their hydrogenated derivatives, 2:9079 
HFBR REACTOR/REACTOR EXPERIMENTAL FACILITIES 
File management for experiment control parameters within a 
distributed function ter network, 2:12127 (BNL-21885) 
HIGH BTU G ZATION 
BIGAS process, 2:8919 (EPA-600/2-76-149) 
HIGH BTU GAS/ENTHALPY 
Enthalpy measurements on synthetic gas mixture, 2:9351 
(CONF-750380-) 
HIGH BTU GAS/PRODUCTION 
BIGAS process, 2:8919 (EPA-600/2-76-149) 
co, anes eee. S 2: 8917 (EPA-600/2-76-149) 
Effluent in coal gasification (Formation 
pollutants minimized), "2: 8918 (EPA-600/2-76-149) 
Hydrogasification of oil shale (Use of countercurrent heating 
and prehydrogenation at 700 to 1000°F), 2:9136 
udingune of eet saan deatadiem an eactimentened oul 
gas to SNG (4 refs.), 2:8940 
ight feed SG (Northern Illinois Gas Company plant), 
79350 (CONF-750380-) 
Oxidation of coal-water slurry feed to hydrogasifier (Patent; 7 
claims; | drawi 
HIGH BTU G 
Progress of literature 
thetic gas, 2:10628 (CONF-750380-) 
HIGH ENERGY PHYSICS/NUCLEAR DATA 
Proposed medium data library (MEDL), 2:12148 
“oa al TT 7 arene Coe PROGRAMS - 
energy physics. I. Tec ey com port (Summaries 
adams pn at Northwestern University), °. 11544 
(COO-2289-6) 


ene ay poeta 
a (Sammarin f research pte wg: 11545 1548 (000-3023- 20) 


EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH-BETA PLASMA/CYCLOTRON INSTABILITY 
Drift ion-cyclotron instability in a magnetic field with shear at 
finite 8, 2:11977 
HIGH-BETA PLASMA/DRIFT INSTABILITY 
Theoretical studies of Riis phenomena in space and 
71201 


of 


“¢- a waves in a finite 8 
inhomogeneous :11 
HIGH-BETA PLASMA/MATHEMATICAL MODELS 
ee er ee Oe pee 2 11924 


|-FREQUENCY 
See also ECR HEATING 
Parametric excitation of drift-cyclotron instabilities, 2:1 1969 


HOUSES/ENERGY CONSERVATION 


4 apie electric field near the lower- 
> ye ea emmy, 2ae of high-f plasma heating 
-trequency 
methods in a qu thermonuclear reactor, 2:11849 
Resonance cone structure excited at the lower hybrid ‘frequency 
in bounded , 2:11865 
ae a on heating in a long adiabatic trap, 2:11851 
heating with intense pulsed ion beams, 2:1 1839 
TOCONF. 760637" 2) 
HIGH-FREQUENCY HEATING/HYBRID RESONANCE 
Lower hybrid resonance heating of the JET plasma, 2:11840 
(EUR-CEA-FC-792) 
Lower hybrid resonance heating of large Tokamaks. Slow wave 
ag and matching prey sa 2:11841 (EUR-CEA-FC- 
) 
Wave absorption at the ion hybrid resonance, 2:11856 
HIGH-FREQUENCY ccome tgamcerawirye ns een 


Absorption of electromagnetic waves in a radial 


ee 


See HTGR TYPE REACTORS 
HIGHWAYS 
See ROADS 
HINKLEY POINT-B REACTOR/DATA ACQUISITION 


SYSTEMS| 
cBbe s it 'B’ instrumented stringer data logger, 2:9934 
RD/B/M-3193) 
HOLMIUM 165/ENERGY-LEVEL TRANSITIONS 
Investigation of the natural line s of the giant dipole 
resonance, 2:11513 (AD-A-021831) 
HOLMIUM 165 TARGET/PION MINUS REACTIONS 
Remark on pion capture in heavy nuclei, 2:11731 
HOLMIUM YS/MAGNETIC PROPERTIES 
Magnetic properties of intermetallic RE Be,; compounds under 
intense magnetic fields, 2:10445 
HOLMIUM ALLOYS/MAGNETIZATION 
Determination of magnetocrystalline anisotropy in equiatomic 
rare earth-zinc compounds, 2:10444 
HOLMIUM ALLOYS/SOLVENT PROPERTIES 
Solubility of hydrogen in intermetallics containing rare earth and 
3d transition metals, 2:10458 
HOLMIUM COMPOUNDS/CRYSTAL GROWTH 
Preparation and single crystal growth of Er, Tm, Ho doped 
YLIF, laser materials. Annual summary report | Jan 1975-31 
Oct 1975, 2:10545 (AD-A-021454) 
HOMOGENEOUS PLASMA/ELECTRIC CONDUCTIVITY 
Electrical conductivity of a fully ionized plasma in an external 
ic field, 2:11909 


See BARLEY 
HOSE INSTABILITY/ANALYTICAL SOLUTION 
Stability considerations of a hot cylindrical pinch, 2:11989 
HOT PLASMA 


See also LASER-PRODUCED PLASMA 
HOT PLASMA/IMPURITIES 
Rotating ive sheath at the boundary of a hot plasma, 
2:1191 
HOT PLASMA/ION TEMPERATURE 
Model of high energy tail formation of ion distribution in 
turbulently hea —S 2:11931 
HOT PLASMA/KIN EQUATIONS 
Kinetic — for high density, high temperature plasmas, 
2:1192 
HOT PLASMA/SHOCK WAVES 
Shock-wave structure in a hot, dense 
HOT PLASMA/TURBULENT HEA 
Model of a ore tail formation of ion distribution in 
a — 2:11931 


thermal gs a — ng oe. > 2:9576 (USGS-OFR-74-361) 


ge © means and ane (Patent), 2:9605 
HOT S$ MPLING 
Collection of geothermal fluid samples for chemical analysis, 
2:9575 (TR-14) 
HOT-DRY-ROCK SYSTEMS/SEISMIC SURVEYS 
Seismic reconnaissance of the Los Alamos Scientific 
Laboratory's Dry Hot Rock Geothermal Project area, 2:9567 
(LA-6435-MS) 
WASTES 


HOT-WATER 
Geothermal effluents, their toxicity and prioritization, 2:9583 
em na 


AD 
Utilization of solar energy, 2:9519 (CONF-760423-) 


HOUSES/DESIGN 
Utilization of solar energy, 2:9519 (CONF-760423-) 


2:12005 





HOUSES/ENERGY CONSERVATION 


HOUSES/ENERGY CONSERVATION 

Solar heating and cooling systems: a reality today, 2:9532 
HOUSES/HEATING LOAD 

Utilization of solar energy, 2:9519 (CONF-760423-) 


HOUSES/SOLAR AIR CONDITIONING 
Helio Thermics solar-heated and -cooled house, 2:9533 
Performance testing of a residential solar climate control system 
using a water trickle collector and a water-rockbed thermal 
storage. Progress report, March-June 1976, 2:9530 (SE-2284- 
1 


) 

Residential solar hot-water heating and space conditioning 

systems in northern California: a brief survey, 2:9528 (LBL- 
229) 

Solar heating and cooling systems: a reality today, 2:9532 

Solar house design program validation. Progress report No. 3, 
2:9527 (COO-2928-3) 

Utilization of solar energy, 2:9519 (CONF-760423-) 

HOUSES/SOLAR CELL ARRAYS 

Photovoltaic test and demonstration project. Progress report, 

January-March 1976, 2:9465 (ERDA/NASA/1022-76/1) 
HOUSES/SOLAR SPACE HEATING 

Design considerations and performance predictions for an 
integrated solar air heater and gravel bed thermal store in a 
dwelling, 2:9520 (CONF-760423-) 

Helio Thermics solar-heated and -cooled house, 2:9533 

Performance testing of a residential solar climate control system 
using a water trickle collector and a water-rockbed thermal 
storage. Progress report, March-June 1976, 2:9530 (SE-2284- 
1) 

Residential solar hot-water heating and space conditioning 
systems in northern California: a brief survey, 2:9528 (LBL- 
5229) 

Solar heating and cooling systems: a reality today, 2:9532 

Solar house design program validation. Progress report No. 3, 
2:9527 (COO-2928-3) 

Solar life cycle cash flow analysis, 2:9521 (CONF-760423-) 

Utilization of solar energy, 2:9519 (CONF-760423-) 

HOUSES/SOLAR WATER HEATERS 
Solar life cycle cash flow analysis, 2:9521 (CONF-760423-) 
Utilization of solar energy, 2:9519 (CONF-760423-) 
HOUSES/WASTE HEAT 
Energy recovery between idea and reality, 2:10250 (ERDA-tr- 
165) 
HTGR TYPE REACTORS 
See also AVR REACTOR 
THTR-300 REACTOR 
VRAIN REACTOR 

Development of gas-cooled reactors up to present and their 
possible application in the future. Pt. 1. From the beginnings 
of reactor engineering to the present state of the art, 2:9755 

Nuclear process heat, 2:9757 

HTGR TYPE REACTORS/AFTER-HEAT REMOVAL 

Sophisticated methods for the shutdown and after-heat removal 

concerning HTRs with spherical fuel elements. Pt. 1, 2:10059 
HTGR TYPE REACTORS/COAL GASIFICATION 

Coal gasification by nuclear process heat. Realizability and 
technical-economic prospects of coal gasification and of 
nuclear heat from high-temperature reactors, 2:9745 

Coal refining with nuclear heat is the target, 2:9854 

HTGR TYPE REACTORS/COAL LIQUEFACTION 

Coal refining with nuclear heat is the target, 2:9854 

HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Method for the coating of fuel particles (Patent), 2:9197 
HTGR TYPE REACTORS/DESIGN 

Nuclear analysis of the 4000 MW(t) gas turbine HTGR, 2:9740 
(GA-A-13993) 

Process heat engineering design studies for very high 
temperature reactors, 2:9851 (GA-A-13801(Vol.2)) 

HTGR TYPE REACTORS/DISTRICT HEATING 

Long-distance transport of chemically bound nuclear heat, 


2:9756 
HTGR TYPE REACTORS/FUEL CYCLE 
Economic performance of HTGR fuel cycles under various 
recycling and economic conditions, 2:9739 (GA-A-13791) 
History and summary of General Atomic studies of HTGR 
plutonium utilization. Final report, 2:9741 (PB-249623) 
Process behavior and control of ruthenium and cerium, 2:9223 
HTGR TYPE REACTORS/FUEL REPROCESSING PLANTS 
Airborne effluent control for HTGR fuel reprocessing plants, 


2:9225 
HTGR TYPE REACTORS/MEETINGS 
High temperature reactor and process applications. Proceedings 
of the international conference organized by the British 
pe Energy Society in London, 26-28 etenint 1974, 
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HTGR TYPE REACTORS/PRESSURE VESSELS 
Nuclear reactor pressure vessel with an inner metal coating 
covered with a high temperature resistant thermal insulator 
Cae: for fast reactor and high temperature reactors), 


Nuclear reactors (Patent, HTGR and AGR), 2:9759 
Planning and construction of prestressed concrete pressure 
vessels, 2:9753 
HTGR TYPE REACTORS/REACTOR ACCIDENTS 
Sophisticated methods for the shutdown and after-heat removal 
concerning HTRs with spherical fuel elements. Pt. 1, 2:10059 
HTGR TYPE REACTORS CTOR CORES 
Calculation model for a HTR core seismic response. Comparison 
with experimental results on the Vesuve shaking table, 2:9995 
(CEA-CONF-3226) 
HTGR TYPE REACTORS/REACTOR KINETICS 
Nuclear analysis of the 4000 MW(t) gas turbine HTGR, 2:9740 
(GA-A-13993) 
HTGR TYPE REACTORS/REACTOR MATERIALS 
Corrosion of materials for HTGR, 2:9750 
Mechanical properties test data for structural materials. 
Quarterly J get ~ oa for period ending July 31, 1976, 
2:10404 (ORNL-52 
Selection of materials for HTGR, 2:9749 
Ultrasonic measurement of elastic constants at temperatures 
from 20 to 1100°C, 2:9742 (Y-2047) 
HTGR TYPE REACTORS/REACTOR SAFETY 
Analysis of effect of human interactions on HTGR safety and 
reliability. Final report, 2:10007 (KSC-1037-2) 
Reactor safety and technology. Quarterly progress report, 
January 1-March 31, 1976, 2:10009 (LAPR-NUREG-6317) 
HTGR TYPE REACTORS/REACTOR SHUTDOWN 
Concept for the temporary shut-down of a high-temperature 
reactor (Patent), 2:9752 
HTGR TYPE REACTORS/SECONDARY COOLANT CIRCUITS 
Water chemistry in nuclear power stations with high-temperature 
reactors with particular reference to the AVR, 2:9754 
HTGR TYPE REACTORS/SPENT FUELS 
Thorium utilization : rterly progress report for the 
period endin; = 31, 1976, 2:9204 (GA-A-14085) 
HTGR TYPE RS/STEAM SYSTEMS 
Charge regulating system for turbo-generator gas-cooled high- 
temperature reactor power stations (Patent), 2:9747 
HTGR TYPE REACTORS/SUPERHEATERS 
System for regulating the pressure of resuperheated steam in 
- temperature gas-cooled reactor power stations (Patent), 
2:9746 


HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS/CHROMOSOMAL ABERRATIONS 

Unmet needs in automated cytogenetics, 2:11256 (CONF- 
751158-) 

HUMAN POPULATIONS/DOSE COMMITMENTS 

High efficiency mixed species radioiodine air sampling, readout, 
and dose assessment system, 2:11139 (BNL-21541) 

HUMAN POPULATIONS/EXTERNAL IRRADIATION 

Methodology for calculation of radiation doses in the environs 
from nuclear fuel cycle facilities, 2:9312 (BNWL-2075) 

HUMAN POPULATIONS/INTERNAL IRRADIATION 

High efficiency mixed species radioiodine air sampling, readout, 
and dose assessment system, 2:11139 (BNL-21541) 

Methodology for calculation of radiation doses in the environs 
from nuclear fuel cycle facilities, 2:9312 (BNWL-2075) 

HUMAN POPULATIONS/RADIATION DOSES 

ere for calculation of radiation doses in the environs 
from nuc fuel cycle facilities, 2:9312 (BNWL-2075) 

Radionuclide accumulation in a reactor cooling lake, 2:11191 
(EPA-520/5-76-005 ) 

Review of calculational models and computer codes for 
environmental dose assessment of radioactive releases, 
2:11351 (BNWL-B-454) 

HYBRID ELECTRIC-POWERED VEHICLES/LITHIUM- 

SULFUR BATTERIES 

Method of preparing an electrode material of lithium-aluminum 
alloy (Patent), 2:10103 

HYBRID REACTORS/ACCIDENTS 

Conceptual design of the blanket and power conversion system 

for a mirror hybrid fusion-fission reactor. 12-month 
rt, July 1, 1975-June 30, 1976, 2:12042 (GA-A-14021) 
HYBRID REACTORS/BREEDING BLANKETS 

Blanket design for the mirror fusion/fission hybrid reactor, 
2:12066 ( L-78515) 

Some parameters of the blanket of a thermonuclear reactor with 

a fissionable substance, 2:12067 
HYBRID REACTORS/COMPARATIVE EVALUATIONS 
Mirror fusion-fission reactor designs, 2:12051 (UCRL-78629) 
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Mirror reactor studies (Design studies of fusion mirror, hybrid 
wae. and two small mirror reactors), 2:12049 (UCR 
) 
Conceptual design of the blanket and _— 
‘oncepti esign et power conversion 
for a mirror hybrid fusion-fission reactor. 12-month p 
report, July 1, 1975-June 30, 1976, 2:12042 (GA-A-14021) 
Mirror hybrid reactor blanket and T conversion system 
tual design, 2:12041 (GA-A-14008) 
HYBRID REACTORS/ECONOMICS 
a of fusion-driven fissioning systems, 2:12047 (PPPL- 
) 


Some problems of hybrid thermonuclear reactors, 2:12052 
HYBRID REACTORS/ENERGY BALANCE 
Some basic energy and economic considerations for a laser 
ignited fusion reactor, 2:12055 
HYBRID REACTORS/NEUTRON REACTIONS 
Neutronic study of a laser fusion hybrid reactor design, 2:12064 
(UCRL-78069) 
HYBRID REACTORS/PERFORMANCE 
Mirror hybrids: a status report (Optimization studies), 2:12065 
(UCRL-78079) 
HYBRID REACTORS/PLASMA DENSITY 
Effect of number density variations for supercritical states in 
controlled fusion-fission processes, 2:12069 
HYBRID REACTORS/REACTOR OPERATION 
Some problems of hybrid thermonuclear reactors, 2:12052 
HYBRID REACTORS/SAFETY 
Conceptual design of the blanket and power conversion system 
for a mirror hybrid fusion-fission reactor. 12-month p 
report, July 1, 1975-June 30, 1976, 2:12042 (GA-A-14021) 
HYBRID REACTORS/SPECIFICATIONS 
g-ion-tokamak fissile breeder, 2:12045 (MATT- 
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1255) 
HYDRATED ELECTRONS 

See SOLVATED ELECTRONS 
HYDRAULIC FRACTURING/MATHEMATICAL MODELS 

Quarterly report: the LLL massive hydraulic fracturing p’ 
ag - stimulation, April-June 1976, 2:9111 (UCRL-50036- 
) 


HYDROCARBONS 
See also ALKANES 
ALKENES 
AZULENE 
BENZENE 
BENZOPYRENE 
POLYENES 
HYDROCARBONS/AIR POLLUTION ABATEMENT 
Effect of additives on boiler cleanliness and particulate 
emissions, 2:9637 
HYDROCARBONS/COSMOCHEMISTRY 
Recent interstellar molecular line work, 2:11456 
HYDROCARBONS /DIFFUSION 
Model for fluid mechanical studies of air pollution, 2:11 109 
HYDROCARBONS/EXTRACTION 
Extraction of hydrocarbons in situ from underground 
hydrocarbon ee, 13 claims; 5 drawings), 2:8955 
HYDROCARBONS, ATION 
Microbial synthesis from aldehyde map pe 
derived products (Patent; yt oe of ak 
N before fermentation), 2:908 
HYDROCARBONS/GASIFICATION 
—— control for process for thermally gasifying 
hydrocarbons with ox J and water vapor (Patent), 2:9090 
HYDROCARBONS, HAZARDS 
Extent and source of contamination of our food with 


carcinogenic h , 2:11374 (ORNL-tr-4119) 
HYDROCARBONS/MONITORING 
Measurement and collaborative testing for implementation of air 


quality, 2:11115 
HYDROCARBONS/PHYSICAL PROPERTIES 
Thermodynamic and physical rty data evaluation and 
correlation, 2:10629 (CONF-750380-) 
HYDROCARBONS/PRODUCTION 
Hydrocarbon recovery —_ (Vaporizable at of oil 
shale, tar sand, and coal recovered more complete PY 
comingling particles with heat transfer material), 2:9138 
HYDROCARBONS/REMOV AL 
Waste management of fuels processing effluents, 2:8974 (EPA- 
600/2-76-149) 
he saptran tage 
Ohio lations: another look, 2:10135 
HYDROC qaatly teed ahead po AMIC PROPERTIES 
Thermodynam rty data evaluation and 
pn 2: 1062 tCON -750 0380-) 


iene with organic 


HYDROGEN/QUANTITATIVE CHEMICAL ANALYSIS 


HYDROCARBONS/VAPOR CONDENSATION 
Evaluating surface condensers for air pollution control 


HYDROCHLORIC ‘ACID 
IC ACID/CHEMICAL RADIATION 


irradiation on HCL oxides, 2:10644 (AD- 
ray i on o ( 
A0217h) 

Pulse radiolysis of concentrated aqueous solutions of chloride, 


A 
Method for the abatement of hydrogen chloride (Patent), 
2:9284 
HYDROCHLORIC ACID/CORROSIVE EFFECTS 
Microstructural effects on the stress corrosion cracking behavior 
of Ti-8Al-1Mo-1V in methanolic and chloride solutions. Final 
report, 2:10463 (AD-A-018793) 
HYDROCHLORIC ACID/RECOVERY 
Thermal decomposition of plastic waste containing polyvinyl- 
chloride, 2:9421 
HYDROCHLORIC ACID/REMOVAL 
Treatment of toxic gases in waste incineration plants, 2:11120 


POWER PLA 
See also PUMPED STORAGE POWER PLANTS 
HYDROELECTRIC POWER PLANTS/FEASIBILITY STUDIES 


Hydro energy and irrigaticn: Rakaia River concept study. 


a aes No. 7, 2:10126 (NP-21133) 
HYDROE POWER PLANTS/OFF-PEAK ENERGY 


STORAGE 
Factors to be considered in the implementation of a central 
storage facility, 2:10076 (ERDA-76-124) 
HYDROELECTRIC POWER PLANTS/PLANNING 
Manitoba doubles hydro generation and plans nuclear power, 
2:9677 
HYDROFLUORIC ACID/REMOVAL 
Treatment of toxic gases in waste incineration plants, 2:11120 
HYDROGEN/ADSORPTION 
Effect of a hydrogen environment on the creep properties of 
polycrystalline vanadium metals, 2:10399 (IS-T-722) 
HYDROGEN/BREMSSTRAHLUNG 
Comparison of one photon and two photon bremsstrahlung 
processes in hydrogen plasmas, 2:11910 
HYDROGEN/CHEMICAL ANALYSIS 
Characterization of synthetic liquid fuels (Chemical analysis and 
molecular weights of shale oil, tar sand bitumen, coal liquids, 
and their fractions), 2:9152 
HYDROGEN/CHEMISORPTION 
H chemisorption on Rh and W; H molecular beam diffraction, 
2:10423 (AD-A-019669) 
HYDROGEN/EMISSION SPECTRA 
An assessment of the NASA band model formulation for 
calculating the radiance and transmission of hot and cool 
gases. Report for 1 Jul-30 Dec 1975, 2:10601 (AD-A-023138) 
An assessment of the NASA band model formulation for 
calculating the radiance and transmission of hot and cool 
gases. Resort for 1 Jul-30 Dec 1975, 2:10601 (AD-A-023138) 
HYDROGEN/EMISSION SPECTROSCOPY 
a 2 re of methods for analyzing mixtures of 
and helium, 2:10588 (MLM-2376) 
HYD! OGEN, RONMENTAL EFFECTS 
Effect of water vapor on the destruction of ozone in the 
re perturbed by CIX or NO/sub x/ pollutants, 
2:11137 
HYDROGEN/GAS CHROMATOGRAPHY 
—— of methods for analyzing gaseous mixtures of 
and iin, 2: 10388 388 (MLM-2376) 
HYDROG /G' 
Low temperature, low pressure hydrogen gettering (Patent), 
2:10610 
HYDROGEN/ION-MOLECULE COLLISIONS 
Low energy inelastic atomic and molecular collisions. Final 
report, 31 Jul 1972-30 Sep 1975 (keV range), 2:11524 (AD- 
A-020134) 
HYDROGEN/ISOTOPE SEPARATION 
Cathodic and anodic H/D tion factors on Pd/Ag foil 
electrodes, 2:10624 (ORNL-tr-4196) 
HYDROGEN/LAMB SHIFT 
Ultranarrowband tunable dye laser for new approaches to 


atomic . Technical report No. 4, 1 Jan-31 Dec 
1975, 2:11512 (AD_A-019782) 


HYDROGEN/LYMAN 
Ultranarrowband tunable dye laser for new 


manor Telnet pea NeT arte 
atomic 
1975, 2:11512 ( A-019782) 

SPECTROSCOPY 


HYDROGEN/MASS 
Assessment of methods for analyzing xtures of 
hydrogen isotopes and helium, 2:10588 ( MLM.2376) 





HYDROGEN/QUANTITATIVE CHEMICAL ANALYSIS 


HYDROGEN/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical procedures for depleted UF, and uranium alloys in 


penetrator pi 2:10585 (NLCO-1136) 
HYDROGEN/RADIOWAVE RADIATION 
rvations of the H and C recombination lines toward NGC 


2024, 2:11424 
HYDROGEN/SOLUBILITY 
Solubility of hydrogen in intermetallics containing rare earth and 
3d transition metals, 2:10458 
HYDROGEN/SPECTRAL SHIFT 
Ultranarrowband tunable dye laser for new approaches to 
atomic Geproyr 3 y. Technical report No. 4, 1 Jan-31 Dec 
1975, 2:11512 (AD-A-019782) 
HYDROG iEN 1 pls nr vant a MINUS REACTIONS 
Ene ge in pion-proton bremsstrahlung 
(2 508. 384 Me /)s 2:11638 
Measurement of the * and z~ total cross sections on hydrogen 
— for pion energies from 50 to 300 MeV, 
Model calculations for radiative pion proton scattering (298 
MeV), 2:11622 
Sr scattering below 100 MeV (20.8 to 95.9 MeV), 
7116 
TRIUMF 7° spectrometer and the Panofsky ratio in hydrogen 
and deuterium, 2:11639 
HYDROGEN 1 TARGET/PION PLUS REACTIONS 
Energy and angular eV), 2:11638 in pion-proton bremsstrahlung 
(269, 298, 334 MeV), 2:11638 
Measurement of the 7* and 7 total cross sections on hydrogen 
and deuterium for pion energies from 50 to 300 MeV, 
2:11636 
Model calculations for radiative pion proton scattering (298 
MeV), 2:11622 
Pion-proton scattering below 100 MeV (20.8 to 95.9 MeV), 
2:11637 
HYDROGEN 1 TARGET/PROTON REACTIONS 
Are pionic exchange-current contributions to p + p yields 7H + 
et+ — e/ well determined, 2:11626 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN CHLORIDES 
See HYDROCHLORIC ACID 
HYDROGEN DEUTERIDE/EMISSION SPECTROSCOPY 
Assessment of a for analyzin, us mixtures of 
nyd — =f and helium, 2:10588 (MLM-2376) 
HYDROGEN DE RIDE/GAS ‘CHROMAT OGRAPHY 
Assessment of methods for analyzi mixtures of 
nye ae ee and helium. 2 2:10588 Pate baer gel 
HYDROGEN DE RIDE/MASS 
Assessment of methods for adie ye tll of 
ena i and helium, 2:10588 (MLM-2376) 


FLUORIDES 
See HYDROFLUORIC ACID 
HYDROGEN FUEL CELLS/CATHODES 
Metal/air cells and improved air electrodes for use therein 
(Patent), 2:10104 
HYDROGEN FUEL CELLS/DESIGN 
Deve mt of advanced fuel cell system, Phase 3. Final report, 
2:10222 (N-75-26496/0ST ) 
HYDROGEN FUEL CELLS/PERFORMANCE TESTING 
Deve mt of advanced fuel cell system, Phase 3. Final report, 
2:10222 (N-75-26496/0ST) 
HYDROGEN FUELS/COMBUSTION 
— Su control in hydrogen fuel combustor (Patent), 
HYDROGEN IONS 
See also HYDROGEN IONS 1 MINUS 
HYDROGEN IONS I PLUS 
HYDROGEN IONS/QUANTITY RATIO 
——ee at A > 40 um of compact H II regions, 
114 
HYDROGEN IONS 1 MINUS/ION-ATOM COLLISIONS 
Symmetric charge transfer in ee oe ion-atom collisi 
Scientific jnl (Below 1 keV), 2:11526 (AD-A-022428) 
HYDROGEN IONS 1 PLUS/ION-ATOM 
Excitation of autoionization states in He by 30-MeV oxygen 
ions, 2:11531 (RLO-1388-302) 
;OGEN heme pe EFFECTS 
Effect of water vapor on the 


destruction of 
— perturbed by CIX or NO/sub x/ pollutants, 
HYDROGEN ~ 0 ll 
Economic analysis of a om wr fuel 
applications (System eo one 


for farm 
luction of 


lectrolytic 
hydrogen using wind solar, or electric energy), 2:9349 
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Heterogeneous sensitized decomposition of water with sunlight. 
Quarterly report 1 Jul-30 Sep 1975, 2:9471 (PB-246172) 

Method for making hydrogen (Patent; cyclic process based on 
reducing tin oxide and oe oxidizing tin in steam and 
recycling tin oxide), 2:9 

Transport of heat as Sasa energy (Patent; Methane-CO, and 
H,-CO cycle), 2:10154 

HYDROGEN PRODUCTION/ELECTROLYSIS 

Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts), 2:9347 

HYDROGEN STORAGE 
See also CRYOGENICS 
HYDROGEN-BASED ECONOMY 

Solubility of hydrogen in intermetallics containing rare earth and 

3d transition metals, 2:10458 
HYDROGEN SULFIDES/ABSORPTION 
Cyclic studies of magnesium oxide as a sulfur acceptor at 
elevated pressure, 2:8989 
HYDROGEN SULFIDES/PHASE STUDIES 
Phase behavior of selected hydrocarbon-nonh: binary 
systems: C,-H,S and N,-iC, systems, 2:9120 (CONF-750380-) 
HYDROGEN SULFIDES/REMOVAL 

Benfield activated hot potassium carbonate process: commercial 
experience applicable to fuel conversion technology (17 refs.), 
2:8901 (EPA-600/2-76-149) 

Environmental aspects of SYNTHOIL process for converting 
coal to liquid fuels (4 refs.; Co-Mo/SiO,-Al,O,; 450°C; 2000 
to 4000 p.s.i.), 2:8957 (EPA-600/2-76-149) 

Process for the treatment of phenol-containing waste water from 
coal degassing or gasification processes (Patent; 2 claims; 2 
drawings), 2:8992 

Process of desulfurizing hot gases (Patent; 8 claims; | drawing), 
2:8909 

Sulfide removal process (Patent; 35 claims; 2 drawings), 2:8912 

HYDROGEN SULFIDES/TOXICITY 

Geothermal effluents, their toxicity and prioritization, 2:9583 
(EPA-600/9-76-011) 

HYDROGEN TRITIDE/EMISSION SPECTROSCOPY 

Assessment of methods for analyzing gaseous mixtures of 
hydrogen isotopes and helium, 2:10588 (MLM-2376) 

HYDROGEN TRITIDE/GAS CHROMATOGRAPHY 

Assessment of methods for analyzing gaseous mixtures of 

hydrogen isotopes and helium, 2:10588 (MLM-2376) 
HYDROGEN TRITIDE/MASS SPECTROSCOPY 

Assessment of methods for analyzing gaseous mixtures of 

hydrogen isotopes and helium, 2:10588 (MLM-2376) 
HYDROGEN-BASED ECONOMY/MATERIALS 

Potential structural material problems in a hydrogen energy 
system, 2:9348 (N-75-26500/9ST) 
ROTHERMAL SYSTEMS 


See also GEOTHERMAL SYSTEMS 
HOT-WATER SYSTEMS 
VAPOR-DOMINATED SYSTEMS 
HYDROTHERMAL SYSTEMS/STORED ENERGY 
Physical factors determining the fraction of stored energy 
recoverable from hydrothermal convection systems and 
conduction-dominated areas, 2:9565 (USGS-OFR-75-525) 
HYGAS PROCESS/EFFICIENCY 
Effluent considerations in coal (Formation of 
pollutants minimized), 2:8918 (EPA-600/2-76-149) 
HYGAS PROCESS/ENVIRONMENTAL EFFECTS 
Effluent considerations in coal (Formation of 
pollutants minimized), 2:8918 (EPA-600/2-76-149) 
HYGAS PROCESS/PILOT PLANTS 
Effluent considerations in coal (Formation of 
pollutants minimized), 2:8918 (EPA-600/2-76-149) 
HYPERFRAGMENTS 
See HYPERNUCLEI 
HYPERNUCLEI 
Overview of hypernuclear physics, 2:11593 
HYPERNUCLEI/PARTICLE-HOLE MODEL 
a spectroscopy and strangeness analog states, 
:11 
HYPERNUCLEI/STRANGENESS ANALOG RESONANCES 
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IDAHO/ELECTRICAL SURVEYS 
Report on de soundings over a geothermal p 
ne View area, Idaho, 2: os7I (U 


IDAHO/GEOTHERMAL EXPLORATION 
Report on dc soundings over a geothermal prospect in the 
maa View area, Idaho, 2:9571 (USGS-OFR-74- 
IGNITION SYSTEMS/PERFORMANCE TESTING 
Internal combustion engine ignition system: performance testing 
of an al transistorized system (ANATRON), 2:10299 
ILLITE/AB ANCE 
Mineralogy of oil shale in the upper part of the Parachute Creek 
member of the Green River formation in the eastern Uinta 
— (X-ray diffraction studies), 2:9127 (USGS-OFR- 
ILLITE/ISOTOPIC EXCHANGE 
Hydrogen and oxygen — exchange reactions between clay 
minerals and water, 2 
ILLITE/ROCK-FLUID INTERACTIONS 
Hydrogen and oxygen isotope exchange reactions between clay 
minerals and water, 2:9609 
IMAGES/COMPUTER CALCULATIONS 
atm ng of scan analysis techniques em ing a small 
y Final re —. February 1, 1963-July 31, 1976, 
311 11299 (COO-3399-10) 
IMPERIAL VALLEY/GEOPHYSICAL SURVEYS 
Site selection process and the East Mesa geothermal field 
(Experimental Geothermal Research Facilities study), 2:9590 
(NP-21191/2) 
IMPERIAL VALLEY/GEOTHERMAL FIELDS 
Site selection process and the East Mesa geothermal field 
(Experimental Geothermal Research Facilities study), 2:9590 
(NP-21191/2) 
IMPERIAL VALLEY/GEOTHERMAL RESOURCES 
East Mesa geothermal field reservoir characteristics, 2:9564 
(NP-21191/2) 
LE DRY 


n the 
S-OFR-74- 


ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPULSE APPROXIMATION 


Invariant impulse 
IN CORE INSTR 
(See also specific instruments.) 
See also NOISE THERMOMETERS 
REACTOR INSTRUMENTATION 
IN CORE INSTRUMENTS/ACTIVATION DETECTORS 
Smoothness-constrained linear least-squares unfolding of neutron 
spectra, 2:10935 (ORNL/RSIC-40) 
Unfolding of neutron spectra perturbed by resonance absorbers, 
2:10932 (ORNL/RSIC-40) 
INCINERATORS/AFTERBURNERS 
Countercurrent flow afterburner (Patent), 2:10868 
INCINERATORS/DESIGN 
Characteristics of the refuse incineration plant ‘’Stellinger 
Moor”’ (MVA Il) in Hamb 2:9398 
oo of incineration and electricity generation, 2:9396 
of small scale fluidized combustion 
“oO 2:10865 
INCINERATORS/ECONOMICS 
Prepared vs. refuse fired steam generators 
(Comparison of costs of mass and suspension burning 
ms), 2:9412 
management: three forms of burning for energy recovery 
So pene ae evaluation of mass — , Semi-suspension 


firing, fuel firing), 2: 
INCINE! ATORS/ENERGY YIELD 


Refuse incineration with heat recovery: typical design and 
practical experience, 2:9395 
INCINERATORS/ENVIRONMENTAL EFFECTS 
Waste incineration with reference to environmental protection, 
2:9401 
INCINERATORS/FLUE GAS 
Composition of dust in the waste gases of incineration plants, 
2:11121 
Control of NO/sub x/ emission from municipal refuse 
incinerators, 2:11119 
Treatment of toxic in waste incineration plants, 2:11120 
INCINERATORS/HEAT EXCHANGERS 
Incinerator and heat exchanger structure therefor (Patent; for 
heat recovery from burning of fumes from industrial 


processes), 2:10248 


ximation and pionic atoms, 2:11520 





INCONEL 718/FRICTION 


Rotary ceramic heat ———- mounting (Patent; for heat 
ey from burning of fumes from industrial processes), 
2:1024 
INCINERATORS/PERFORMANCE 
Waste power plant in Zuercher-Oberland: operating ex pa 
and their significance for the second generation, 2:939 
INCINERATORS/POLLUTION CONTR 
Odor measurement and control, 2:11079 (CONF-741187-) 
INCINERATORS/RESIDUES 
Research for profitable utilization of incinerator residue 
from municipal refuse, 2:10271 
INCINERA /SCRUBBERS 
Washing-out metal oxides and toxic gases from waste 
incineration plants with extensive avoidance of wastewater 
pollution, 2:10867 
Wet scrubbing system for the flue gas of a municipal refuse 
incinerator and the treatment of the waste water, 2:10866 
INCINERATORS/STEAM GENERATION 
Parameters determining desirability of refuse fired steam 
generators for central heating and cooling in Canada, 2:9400 
Status r on conversion of solid waste to energy on the 
North American Continent (Review of systems for steam and 
r generation or fuel production from wastes), 2:9399 
INCOLOY 800/CORROSION 
Sodium technology program friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR). 2:9797 (WARD-NA-3045-30) 
INCOLOY 800/FABRICATION 
Fabrication process development of SiC/superalloy composite 
sheet for exhaust system com nts. Technical report, 15 Jul 
1974-31 Oct 1975, 2:10532 (N-76-17202) 
INCOLOY 800/FATIGUE 
Mechanical ae test data for structural materials. 
Quarterly eo for period ending July 31, 1976, 
2:10404 ( RNL-52 
INCOLOY 800/FRICTION 
Sodium technology program friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR), 2:9797 (WARD-NA-3045-30) 
INCOLOY 800/PERMEABILITY 
Oxides as barriers to tritium permeation in steam generators and 
tritium content in CTR coolants, 2:12095 (CONF-761 101-4) 
INCOLOY 800/STRESS CORROSION 
Caustic stress-corrosion behavior of Fe-Ni-Cr nuclear steam 
generator tubing alloys, 2:9738 
INCOLOY 800/WEAR 
Sodium premen gut program friction, wear, and self-welding. 


—— report for period ending October 31, 1976 
CLMFBR): 797 (WARD-NA- 3045-30) 


INCOLOY ALLOYS 
See also INCOLOY 800 
INCOLOY ALLOYS/CORROSION 
Oxidation of superalloys in impure helium, 2:10471 (ORNL-tr- 
4223) 
INCONEL 600/CORROSION 
Oxidation of superalloys in impure helium, 2:10471 (ORNL-tr- 
4223) 
INCONEL 600/FATIGUE 
Fatigue-crack propagation behavior of Inconel 600, 2:10398 
(HEDL-TME-76-43) 
a properties test data for structural materials. 


for period ending July 31, 1976, 
P1040 10404 a ORAL S200) 


INCONEL 600/STRESS CORROSION 
Caustic stress-corrosion behavior of Fe-Ni-Cr nuclear steam 
generator tubing alloys, 2:9738 
Corrosion of materials for LWR, 2:9699 
INCONEL 617/CORROSION 
Oxidation of superalloys in impure helium, 2:10471 (ORNL-tr- 
4223) 
INCONEL 718/CORROSION 
Sodium pose npn a friction, wear, and self-welding. 


et eed xg riod ending October 31, 1976 
(LMFBR) 797 ( NA- 3045-30) 


Sodium Se pens friction, wear, and self-welding. 


riod ending J 31, 1976 
(LMFBR) 25798 (WARD-NA-3045.32) 5 


INCONEL 718/FATIGUE 
Mechanical sang test data for structural materials. 


Sey wo for period ending July 31, 1976, 
L-52 


a properties test data for structural materials. 
a for period ending July 31, 1976, 
2: 0404 T0404 (ORAS 





INCONEL 718/FRICTION 


"San chology program fi nd self-weldi 

jum tec riction, wear, and self-welding. 

Quarterly p : for period ending October 31, 1976 
(LMFBR). 2:9797 (WARD-NA-3045-30) 

INCONEL 718/WEAR 

Sodium technology program friction, wear, and self-welding. 
Quarterly p — for period ending October 31, 1976 
(LMFBR). 2:9797 (WARD-NA-3045-30) 

Sodium Technology Program: friction, wear, and self-welding. 
bene | —- report for period ending January 31, 1976 
(LMFBR), 2:9798 (WARD-NA-3045-32) 

INCONEL 82/WELDING 
en properties test data for structural materials. 


rt for period ending July 31, 1976, 
1040 10404 “(ORNL 200) 


INCONEL ALLO 
See also INCONEL 600 
INCONEL 617 
INCONEL 718 
INCONEL 82 
INCONEL X750 
INCONEL ALLOYS/MECHANICAL PROPERTIES 

Mechanical properties test data for structural materials. 
Quarterly a _ for period ending July 31, 1976, 
2:10404 (ORNL-52 

INCONEL ALLOYS/STRESS CORROSION 

Caustic stress-corrosion behavior of Fe-Ni-Cr nuclear steam 

generator tubing alloys, 2:9738 
INCONEL X750/FRACTURE PROPERTIES 

Mechanical properties test data for structural materials. 
Quarterly progress report for period ending July 31, 1976, 
2:10404 (ORNL-5200) 

INDIA/SEISMIC EVENTS 
Special Data Collection System (SDCS) event report, Kashmir- 
Tibet border region, 19 May 1975, 2:11394 (AD-A-022543) 
INDIA/SOLAR WATER HEATERS 
Status of solar water heaters in India, 2:9535 (CONF-760423-) 
INDIAN POINT-2 REACTOR/REACTOR CONTROL SYSTEMS 

Load-follow demonstrations employing constant axial offset 

power-distribution control procedures, 2:9946 
INDIANA/AIR QUALITY 

Impact of Indiana power plants on ambient air quality, 2:11086 
(CONF-741187-) 

Proceedings of the thirteenth annual Purdue air quality 
conference, Indianapolis, Indiana, November 13-14, 1974, 
2:11076 (CONF-741187-) 

Transportation emissions, 2:1 1077 (CONF-741187-) . 

INDIANA/GEOLOGIC DEPOSITS 

Compressed air storage considerations for reef-type aquifier 

structures in Indiana, 2:10078 (ERDA-76-124) 
INDIANA/POLLUTION REGULATIONS 

Indiana regulations now and the future, 2:11152 (CONF- 
741187-) 

What’s new in Indiana air pollution control regulations, 2:10136 

INDIUM/CATALYTIC EFFECTS 

Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts), 2:9347 

INDIUM ALLOYS/CRYSTAL GROWTH 

Skylab m518 multipurpose furnace convection analysis. Final 

report (Indium antimonide ), 2:10363 (N-76-11882) 
INDIUM ALLOYS/DEPOSITION 

Synthesis of new or improved optical and electrical materials. 
Final report | Apr 1971-31 Dec 1974 (Deposition of Ga/sub 
x/In/sub 1-x/Sb, AIN, AlSb, and laser mirror), 2:10355 (AD- 
A-023903) 

INDIUM ALLOYS/DIFFUSION 
Physical properties; handling/safety; heat transfer correlations; 
diffusion in In-Ga, 2:10434 (N-76-10302) 
INDIUM ALLOYS/ELECTRICAL PROPERTIES 
Quantum size effects in semimetals and semiconductors. Final 
yy 1 Feb 75-31 Jan — 2:10427 (AD-A-022551) 
INDI Se ABSORBERS 
Neutron-absorbin; (Patent), 2:10455 
INDIUM ARSE ECTRICAL PROPERTIES 
Quantum size effects in semimetals and semiconductors. Final 
neat. 1 Feb 75-31 Jan 1976, 2:10427 (AD-A-022551) 
COMPOUNDS/CHEMICAL REACTIONS 


CO, insertion reaction with aluminum, gallium and indium 
compounds, 2:10607 ( RFP-Trans-170) 

INDIUM PHOSPHIDES/CHEMICAL VAPOR DEPOSITION 

Preparation of p-type InP films on insulating and conducting 


substrates via chemical v deposition, 2:9495 
INDIUM PHOSPHIDES/CRYSTAL GROWTH 
Preparation of p-type InP films on insulating and conducting 
substrates via chemical vapor deposition, 2:9495 
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INDIUM PHOSPHIDES/EPITAXY 

Investigation of solution epitaxial growth and high-field 
electronic rties of indium phosphide. Final report, 
2:10544 (AD-A-020034) 

INDIUM PHOSPHIDES/PHOTOVOLTAIC EFFECT 

Preparation of p-type InP films on insulating and conducting 
substrates via chemical vapor deposition, 2:9495 

INDIUM SELENIDES/FABRICATION 

Research on nonlinear and integrated optical materials. Final 
rt 1 Jul 1974-30 Jun 1975, 2:10572 (AD-A-022047) 
INDU AL PLANTS 
See also FEED MATERIALS PLANTS 

GASEOUS DIFFUSION PLANTS 
WASTE PROCESSING PLANTS 

INDUSTRIAL PLANTS/CONSTRUCTION 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume II. Part A, 2:10115 (PB-243475) 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume II. Part B, 2:10116 (PB-243476) 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume III, 2:10117 (PB-243477) 

INDUSTRIAL PLANTS/DESIGN 

Residues conversion to chemicals and energy (Sawdust from 
tannic production used as furfural source and fuel for steam 
generation), 2:9419 

INDUSTRIAL PLANTS/ELECTROSTATIC PRECIPITATORS 

Electrostatic filter (Patent), 2:10245 

INDUSTRIAL PLANTS/ENERGY DEMAND 

Structure analyses in industrial energy needs, 2:10244 (ERDA- 
tr-166) 

INDUSTRIAL PLANTS/ENERGY SUPPLIES 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume I, 2:101 14 (PB-243474) 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume II. Part A, 2:10115 (PB-243475) 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume II. Part B, 2:10116 (PB-243476) 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume III, 2:10117 (PB-243477) 

INDUSTRIAL PLANTS/FLUIDIZED-BED COMBUSTORS 

Commercialization of small scale fluidized combustion 
techniques, 2:10865 

Overview of ERDA/FE program for FBC commercialization, 
2:9659 

INDUSTRIAL PLANTS/FUEL CONSUMPTION 
Structure analyses in industrial energy needs, 2:10244 (ERDA- 
tr-166) 
INDUSTRIAL PLANTS/LIQUID WASTES 
Energy impacts of water pollution control, 2:10137 
INDU IAL PLANTS/MANPOWER 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume I, 2:10114 (PB-243474) 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume Ill, 2:10117 (PB-243477) 

INDUSTRIAL PLANTS/RETROFITTING 

Low energy gas retrofit to industry (9 refs.), 2:8926 (EPA- 
600/2-76-149) 

INDUSTRIAL PLANTS/TECHNOLOGY TRANSFER 

Summary minutes of and commentary on the second meeting on 
an industrial international data base, Rome, February 25-26, 
1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 

INDUSTRIAL PLANTS/WASTE HEAT 
Ener, ree recovery between idea and reality, 2:10250 (ERDA-tr- 


INDUSTRIAL RADIOGRAPHY 
See also GAMMA RADIOGRAPHY 
NEUTRON RADIOGRAPHY 
X-RAY RADIOGRAPHY 
Se ae, 
ilm for ra ing tubing ( o. 2:10846 
INDUSTRIAL RADIOGRA PHY/R EVIEW: 
Report guide to radiographic testing Eocswen. Volume VI. Final 
raed 2:10842 (AD-A-023900) 
INDUSTRIAL WASTES/COMBUSTION 
Danish central processing facility for industrial and other 
— waste-planning: design and start-up experience of the 
yborg plant, 2:9426 
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Energy recovery from low-heating-value industrial waste, 2:9432 
idues conversion to chemicals and energy (Sawdust from 
tannic production used as furfural source and fuel for steam 
meration), 2:9419 
INDUSTRIAL WASTES/FLUIDIZED-BED COMBUSTION 

Development of conversion of refuse to energy innovation in 
Britain, 2:9367 

Fluidized bed combustion (citations from NTIS data base). 
Report for 1964-Mar 1976 (138 abstracts, 73 new entries), 
2:8978 (NTIS/PS-76/0161) 

Fluidized bed combustion (citations from Engineering Index). 
bos ved ‘og 1970-Mar 1976 (136 abstracts), 2:8979 (NTIS/PS- 

INDUSTRIAL WASTES/PYROLYSIS 

Deve’ nt of conversion of refuse to energy innovation in 
Britain, 2:9367 

Experiences with a pyrolysis plant for municipal and industrial 
refuse, 2:9358 

INDUSTRIAL WASTES/RECYCLING 

Residues conversion to chemicals and energy (Sawdust from 
tannic production used as furfural source and fuel for steam 
generation), 2:9419 

INDUSTRY 

See also CHEMICAL INDUSTRY 

COAL INDUSTRY 
METAL INDUSTRY 
NATURAL GAS INDUSTRY 
NUCLEAR INDUSTRY 
OIL SHALE INDUSTRY 
PETROLEUM INDUSTRY 

INDUSTRY/ENERGY CONSERVATION 

Energy conservation in industry: a challenge, 2:10155 (CONF- 
7509 130-1) 

Potential for energy conservation in nine selected industries. The 
data base, 2:10236 (PB-243611) 

Potential for energy conservation in nine selected industries. The 
data base. Volume 1. Selected plastics, 2:10237 (PB-243612) 

Potential for energy conservation in nine selected industries. The 
a Volume 8. Selected paper products, 2:10242 (PB- 

) 
INDUSTRY/ENERGY CONSUMPTION 

Committee on the Challenges of Modern Society (CCMS) North 
Atlantic Treaty ization status report: rational use of 
energy program, 2:10156 (ERDA-76/132) 

Summary minutes of and commentary on the second meeting on 
an industrial international data base, Rome, February 25-26, 
1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 

INDUSTRY/POLLUTION CONTROL EQUIPMENT 
Process for utilizing collected material removed from effluent 
(Patent), 2:9335 
AL SEPARATORS 
See also CYCLONE SEPARATORS 
INERTIAL SEPARATORS/KINETIC ENERGY 
Arrangement for energy recovery in the pure-gas outlet of a 


centrifu: (Patent), 2:10066 
INFORMATION SYSTEMS 


Acquisition, storage, retrieval, display, and utilization of 
computerized data in the LLL data bank of physical and 
chemical properties, 2:12147 (UCRL-78372(Rev.2)) 

medium energy data library (MEDL), 2:12148 
INFRARED SPECTROMETERS 

Development of an infrared analyzer following the bifrequency 

principle for automatic and continuous measurement of 
emissions, 2:11074 (BMFT-FB-T-76-22) 
INHOMOGENEOUS PLASMA/CYCLOTRON INSTABILITY 

Drift ion-cyclotron instability in a magnetic field with shear at 
finite B, 2:11977 

Parametric excitation of drift-cyclotron instabilities, 2:1 1969 

INHOMOGENEOUS PLASMA INSTABILITY 

Parametric excitation of drift-cyclotron instabilities, 2:1 1969 

INHOMOGENEOUS PLASMA/GUIDING-CENTER 

APPROXIMATION 

Linear instabilities in the quasistatic quiding-center plasmas, 
2:11943 

INHOMOGENEOUS PLASMA/HIGH-FREQUENCY HEATING 

Resonance cone structure excited at the lower hybrid frequency 

in bounded plasmas, 2:11865 
INHOMOGENEOUS PLASMA/PLASMA WAVES 
Electrostatic oscillations in cold inhomogeneous plasmas with 
compact su . 2:12024 
INKS/CHEMICAL COMPOSITION 
a of thick film conductor inks, 2:10556 (BDX-613-1491) 
CIDES/CRYSTAL STRUCTURE 


Crystal and molecular structure of ‘-° \ pee 
insecticides. III. Azinphos-methyl, 2:11217 


INSOLATION/DATA ACQUISITION SYSTEMS 


INSECTICIDES/MOLECULAR STRUCTURE 
Crystal and molecular structure of 
insecticides. III. Azinphos-methyl, 2:11217 


INSECTS 
See also FLIES 
INSECTS/SECRETION 

Nasute termite soldier frontal gland secretions. 1. Structure of 
Trinervi-28,3a,9a-triol 9-O acetate, a novel diterpene from 
Trinervitermes soldiers, 2:10634 

IN-SITU COMBUSTION/TEMPERATURE GRADIENTS 

Numerical simulation of temperature profiles and oe rena 

during dry or wet in situ combustion for an inve 5-spot 
mn, 2:9072 
IN-S GASIFICATION 

First Rocky Mountain fuel symposium. Proceedings of a 
conference held January 30, 1976, in Provo, Utah (27 
abstracts only), 2:10177 (CONF-760138-( Absts. )) 

Gas filtration in a coal bed (concerning leaks of gas and blast in 
the underground gasification of coal beds), 2:8951 (UCRL- 
Trans-11153) 

In-situ coal gasification flare: thermal and flow analysis, 2:8932 
(UCRL-52085) 

IN-SITU GASIFICATION/BOREHOLES 

Effect of the blast flow rate on the displacement of the zones in 
the linking stage during underground gasification, 2:8938 
(UCRL-Trans-1 1130) 

Possibility of using ultrasonic preventive logging under 
conditions of a gasification of coal, 2:8935 
(UCRL-Trans-1 1157) 

IN-SITU GASIFICATION/EFFICIENCY 

Investigation of a gasified space by core sampling at 
experimental gasifier No. 3 of the Moscow-regi 
underground-gasification station, 2:3937 (UCRL-Trans-1 1078) 

IN-SITU GASIFICATION/ENERGY TRANSFER 

Numerical simulation of mass and energy transfer in the 

Longwall process of underground gasification of coal, 2:8946 
IN-SITU GASIFICATION/GROUND SUBSIDENCE 

Leveling rod for direct reading of height above sea level 
(Ground level changes used to determine course and extent of 
gasification), 2:8936 (UCRL-Trans-11135) 

Nomogram for determining the position of the fire face by the 
surveying method in underground coal gasification by the 
conditions of the Moscow basin, 2:8934 (UCRL-Trans-11155) 

IN-SITU GASIFICATION/MASS TRANSFER 

Numerical simulation of mass and energy transfer in the 

Longwall process of underground gasification of coal, 2:8946 
IN-SITU GASIFICATION/MATHEMATICAL MODELS 

Coal Technology , annual interim report for fiscal year 

ending June 30, 1976, 2:8896 (ORNL-5208) 
IN-SITU GASIFICATION/PYROLYSIS 

Coal Tech Program, annual interim report for fiscal year 

ending June 30, 1976, 2:8896 (ORNL-5208) 
IN-SITU GASIFICATION/REMOTE SENSING 

Remote monitoring of an in situ coal gasification process, 
2:8931 (SAND-76-5781) 

IN-SITU GASIFICATION/RESEARCH PROGRAMS 

Feasibility study of in situ coal gasification, 2:8948 (ERDA-tr- 
179) 

IN-SITU GASIFICATION/REVIEWS 

Underground coal gasification tech 
references), 2:8930 (SAND-76-0380) 

IN-SITU LIQUEFACTION 

First Rocky Mountain fuel symposium. Proceedings of a 
conference held Jan 30, 1976, in Provo, Utah (27 
abstracts only), 2:10177 (CONF-760138-( Absts. )) 

IN-SITU RETORTING/ECONOMICS 

Technical and economic study of an underground mining, 

rubblization, and in situ retorting system for deep oil shale 
its. Phase I report, 2:9128 (PB-249344) 
IN-S RETORTING/TECHNOLOGY ASS 

Technical and economic study of an underground mining, 
rubblization, and in situ retorting system for deep oil shale 
deposits. Phase I report, 2:9128 (PB-249344) 

INSOLATION 

Building for energy conservation: use of natural radiation 
balance, 2:9451 (NSF-RA-N-74-062) 

Sensitivity of solar collector design to solar input, 2:9550 (NSF- 
RA-N-74-062) 

INSOLATION/BIBLIOGRAPHIES 

Bibliography for solar energy workshop, 2:9456 (NSF-RA-N-74- 

062 


) 
INSOLATION/DATA ACQUISITION 
Access to solar radiation data, 2:9437 (NSF-RA-N-74-062) 
Comments on the quality of the NWS pyranometer network data 
from 1954 to the present, 2:9439 (NSF-RA-N-74-062) 


in the USSR (76 





INSOLATION/DATA ACQUISITION SYSTEMS 


INSOLATION/DATA ACQUISITION SYSTEMS 
Brief history of the solar radiation program, 2:9436 (NSF-RA-N- 
74-062) 
Method for the quantitative determination of insolation 
emplo ing current terrestrial and satellite measurements, 
3:9454 (NSF-RA-N-74-062 ) 
Reference insolation data base: a case history, with 
recc dations, 2:9449 (NSF-RA-N-74-062) 
Solar energy recorder, 2:9441 (NSF-RA-N-74-062) 
INSOLATION/DATA COMPILATION 
Access to solar radiation data, 2:9437 (NSF-RA-N-74-062) 
Comments on the quality of the NWS .R ranometer network data 
from 1954 to the present, 2:9439 ( -RA-N-74-062) 
INSOLATION/MEASURING INSTRUMENTS 
Instrumentation, measurements, and analyses of solar energy, 
2:9455 (NSF-RA-N-74-062) 
Solar energy recorder, 2:9441 (NSF-RA-N-74-062) 
INSOLATION/MEASURING METHODS 
Instrumentation, measurements, and analyses of solar energy, 
2:9455 (NSF-RA-N-74-062): 
Solar insolation microclimate determined using satellite data, 
2:9453 (NSF-RA-N-74-062) 
INSOLATION/MEETINGS 
Solar energy data workshop. Report and recommendations of 
the workshop held at Silver Spring, Maryland, November 29- 
30, 1973, 2:9457 (NSF-RA-N-74-062) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULIN/BIOLOGICAL EFFECTS 
Insulin effect on the cell cycle: analysis of the kinetics of growth 
eters in confluent chick cells, 2:11267 
RATED CIRCUITS/BIBLIOGRAPHIES 
Integrated circuit reliability (a bibliography with abstracts). 
see for 1964-Mar 1976, 2:10963 (NTIS/PS-76/0368) 
INTEGRATED CIRCUITS/PHYSICAL RADIATION EFFECTS 
Integrated circuit reliability (a bibliography with abstracts). 
Report for 1964-Mar 1976, 2:10963 (NTIS/PS-76/0368 ) 
Nuclear EMP: review of factors for application in component 
damage analysis, 2:10964 (PEM-52) 
INTEGRATED CIRCUITS/RADIATION HARDENING 
Radiation-hardened CMOS/SOS standard cell circuits. Quarterly 
report No. 2, 3 May-3 Aug 1975, 2:10948 (AD-A-017021) 
INTEGRATED CIRCUITS/RADIOSENSITIVITY 
Transient radiation tests on the Intel 2102 1024-bit random 
— memory. Test and evaluation report, 2:10955 (AD-A- 
6) 
INTEGRATED COOLING SYSTEMS/PERFORMANCE 
Integrated systems for power plant cooling and wastewater 
management, 2:10183 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERFEROMETERS/USES 
Investigation on the application of lasers for the measurement of 
deformations, 2:10968 (N-75-25146) 
INTERMEDIATE BTU GAS/CLEANING 
Low and intermediate Btu fuel gas cleanup (10 refs.), 2:8900 
(EPA-600/2-76-149) 
INTERMEDIATE BTU GAS/DENITRIFICATION 
Low and intermediate Btu fuel gas cleanup (10 refs.), 2:8900 
(EPA-600/2-76-149) 
Low energy gas retrofit to industry (9 refs.), 2:8926 (EPA- 
600/2-76-149 
INTERMEDIATE BTU GAS/DESULFURIZATION 
Low and intermediate Btu fuel gas cleanup (10 refs.), 2:8900 
(EPA-600/2-76-149) 
Low energy gas retrofit to industry (9 refs.), 2:8926 (EPA- 
600/2-76-149) 
INTERMEDIATE BTU GAS/SYNTHESIS 
Gasification process (Patent; for carbonaceous material), 2:9379 
Resource recovery from municipal refuse by semi-wet selective 


ulverizing system, 2:10270 
INTERMEDIA MASS NUCLEI/CHARGED-PARTICLE 
REACTIONS 
Reaction list for charged-particle-induced nuclear reactions Z = 
1 to Z= 98 (H to cf), October 1974-January 1976, 2:11598 
INTERMEDIATE MASS NUCLEI/NUCLEAR MAGNETIC 
MOMENTS 
Nuclear structure and magnetic moments in the f-p shell, 
2:11702 (CONF-7509135-P2) 
INTERMEDIATE MASS NUCLEI/NUCLEAR STRUCTURE 
Nuclear structure and etic moments in the f-p shell, 
2:11702 (CONF-7509135-P2) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
ROTARY ENGINES 
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INTERNAL COMBUSTION ENGINES/AFTERBURNERS 
Apparatus for afterburning the exhaust gases of an internal 
combustion engine to remove pollutants therefrom (Patent), 
2:10329 
Control installation for the proportioning of a secondary air 
quantity for achieving optimum combustion or after-burning in 
inte combustion engines (Patent), 2:10326 
Internal combustion engine exhaust cleaning method and system 
(Patent), 2:10325 
Thermal reactor with slidable supports for inner core (Patent), 
2:10328 
Thermal reactor (Patent), 2:10339 
INTERNAL COMBUSTION ENGINES/AIR HEATERS 
Heat distribution passage for manifold heater system (Patent), 
2:10308 
INTERNAL COMBUSTION ENGINES/CATALYTIC 
CONVERTERS 
mae purifying automotive exhaust gases (Patent), 
2:10331 
Device for purifying exhaust gases by catalytic reaction (Patent), 
2:10334 
Exhaust catalyst (Patent), 2:10336 
Monolithic catalytic converter having fluidized abrasive particles 
bed for maintaining catalyst activity (Patent), 2:10323 
Nitrogen oxide reduction system (Patent), 2:10330 
INTERNAL COMBUSTION ENGINES/COMBINED CYCLES 
Method and system for utilizing waste energy from internal 
combustion engines as ancillary power (Patent), 2:10313 
INTERNAL COMBUSTION ENGINES/DESIGN 
Apparatus and process for mechanical power production by 
acetylene combustion (Patent), 2:10277 
Reciprocating internal combustion engine with continuous 
combustion (Patent), 2:10302 
INTERNAL COMBUSTION ENGINES/EXHAUST 
RECIRCULATION SYSTEMS 
Exhaust gas recirculation system (Patent), 2:10316 
Exhaust system for multi-cylinder internal combustion (Patent), 
2:10327 
INTERNAL COMBUSTION ENGINES/FUEL ECONOMY 
Fuel saver and pollution control device (Patent), 2:10321 
INTERNAL COMBUSTION ENGINES/FUEL INJECTION 
SYSTEMS 
Fluid injecting devices in an internal combustion engine 
(Patent), 2:10306 
INTERNAL COMBUSTION ENGINES/FUEL SYSTEMS 
Apparatus for reducing the toxic components in the exhaust gas 
of internal combustion engines (Patent), 2:10322 
Arrangement for the preparation of the fuel-air mixture for an 
internal combustion engine (Patent), 2:10310 
Arrangement for correcting the proportions of air and fuel 
supplied to an internal combustion engine (Patent), 2:10317 
Fuel conversion system (Patent), 2:10304 
Intake system of internal combustion engine (Patent), 2:10311 
Internal combustion engine exhaust cleaning method and system 
(Patent), 2:10325 
Self-controlled vapor heat capsule for engine intake mixture 
heating (Patent), 2:10307 
INTERNAL COMBUSTION ENGINES/FUELS 
Methane-carbon dioxide mixtures in an internal combustion 
engine, 2:10209 
INTERNAL COMBUSTION ENGINES/HEAT RECOVERY 
Method and system for utilizing waste energy from internal 
combustion engines as ——- r (Patent), 2:10313 
INTERNAL COMBUSTION ENGINES/POLLUTION CONTROL 


Anti-pollution exhaust system for vehicles (Patent), 2:10320 

Apparatus for reducing the toxic components in the exhaust gas 
of internal combustion engines (Patent), 2:10322 

Corona discharge apparatus (Patent), 2:10319 

Fluid injecting devices in an internal combustion engine 
(Patent), 2:10306 

Fuel saver and pollution control device (Patent), 2:10321 

INTERNAL COMBUSTION ENGINES/TEST FACILITIES 

Engine di is from frequency components in exhaust 

(Patent), 2:10312 
INTERNAL COMBUSTION ENGINES/VAPOR GENERATORS 

A tus for generating high-temperature and high-pressure gas 
(Patent), 2:10287 

Sol sodas ton on be: S76 Part port 

ar. i number q ( rts). 
Data for November 1975-October 1975. atu of data 
reports issued as number 366 (supplement) February 1975, 
2:11443 (PB-247137-376-1/SL) 

Solar-geophysical data number 377. Part I. (prom reports). 
Data for mber 1975-November 1975. Ex tion of data 
reports issued as number 366 (supplement) February 1975, 

2:11445 (PB-247137-377-1/SL) 
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INTERPLANETARY SPACE/COSMIC RAY oe 
A quasi-linear kinetic equation for cosmic rays in 
interplanetary medium. Interim report, 2:11410 (AD-A- 
023849) 
INTERPLANETARY SPACE/MAGNETIC FIELDS 
———_ tary sector structure 1947-1975, 2:11450 (AD-A- 
2) 
INTERPLANETARY SPACE/RADIATION DOSES 
User’s manual for the AFWL Radiation Environment and 
Shielding Codes. Final report, 30 Sep 1973-31 Jul 1974, 
2:11808 (AD-A-019042) 
mee dae epee — 
Results obtai c for in ted 
of flares (CIN ampaign tegra' 
018336) 
INTERSTELLAR SPACE/COSMIC GASES 
Recent interstellar molecular line work, 2:11456 
INTERSTELLAR SPACE/MAGNETIC FIELDS 
Determination of the magnetic field under 
conditions due to ition of the atomic 
2:11461 (N- oa 51) 


Apparatus for onmed fracturing of rock formations 
(Patent), 2:9075 
INVERTERS/PHYSICAL RADIATION EFFECTS 
A theoretical study of the permanent and transient effects of 
ionizing radiation on the electrical performance of metal oxide 
semiconductor on sapphire inverters. Final report, 2:10959 


ae 
HEMICAL REACTION YIELD 

Pulse radiolysis of concentrated aqueous solutions of chloride, 

iodide, and persulfate ions, 2:10651 
IODIDES/RADIATION MONITORING 

Investigations on iodine and aerosol deposits on vegetation and 
other contact surfaces. Result - July 1973-June 1974 
(Part 2), 2:11147 (BNWL-tr-20 

DSORPTION 


uorescence, 


IODINE/A’ 
LWR Fuel Recycle . Quarterly progress report, April- 
June 1976, 2:9201 (BNWL-2080-1) 
IODINE/ION EXCHANGE 


LWR Fuel Recycle ly progress report, April- 


Program. Quarter! 
June 1976, 2:9201 (BNWL-2080-1) 
IODINE/STORAGE 


tion of collected radionuclide wastes for storage, 2:9309 
IODINE 125/ENERGY SPECTRA 
Mock iodine-125 radiation source (Patent; mixture of *'Am and 
1291), 2:9333 
IODINE 129/REMOVAL 
Models for calculating the effects of isotopic exchange, 
radioactive decay, and recycle in removing iodine from gas 
and liquid streams, 2:9290 
IODINE 131/ACTIVATION ANALYSIS 
Determination of "'I in grass. Final report, 2:10583 (AD-A- 
021230) 
— 131/BIOLOGICAL EFFECTS senate 
in tions on its of elemen' and bound 
‘oditee on grass. Result iC CNWLG Tuly 1971 -December 1972 
(Part II) (""1), 2:11146 (BNWL-tr-204) 
IODINE 131/BIOLOGICAL HALF-LIFE 
Investigations on deposits of elementary and organically bound 
iodine on on grass. rass. Result rt: July 1971-December 1972 
(Part II) (""1), 2:11146 (BNWL-tr-204) 
IODINE 131 
ae on — of elementary and organically bound 


: July 1971-December 1972 
ry II) TY uSeRTTT’ 2:11146 ( B NWL-t-204) 
[MONITORING 


IODINE 131 
ne eee nana ane eee ent 
iodine on on grass. Result : July 1971-December 1972 
(Part II) (1), ee NWL-tr-204) 
1/RADIATION 


in caliaee 

,2: 11199 (BNL2I 1) 

ICAL CONCENTRATION 

of decommi and decontamination of 


issioning 
eeecilities on the Hanford Reservation, 2:11173 (BNWL-2033) 
IODINE 131/REMOVAL 


High efficiency mixed species radioiodine air Aero 
‘Sdn: ahaa, 2:11139 (BNL-21541) 


observations 
). Special reports, 2:11426 (AD-A- 


m, 2:11139 (BNL-21541) 
High efficie ed radioiodine ai i 
e mix ine air 5 
pg he rd m, 2:11139 (BNL-21 4i¢ 
ENERGY 
—e ~¢ core electron binding energies with a four- 
uation, 2:10620 
IODINE COM NDS/IONIZATION POTENTIAL 
Prediction of core electron binding energies with a four- 


conus on i, 2:10620 


Investigations on iodine and aerosol deposits on tation and 
other contact surfaces. Result report: July 1973-June 1974 
(Part 2), 2:11147 (BNWL-tr-205) 

IODINE ISOTOPES/RADIATION 

Investigations on iodine and aerosol deposi tation and 
other contact surfaces. Result re: =" oer aly y 1973 fone 19 1974 
(Part 2), 2: ans! (BNWL-tr-20: 

ION ACOUSTIC WAVES/PLASMA DRIFT 
Suiciedladh cestnte Gavecen diihiinn te <ccngeaiuet 

2:12019 

ION ACOUSTIC WAVES/TWO-DIMENSIONAL 
CALCULATIONS 
Two-dimensional stability of ion-acoustic solitons, 2:12031 

ION ACOUSTIC WAVES/WAVE PROPAGATION 
a of ion-acoustic waves in a multi-component plasma, 


2:12021 
MONITORS 
Current monitor for the measurement of a pulsed ion beam, 
2:10889 (ANL-Trans-1075) 
ION BEAMS/BEAM NEUTRALIZATION 
Charge separation in a stable, quasineutral ion beam due to 
Coulomb collisions, 2:1 1903 
ION BEAMS/CHARGE EXCHANGE 
Plasma effects in cesium charge-exchange cell for negative ion 
production, 2:12092 (UCID-17283) 
ION BEAMS/COULOMB SCATTERING 


ar ee ce a stable, quasineutral ion beam due to 
Coulomb collisions, 2:1 1903 


ION BEAMS/FOCUSING 
Self-focusing of a negative-ion beam exciting ion plasma waves, 
2:12012 


COLLISIONS 

See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-ION COLLISIONS 


roscopy to atomic collisions in 
solids, 2:11503 (AD-A-018556) 
ION COLLISIONS/SECONDARY EMISSION 
Emission of secon electrons from solid deuterium, 2:11509 
ION DETECTION/SI SEMICONDUCTOR DETECTORS 
All epitaxial silicon diode heavy ion detector, 2:10909 (LA-UR- 
76-2285) 
Thin epitaxi 
2291) 
ION PLASMA WAVES/EXCITATION 
Self- ———e of a negative-ion beam exciting ion plasma waves, 
2:12012 
ION SOURCES 
See also ALPHA SOURCES 
ION poems el . , 
ee ration (Electrode parameters), 
UR-CEATC 788) 3) 


1 511507 (1 (EUR 
ION-ATOM COLL E EXCHANGE 
Defense Nuclear Agency Socae Rendae Rate Handbook. Second 
edition. Revision number 5, June 1975 (Near-thermal 
energies), 2:11473 (AD-A-018386) 
a wre charge transfer in low-energy ion-atom collisions. 
tific jnl (Below 1 2th 2:11526 (AD-A-022428) 
ION-ATOM COLLISIONS/X-RAY SPECTRA 
Lorentzian contribution to the molecular-orbital 
x-ray yield, 2:11535 
IONIC CRYSTALS/CRYSTAL DEFECTS ide 
Second ical conference on lattice defects in 
ionic pong August 30-September 3, 1976. 
Abstracts (Color centers, point defects, dislocations), 2:10575 


(CONF-76083 I -( Absts. )) 

-ION COLLISI INATION 
ee of ion-ion recombination cross sections. 

19 1974-18 Oct 1975, 2:11525 (AD-A-021286) 

See also D REGION 


E REGION 
F REGION 


silicon for dE/dx detectors, 2:10910 (LA-UR-76- 


for 





High latitude supplement to the URSI handbook on 
7 tation and reduction, 2:11494 (PE 24791650 L) 
1ONOSP ers sy + rn RAPHIES 
(a bibliograph abstracts). Report for 1964- 
6 (Observations pices desing. solar eclipses), 2:11442 
(NTIS/PS-76/0131) 
IONOSPHERE/CHEMICAL REACTION KINETICS 
Reaction rate data. Number 54. Annual summary report for FY 
1975, 2:11482 (AD-A-022067) 
IONOSPHERE/CHEMICAL REACTIONS 
Numerical modeling of aurora. Volume I of the calendar year 
1974 annual to the Defense Nuclear Agency. HAES 
No. 16. Memorandum rt, 2:11470 (AD-A-017729) 
PHERE/DATA PROCESS 
Development of numerical techniques and computer systems for 
ric and microwave physics 
ns. Final report | Mar 1974-31 Dec 1975, 2:11407 
(A 0022975) 
IONOSPHERE/DISTURBANCES 
ysics and space data bulletin. Volume XI, number 4, 
fourth quarter 1974. Special reports, 2:11497 (AD-A022358) 
tenbigiee.t irregularities: HAES support. HAES re; 
No. 29. Final report, 1 Oct 1974-30 Sep 1975, 2:11485 (AD- 
A-023468) 
IONOSPHERE/ELECTRIC CURRENTS 
Numerical modeling of aurora. Volume I of the calendar year 
1974 annual report to the Defense Nuclear Agency. HAES 
No. 16. Memorandum report, 2:11470 (AD-A-017729) 
IONOSPHERE/ELECTRIC FIELDS 
Numerical modeling of aurora. Volume I of the calendar year 
1974 annual report to the Defense Nuclear Agency. HAES 
rt No. 16. Memorandum report, 2:11470 (AD-A-017729) 
IONOSPHERE/ELECTRON DENSITY 
Ambient electron density profiles: project SECEDE II. Final 
report, 2:11468 (AD-A-017078) 
Data reduction and a in the area of satellite studies. Final 
report, | May 1972-30 Apr 1975, 2:11474 (AD-A-018786) 
Determination of the precision for measuring hot 
temperature and electronic density with a double 
dipole antenna in passive mode., 2:11492 (N-75-33849) 
Quantitative global model of i ric electron density. 
Annual report, 2:11480 gio nae tre 
Radar refraction computations ry gital vertical-incidence 
ionograms. Interim report, 2:11479 (AD-A-020353) 
Specification of the thickness of the topside of the i 
Environmental research papers, 2:11477 (AD-A-019707) 
IONOSPHERE/ELECTRON TEMPERATURE 
Determination of the precision for measuring hot plasma 
temperature and electronic density with a double sphere 
di antenna in ive mode., 2:11492 (N-75-33849) 
IONOSPHERE/EMISSION SPECTRA 
I ric i larities: HAES program support. HAES report 
No. 29. Final report, 1 Oct 1974-30 Sep 1975, 2:11485 (AD- 
A-023468) 
IONOSPHERE/EXCITATION 
—— of the stimulation of ulf waves, 2:11472 (AD-A- 
018245) 
IONOSPHERE/JOULE HEATING 
tonospheric irregularities: HAES support. HAES report 
No. 29. Final report, 1 Oct 1974-30 Sep 1975, 2:11485 (AD- 
A-023468) 
IONOSPHERE/MATHEMATICAL 
2:11478 (AD-A-020272) 
IONOSPHERE/MOTION 
Early-time striation structuring in ionized barium clouds due to 
the presence of BaO flow. Memorandum report, 2:11487 
(AD-A-024049) 
IONOSPHERE/PARAMETRIC INSTABILITIES 
and electron acceleration in parametric 


MODELS 
ric modeling. Interim report, 


Anomalous absorption 
instabilities, 2:11495 
IONOSPHERE/PLASMA WAVES 
Theoretical and experimental studies of e-related plasma 
wave p' and resonance an anes Semiannual 
rt, 1 Jul-31 Dec 1974, 2:11491 (N-75-26859/9ST) 
IONOSPHERE/REACTION KINETICS 
— Nuclear Agency reaction rate handbook. Second 
ition. Revision number 6, 2: 11488 (AD-A-024362) 
IONOSPHERE/WAVE PROPAGATION 
uency wave-reflection properties of the equatorial 
“Sonos re. Environmental research papers, 2:11490 (AD-A- 


Po ene of ELF signal and noise variability on northern 
latitude =. Interim vere 2:11471 (AD-A-018086) 
— OV 5-6 measured solar proton event alpha/proton flux 
tios and associated atmospheric effects. Final scientific 
putt, 2:11432 (AD-A-021909) 
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The calculation of riometer abso m and an approximation 
connection between riometer a ion and solar proton 
fluxes during nighttime PCA. events. Environmental research 

rs, 2:11476 (AD-A-019656) 
- [NATURAL GAS INDUSTRY 
ee ys and LP-gas manufacturing, 2:9124 
CO 750380- 


IRIDIUM/CATALYTIC EFFECTS 
Effect of gold on hydrogenolysis, isomerization, and 
dehydrocyclization reactions on polycrystalline platinum and 
iridium foils, 2:10632 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts), 2:9347 
IRIDIUM/ELECTRON S 
Widths of atomic 4s and 4p vacancy states, 46 less than or equal 
to z less than or equal to 50, 2:10435 (N-76-13932) 
IRIDIUM 187/HIGH SPIN STATES 
Investigation of high-spin states in transitional nuclei, 2:11722 
(CONF-7509 135-P1) 
IRIDIUM 189/HIGH SPIN STATES 
Investigation of high-spin states in transitional nuclei, 2:11722 
(CONF-7509135-P1) 
IRIDIUM OXIDES/CRYSTAL STRUCTURE 
Crystal data for CaglrO,, 2:10551 (LA-6495-MS) 
IRIDIUM OXIDES/ELECTROCHEMISTRY 
Optical and electrochemical properties of surface films formed 
inum and iridium in the oxygen evolution region, 
2:10638 (BNL-21509) 
IRIDIUM OXIDES/OPTICAL PROPERTIES 
Optical and electrochemical properties of surface films formed 
on inum and iridium in the oxygen evolution region, 
2:10638 (BNL-21509) 
IRON/CATALYTIC 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts), 2:9347 
IRON/CHEMICAL REACTION KINETICS 
Mechanism of the quenching of the emission of substituted 
pol idi thenium(II) complexes by iron(II), 
chromium(III), and europium(III) ions, 2:10642 
IRON/ELECTRON-ATOM COLLISIONS 
Electron impact ionization cross sections of , chromium and 
iron. Final technical report, 16 Apr 1971-31 Dec 1973, 
2:11527 (AD-A-024208) 
IRON/GALVANOMAGNETIC EFFECT 
Galvanomagnetic properties of iron to 200 kOe, 2:10449 
IRON/NEUTRON REACTIONS 
Integral measurements to test neutron scattering and gamma-ray 
production cross sections for Be, C, N, H,O, and Fe. Final 
. Aug 1971-May 1975 (2 to 20 MeV), 2:11672 (AD-A- 
022196) 
IRON/NEUTRON TRANSPORT 
Integral experiments of neutron propagation in sodium-steel 
mediums, 2:11810 (CEA-CONF-3375) 
Measured and calculated neutron albedo for concrete and iron, 


IC EFFECT 
photoemission yields from metals at 
various x-ray angles of incidence. Interim report, 2:10422 
(AD-A-019135) 
IRON/PRECIPITATION 
Removal of trace metals from wastewater by lime and ozonation, 
2:11189 
gay ta oe pcre mt CHEMICAL ANALYSIS 
nalytical procedures for depleted UF, and uranium alloys in 
"Saaemeee programs, 2:10585 (NLCO-1136) 

Design, construction, and application of XRF systems for 
analysis of trace elements in clinical, biological, and 
environmental Ss — August 1, 1975-June 
30, 1976, 2:11212 (COO- 

IRON/SORPTIVE 
Method pm dry removal of sulfur dioxide from furnace flue, 
and other —_< (Patent; 4 claims; | drawing), 2:8994 
PROPERTIES 


IRON/THERMODY NAMIC 
Thermodynamics of chemical laser and high tem ture 
Final report 1 Jul 1974-30 Jun 1975, 2:10420 (AD-A- 


uasi-rotational levels in weakly deformed 
nuclei, 2:11701 ( ‘ONF.7509135-P1) 
IRON 56/HIGH SPIN STATES 
High states in the f-p shell, 2:11707 (CONF-7509135-P1) 
IRON TARGET/ REACTIONS 
Nuclear size and information from ae 
scattering at 100 MeV, 2:11694 (CONF- 135- 72) 
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IRON ALLOYS 
See also HASTELLOYS 
HAYNES ALLOYS 
INCONEL 600 
INCONEL X750 
IRON BASE ALLOYS 
STEELS 
IRON ALLOYS/FABRICATION 
An evaluation of some 
heavy sections. Final 
2:10354 (AD-A-022494) 
IRON ALLOYS/HYPERFINE 
Moessbauer studies of 
IRON ALLOYS/MECHANICAL 
Metallic composites formed ‘in situ reactions in the solid 
state. Final report 18 Oct 1974.18 1975 (Additions to 
aligned Co-Si eutectoid; eutectoids in Ti-Cu, Mo-Fe, Mo-Co), 
2:10395 (AD-A-023007) 
IRON ALLOYS/SOLVENT PROPERTIES 
Solubility of hydrogen in intermetallics containing rare earth and 
3d transition metals, 2:10458 
IRON BASE ALLOYS 
See also INCOLOY ALLOYS 
KOVAR 
IRON BASE ALLOYS/CORROSION 
gene 4 —— and corrosion in fuel reprocessing plants, 


IRON COMPLEXES/BINDING ENERGY 
Core binding energies of some metal 
diketones in the vapor phase, 2:1 
IRON wage are yn gape 
Nature of the high spin-low spin crossover in tris( N-ethyl-N- 
phen idithiocarbamato iron(II), 2:10616 
IRON MPLEXES/PHOTOELECTRON SPECTROSCOPY 
Study of bridging and terminal carbonyl groups in transition 
ee by x-ray photoelectron spectroscopy, 
IRON COMPLEXES/STRUCTURAL CHEMICAL ANALYSIS 
Study of bridging and terminal carbonyl groups in transition 
— — by x-ray photoelectron spectroscopy, 
IRON be pe ee we ATION 
and chemical catalysis of ferrous iron in acid mine 


titanium alloys in 
(6Al-6V-2Sn-; 8Mo-8V-2Fe-3Al), 


UCTURE 
rare earth-Fe, alloys, 2:10383 


iketonates and B- 


TION 
t by heavy metals from the land 


. Technical 
A 7. 1976, 2:11166 ( 
IRON XIDES/ELECTRICAL 


Noncrystalline semiconductors: electrical and thermal ae 
Final report 1 Jan-30 Dec 1975, 2:10517 (AD-A-020138) 
IRON OXIDES/FRACTURE PROPERTIES 
Ceramic research on transformational supe icity and 
June 1, 1975-May 31, 1976, 2:10506 (COO-3430-5) 
IRON-AIR BATTERIES/CATHODES 
Metal/air cells and improved air electrodes for use therein 
(Patent), 2:10104 
IRRADIATION CAPSULES/CRITICAL HEAT FLUX 
Critical heat flux through a it water annulus, 2:9976 
IRRIGATION/ENERGY 
Assessment of energy inputs for Texas agricultural production, 
2:10195 
IRRIGATION/FEASIBILITY STUDIES 
Hydro ay and irrigation: Rakaia River concept study 
No. 7, 2:10126 (NP-21133) 
RINGS/ACCELERATOR FACILITIES 


es 2:10902 (BNL-50528) 
ree phe 'YNAMICS 
Clearing requirements in based on the electron- 


ISABELLE oes ane 10898 (BNL_20350(Vol 2)) — 


Electron clearing for the ISA proton beam, 2:10903 (BNL- 


report, June 1, 1976- 
2727-4) 


system 
of prod and distributing helium for 4.5 K 
saceha ering epics 2910900 (BNLSIS1«) 
ISABELLE: _~ for a proton-proton 
> construction of 
acoclerator faci, 2:10901 (BNL-50519) 
2 ae 


ISABELLE: a 


mani sceelertr facility, 210901 (BN 2:10901 one 50519) 


— ISABELLE shielding requirements, 2:10904 (BNL- 
) 
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meee S STORAGE RINGS/SUPERCONDUCTING 


Saaeiinemeneny Nb,Sn dipole t, 2:10899 (BNL-21707) 
ISAR REACTOR/REACTOR CTOR CONTROL SYSTEMS 
Kernkraftwerk Isar (KKI). Scram system, 2:10058 


ISOBAR MODEL 

Doorway-isobar theory for meson-nucleus physics. I. The isobar- 

doorway picture, 2:11787 

Isobar propagation in the nuclear medium, 2:1 1667 
ISOBAR MODEL/PAULI PRINCIPLE 

Effect of the exclusion principle on the A-isobar, 2:11755 
ISOBAR MODEL/PION INS 

Pion induced reactions in the isobar model, 2:11776 

Study of the doorway isobar model for pions, 2:11668 


See N|RESONANCES 
ISOBUTANE 
See 2-METHYLPROPANE 
YMES/MET 


ISOENZ ABOLISM 
Studies on LDH i eS RNase and RNase inhibitor 


activities in includin; ites, and cancer 
tissues, 2: 11213 ( SRNL tr-4164) ae 
/BIOCHEMICAL REACTION KINETICS 
aceaaiebeaenathe cis-trans-isomerase: affinity chromatography on 
f aeeng = . Two-substrate-binding sequence 
inhibition patterns, 2:11235 


See CHEMICAL REACTIONS 


ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 
(For separation of isotopes of the same element only.) 
See also GAS CENTRIFUGES 
GASEOUS DIFFUSION PROCESS 
LASER ISOTOPE SEPARATION 
ISOTOPE SEPARATION/EXTRACTION TOGRAPHY 
of compounds differing in isotopic composition 
(Patent), 2:10637 
ISRAEL/AIR QUALITY 
Air pollution trends in Tel Aviv, Israel, 2:11117 
ITALY/TECHNOLOGY TRANSFER 
Summary minutes of and commentary on the second meeting on 
an industrial international data base, Rome, February 25-26, 
1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 
ITERATIVE METHODS 
Orthomin, an iterative method for solving sparse sets of 
simultaneous linear equations, 2:9061 


J 


j-3105 RESONANCES 
See PSI-3105 RESONANCES 
JAPAN/NUCLEAR POWER 
Nuclear oduction and environmental safety, 2:9955 
JAPAN NUCLEAR POWER 
Present situation of floating nuclear power plants, 2:9703 
JAPAN/POLLUTION REGULATIONS 
T for the control of sulfur oxides and nitrogen oxides 
in Japan, 2:11129 
“Gesaraas a ge ~l J 2:10262 
c ics waste in Japan, 2: 
Separate setisctinn off bavneueta refuse in Tokyo, 2:9391 
Urban-rural environmental combination program, 2:9392 
JAPAN ATR FUGEN 
See JATR REACTOR 
JAPAN POWER DEMONSTRATION REACTOR 
See JPDR REACTOR 
JATR REACTOR/FUEL ASSEMBLIES 
Forced vibration test of fuel assembly for ATR ‘Fugen’, 2:9760 
JATR vate pot a CORES aaa 
Development of softwares for core design, safety design, ‘or 
the analysis of characteristics of advanced thermal 
reactor 'F 


JATR REA’ EACTOR KINETICS 
it of softwares for core design, safety design, and for 
of characteristics of advanced thermal 


Phe analy of operational characters a —— 
— characteristics vanced 





JET ENGINE FUELS/PRODUCTION 


JET ENGINE FUELS/PRODUCTION 
Aviation turbine fuels from shale and coal oils (Evaluation of 
processes for production of refinery feedstocks), 2:9134 
Production of shale oil crude and its refining into military 
a fuels (Use of Paraho Process; storage of product), 
JET ENGINE FUELS/STABILITY 
Production of shale oil crude and its refining into military 
= fuels (Use of Paraho Process; storage of product), 
2:9137 
JET TOKAMAK/HIGH-FREQUENCY HEATING 
Lower hybrid resonance heating of large Tokamaks. Slow wave 
structure and matching problems, 2:11841 (EUR-CEA-FC- 
793) 
JET TOKAMAK/SUPERCONDUCTING MAGNETS 
Superconductivity applied to thermonuclear fusion, 2:12084 
JOINTS 
See also WELDED JOINTS 
JOINTS/TESTING 
Adhesion testing of deposit-substrate combinations, 2:10366 
(SAND-76-8507 ) 
JOSEPHSON JUNCTIONS/FABRICATION 
Thin-film metal coated insulation barrier in a Josephson tunnel 
junction (Patent application), 2:10692 
J E HEATING 
Current heating of plasma in the L-2 stellarator, 2:11867 
(CONF-761012- 39) 
JPDR REACTOR/PRESSURE VESSELS 
— assessment for JPDR pressure vessel, 2:9695 (JPNRSR- 


) 
JUELICH-DIDO REACTOR 
See FRJ-2 REACTOR 
JUNCTION DIODES/FABRICATION 
Research on nonlinear and integrated optical materials. Final 
rt 1 Jul 1974-30 Jun 1975, 2:10572 (AD-A-022047) 
JUNCTION TRANSISTORS/PHYSICAL RADIATION EFFECTS 
Radiation damage to junction and MOS transistors, 2:10965 
(AD-A-017883) 


JUNCTIONS (SEMICONDUCTOR) 
See SEMICONDUCTOR JUNCTIONS 
JUPITER PLANET/INFRARED RADIATION 
Observations of Jupiter with a Hadamard transform 
spectrometer. Final report 15 Jan 1974-14 Jan 1976, 2:11465 
(AD-A-025273) 
JUPITER PLANET/RADIOWAVE RADIATION 
Earth-based observations of Jupiter: millimeter to meter 
wavelengths, 2:11464 (AD-A-023217) 


KALPAKKAM PFR REACTOR/REACTIVITY COEFFICIENTS 
Parabolic coefficient of reactivity measurements for the design 
of repetitively pulsed fast reactor, 2:9978 
KANSAI-3 REA 
See TAKAHAMA-I REACTOR 
KAOLINITE/ISOTOPIC EXCHANGE 
Hydrogen and oxygen ——- exchange reactions between clay 
minerals and water, 2: 
KAOLINITE/ROCK-FLUID INTERACTIONS 
Hydrogen and oxygen oes exchange reactions between clay 
minerals and water, 2:9 
KAON MINUS REACTIONS 
New data on the (K~,7~) reaction, 2:11682 
KAON MINUS REACTIONS/GIANT RESONANCE 
sa ant resonance in (K~, m~) reaction, 2:11705 
KAON MINUS REACTIONS/QUASI-FREE REACTIONS 
= i on formation of and supersymmetry in light hypernuclei, 
71169 
KAON MINUS-PROTON INTERACTIONS/CHARGE- 
EXCHANGE INTERACTIONS 
New data on K~pyields anti K°n and a anti KN partial wave 
analysis below 1.2 GeV/c, 2:11575 (LBL-5502) 
KAON MINUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
New data on K~pyields anti K°n and a anti KN partial wave 
analysis below 1.2 GeV/c, 2:11575 (LBL-5502) 
KAON MINUS-PROTON INTERACTIONS/LAMBDA-1405 
RESONANCES 
= 7 U - nuclear matter and implications for kaonic atoms, 
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KAON PLUS-NEUTRON INTERACTIONS/CHARGE- 
EXCHANGE REACTIONS 
Model for low energy kaon-nucleon interaction in the | = 0 
state, 2:11577 
KAON PLUS-NEUTRON INTERACTIONS/ELASTIC 
SCATTERING 


Model for low energy kaon-nucleon interaction in the | = 0 
state, 2:11577 
KAON REACTIONS/DISPERSION RELATIONS 
ery of forward dispersion relation to kaon "C scattering, 
11660 


KAON REACTIONS/ISOBAR MODEL 
Doorway-isobar theory for meson-nucleus physics. I. The isobar- 
doorway picture, 2:11787 
KAONIC A 
Recent results in pionic and kaonic atoms, 2:11594 
KAONIC ATOMS/ENERGY LEVELS 
Black sphere model for the line widths of kaonic and 
antiprotonic atoms (WKB approximation), 2:11519 
Kaonic atoms level shifts: potential approach, 2:11517 
Kaonic atoms level shifts: a scattering approach, 2:11518 
KAON-NUCLEON INTERACTIONS 
Current status of kaon-nucleon analysis below 3 GeV/c, 2:11561 
KAON-NUCLEON INTERACTIONS/S MATRIX 
Off-shell anti KN T-matrix, 2:11576 
KAONS/MULTIPLE PRODUCTION 
Neutrino interactions with e*4~ and multiple K°’s, 2:11558 
(LBL-5319) 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KARLSRUHE RESEARCH REACTOR FR-2 
See FR-2 REACTOR 
KARYOTYPE/AUTOMATION 
Characteristics of an automated clinical cytogenetics system, 
2:11245 (CONF-751158-) 
KARYOTYPE/DATA ‘sages 
Automatic k: progress, perspectives, and economics, 
2:11239 (CONF-751 158-) 
Cytophotometric analysis of human chromosomes, 2:11251 
(CONF-751158-) 
Karyotype analysis of Chinese hamster chromosomes by flow 
microfluorometry, 2:11253 (CONF-751158-) 
Minicomputer based karyotyping system, 2:11242 (CONF- 
751158-) 
Progress and problems in the cytophotometric analysis of g- 
banded chromosomes, 2:11238 (CONF-751158-) 
KARYOTYPE/MEASURING METHODS 
Flow ing: current status and potential development, 
2:11252 ( F-751158-) 
KCB REACTOR 
See BORSSELE REACTOR 
KEK SYNCHROTRON/PROTON BEAMS 
Present status of beam lines at KEK, 2:10871 
KERNFORSCHUNGSZENTRUM KARLSRUHE/RESEARCH 
PROGRAMS 
Nuclear research makes up the accounts. Results of two mai J 
projects of the Kernforschungszentrum Karlsruhe, 2:1004 
K ISAR 


See ISAR REACTOR 
K ST. 


‘ADE 
See STADE REACTOR 
K WUERGASSEN 

See WUERGASSEN REACTOR 

KEROGEN/STRUCTURAL CHEMICAL ANALYSIS 
Investigations of the h structure of kerogen from oil 

shale of the Green vp carps a hag 

), 2:9145 


New structural m 1 of oil shale kerogen (By x-ray diffraction), 


recovery in the pure-gas outlet of a 
separator (Patent), 2:10066 
ATION (REACTOR) 
See REACTOR KINETICS EQUATIONS 
KINK INSTABILITY/STABILIZATION 

Stabilization of kink disturbances by inhomogeneous magnetic 
fields, 2:11961 (N-76-11876) 

Stabilization of resistive kink modes in the tokamak, 2:11963 
(PPPL-1293) 


See ISAR REACTOR 
REACTOR 
See STADE REACTOR 
Klein-Gordon 
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KNOCK-ON ELECTRONS 
See ELECTRONS 
KOPPERS-TOTZEK PROCESS/FLOWSHEETS 
Low energy gas retrofit to industry (9 refs.), 2:8926 (EPA- 
600/2-76-149) 
KOVAR/ELECTRODEPOSITED COATINGS 
Adhesion testing of deposit-substrate combinations, 2:10366 
(SAND-76-8507) 
KRYPTON/CHEMICAL REACTIONS 
Experimental investigation of the chemistry of excited states of 
rare . Technical progress report, October 15, 1975-July 
15, 1976 (Quenching rate constants and branc’ hing ratios for 
rare gas halide excimer formation), 2:10604 ( 2807-3) 
KRYPTON/NEUTRON REACTIONS 
Cryostat for forming solid krypton or xenon targets for use in 
capture gamma-ray experiments, 2:10694 
KRYPTON/SCATTERING 
Mound Laboratory activities for the Division of Physical 
Research: Jan -June 1976, 2:10623 (MLM-2354) 
KRYPTON 78/ SEPARATION 
Mound Laboratory activities for the Division of Ph 
Research: January-June 1976, 2:10623 (MLM-2354) 
KRYPTON 83/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Ph 
Research: January-June 1976, 2:10623 (MLM-2354) 
KRYPTON 84/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: January-June 1976, 2:10623 (MLM-2354) 
KRYPTON 85/ADSORPTION 
Method and arrangement for the treatment of off-gases, 
containing radioactive wastes, especially krypton and xenon 
nuclides, 2:9277 
KRYPTON 85/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: January-June 1976, 2:10623 (MLM-2354) 
KRYPTON 85/RADIOACTIVE WASTE PROCESSING 
Method and arrangement for the treatment of off-gases, 
containing radioactive wastes, especially krypton and xenon 
nuclides, 2:9277 
KRYPTON 86/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: Jan -June 1976, 2:10623 (MLM-2354) 
KRYPTON 86 TARGET/NEUTRON REACTIONS 
Cryostat for forming solid krypton or xenon targets for use in 
capture gamma-ray experiments, 2:10694 
KRYPTON IONS/ION-ATOM COLLISIONS 
Symmetric charge transfer in low-energy ion-atom collisions. 
Scientific jnl (Below | keV), 2:11526 (AD-A-022428) 


L 


LABORATORY EQUIPMENT 
See also VACUUM PUMPS 
LABORATORY EQUIPMENT/AUTOMATION 
LLL automates third EPA lab, 2:10672 (UCRL-50025-76-2) 
LABYRINTH 
See AUDITORY ORGANS 
LACTATE DEHYDROGENASE/METABOLISM 
Studies on LDH isoenzymes, RNase and RNase inhibitor 
activities in varying animals including parasites, and cancer 
tissues, 2:11215 (ORNL-tr-4164) 
LAMPF LINAC/ACCELERATOR FACILITIES 
Stretched-wire, remote, position-sensing device for EPICS 
(Energetic Pion Channel and Spectrometer (EPICS)), 2:10895 
(LA-6381) 
LAMPF LINAC/COMPUTERS 
Computing in support of experiments at LAMPF, 2:10896 (LA- 
6543-MS) 
LAMPF LINAC/ELECTROMAGNETS 
General ion-optical correction element, 2:10892 
LAND POLL 
See also ACID MINE DRAINAGE 
LAND POLLUTION/MEETINGS 
Pollution: engineering and scientific solutions. Proceedings of a 
a held in Tel Aviv, Israel, June 12-17, 1972, 
LAND RECLAMATION/COMPARATIVE EVALUATIONS 
Study of the effectiveness of backfilling in controlling mine 
drai , 2:11180 
LAND U: 
Energy, agriculture, and waste management (Book of conference 
Pp ings), 2:10186 
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pay of animal waste replacement for inorganic fertilizers, 

Summaries of foreign government environmental reports. 
Number 41, 2:11091 (NTISUB/B-135) 

Summaries of foreign government environmental reports. 
Number 42, 2:11 (NTISUB/B- 1 35--76/002) 

Waste management systems in relation to land 
disposal/utilization, 2:10210 

World food, energy, man, and environment, 2:10163 

LAND USE/PLANNING 

Effects of pay yee upon 2 populations and 
ecosystems. Final report (Ecologi tives in land use 
Guations, 2:11175 {ORO-3299-140) 

Kansas City: a model of underground development, 2:10147 
(CONF-750365-) 

Proceedings of the symposium on the development and 
utilization of underground e, Kansas City, Missouri, 
March 5-7, 1975, 2:10146 (CONF-750365-) 

Urban diffusion problems, 2:1 1065 (ATDL-76/14) 

LANDGARD PYROLYSIS SYSTEM 
i pe refuse pyrolysis system for Baltimore, Maryland, 


LANDGARD PYROLYSIS SYSTEM/EVALUATION 
Pyrolyzing test of municipal waste in Japan, 2:9405 
LANGUAGES (PROGRAMMING) 
See PROGRAMMING LANGUAGES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM COMPLEXES/THERMODYNAMIC 
PROPERTIES 
Thermodynamic parameters of formation of lanthanide squarate 
complexes, 2:10613 
LANTHANUM OXIDES/EXCITATION 
Anomalous quasielastic light scattering from metal oxide glasses, 
2:10523 
LANTHANUM OXIDES/LIGHT SCATTERING 
Anomalous quasielastic light scattering from metal oxide glasses, 
2:10523 
LASER CAVITIES/DESIGN 
Very high intensity reaction chamber design. II. Stable resonator 
etalon, 2:10780 (LA-6124-MS( Vol.2)) 
LASER CAVITIES/PERFORMANCE 
Low-pressure loss cavity for repetitively pulsed electric-discharge 
lasers. Final report, 2:10742 (AD-A-018770) 
LASER CAVITIES/SURFACE TREATMENTS 
Method of increasing the strength of silicate glass laser rods 
(Patent), 2:10833 
LASER FUSION REACTORS/ECONOMICS 
Some basic energy and economic considerations for a laser 
ignited fusion reactor, 2:12055 
LASER FUSION REACTORS/ENERGY BALANCE 
Some basic energy and economic considerations for a laser 
ited fusion reactor, 2:12055 
LASER FUSION REACTORS/NEUTRON REACTIONS 
Neutronic study of a laser fusion hybrid reactor design, 2:12064 
(UCRL-78069) 
LASER FUSION REACTORS/RESEARCH PROGRAMS 
Laser thermonuclear synthesis in the power engineering of the 
future, 2:12106 
LASER FUSION REACTORS/STRESSES 
First wall response to energy disposition in conceptual laser 
fusion reactors, 2:12063 (UCRL-77588(Rev.1)) 
LASER FUSION REACTORS/X-RAY SPECTRA 
Ultrafast x-ray diagnostics for laser fusion experiments, 2:11876 
age ye ae 
LASER IMPLOSIO 
oe optics for Thigh peak-power laser fusion systems, 


LASER IMPLOSIONS/ANALYTICAL SOLUTION 
Calculation of the geometrical intensity on an image surface, 
2:12107 
LASER IMPLOSIONS/ENERGY SPECTRA 
Determination of the pr of laser fusion targets using the a- 
icle TOF technique, 2:12103 (UCRL-77078) 
LASER IMPLOSIONS MA SIMULATION 
Electron thermal conduction in laser fusion plasmas, 2:12109 
LASER IMPLOSIONS/RADIATIONS 
Thin-film detector system for laser-fusion studies, 2:12108 
LASER IMPLOSIONS/RESEARCH PROGRAMS 
Plasma experiments with 1.06 um lasers at Lawrence Livermore 
Laboratory, 2:12104 (UCRL-77943) 
LASER SEPARATION - 
Isotope separation process (Patent), 2:9188 
Mixed phase evaporation source (Patent), 2:9191 
Optical isotope enrichment: a scientific overview, 2:9189 
Tunable lasers for isotope separation, 2:10799 
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LASER ISOTOPE say ts nn , i soe 
Program in support o umper program for laser isotope 

separation prodigy -serelber report, | Jul-31 Dec 1975, 2:9327 
(AD-A-021403) 
LASER MATERIALS 

Mac description of laser-type matter. Annual technical 
report Aug 1974-Aug 1975, 2:10741 (AD-A-018741) 

Solid fluoro-oxidizer systems for chemical lasers (Patent), 
2:10822 

LASER MATERIALS/CHEMICAL COMPOSITION 

Phosphate glass for laser use (Patent), 2:10821 

LASER MATERIALS/CHEMICAL REACTIONS 

Efficient chemical production of singlet delta oxygen. Interim 

rt, 30 Jun 74-30 1975, 2:10768 (AD-A-024107) 
LASER MATERIALS/CRYSTAL DOPING 

0.85 micron solid-state laser material evaluation. Semiannaul 

report, No. 1, 5 Jun-S Dec 1972, 2:10715 (AD-909527) 
LASER MATERIALS/FABRICATION 

Laser cartridge concept development study. Final report 9 May 

1974-15 Nov 1975, 2:10771 (AD-A-024442) 
LASER MATERIALS/MATERIALS TESTING 

Growth and evaluation of crystals of four-level laser materials. 
Final technical report 1 Oct 1968-30 Apr 1974, 2:10750 (AD- 
A-020271) 

LASER MATERIALS/PERFORMANCE 

Laser cartridge concept development study. Final report 9 May 

1974-15 Nov 1975, 2:10771 (AD-A-024442) 
LASER MATERIALS/PRODUCTION 

Combustion-electric laser (Patent), 2:10827 

Method for producing a lasable gaseous mixture for use in and 
operation of electron beam-sustainer stabilized carbon dioxide 
lasers (Patent), 2:10826 

LASER MATERIALS/RADIATION EFFECTS 

Laser induced damage in optical materials: 1975. Proceedings of 
a symposium (7th) sponsored by National Bureau of 
Standards, American Society for Testing and Materials, Office 
of Naval Research and Energy Research and Development 
Administration, held at National Bureau of Standards, 
Boulder, Colo. on July 29-31, 1975. Annual report (final), 
2:10792 (PB-252186) 

Radiation damage of laser materials (a bibli hy with 
abstracts). Report for 1964-Apr 1976, 2:10789 (NTIS/PS- 
76/0383) 

LASER MATERIALS/SUPPORTS 
Geometric study of the support structure of the laser reflectors. 
ject Starlet, 2:10786 (N-76-17382) 
LASER MATERIALS/SURFACE TREATMENTS 

Laser window surface finishing and coating science. Semiannual 
technical report No. 2, 2 Jun-2 Dec 1975, 2:10761 (AD-A- 
022684) 

LASER MIRRORS/DEPOSITION 

Synthesis of new or improved optical and electrical materials. 
Final report | Apr 1971-31 Dec 1974 (Deposition of Ga/sub 
x/In/sub 1-x/Sb, AIN, AISb, and laser mirror), 2:10355 (AD- 
A-023903) 

LASER RADIATION/BEAM OPTICS 

Reduction of thermal blooming by beam optimization. Quarterly 
report | Oct-31 Dec 1973, 2:10744 (AD-A-019561) 

Reduction of thermal blooming by beam optimization. Quarterly 
report No. 2, | Jan-31 Mar i974, 2:10745 (AD-A-019562) 

Reduction of thermal blooming by beam optimization. Quarterly 
report No. 3, 1 Apr-30 Jun 1974, 2:10746 (AD-A-019563) 

Reduction of thermal blooming by beam optimization. Final 
report | Oct 1973-30 Sep 1974, 2:10752 (AD-A-020497) 

LASER RADIATION/BIOLOGICAL EFFECTS 
Biological effects of laser radiation (a bibliography with 
= Report for 1964-Dec 1975, 2:11380 (NTIS/PS- 
/893) 
LASER RADIATION/FOCUSING 
tical focusing criteria for laser fusion, 2:10798 
LASER RADIATION/HEALTH HAZARDS 

Corneal curvature changes due to exposure to a carbon dioxide 
laser: a prelimi . Preliminary report, Mar 1974-Mar 
1975, 2:11377 (AD-A-020987) 

Evaluation of a limiting mirror for laser eye and sensor 

rotection, 2:11383 (AD-A-017733) 
LASER RADIATION/TEMPERATURE 

Experimental observations of thermal-blooming compensation 
using a deformable-mirror system. Proj 2:10743 
(AD-A-019465) = seg report 

LASER-PRODUCED PLASMA/ABSORPTION 

—— and backscattering of CO, laser radiation in a 

lasma column, 2:11948 (RLO-2225-T28- ” 
LASER-PRODUCED PLASMA/DISTRIBUTIO) 

Production and distribution of fast ions in io produced 

plasma, 2:12110 
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LASER-PRODUCED PLASMA/EMISSION SPECTRA 
Experimental study of the perturbation of the cesium-atom 
spectrum by a multiphoton-ionization method, 2:11955 
LASER-PRODUCED PLASMA/ENERGY SPECTRA 
Production and distribution of fast ions in laser produced 
plasma, 2:12110 
Spectral measurements of x-rays and electrons emitted from 
1.06 ym laser produced plasmas, 2:11949 (UCRL-77087) 
LASER-PRODUCED PLASMA/ENERGY TRANSFER 
Collective plasma behavior in laser plasma experiments, 2:11950 
(UCRL-78005 ) 
Laser-radiation absorption by plasma formed by the explosion of 
an aluminum wire in air, 2:11952 
LASER-PRODUCED PLASMA/LASER RADIATION 
Absorption and backscattering of CO, laser radiation in a 
plasma column, 2:11948 (RLO-2225-T28-13) 
LASER-PRODUCED PLASMA/PLASMA DIAGNOSTICS 
Active readout KAP x-ray spectrometer, 2:11874 (UCRL- 
77074) 
Gas temperature in a plasma produced by a carbon monoxide 
laser, 2:11883 (N-76-14934) 
LASER-PRODUCED PLASMA/RESEARCH PROGRAMS 
Plasma experiments with 1.06 4m lasers at Lawrence Livermore 
Laboratory, 2:12104 (UCRL-77943) 
LASER-PRODUCED PLASMA/THERMAL CONDUCTIVITY 
Electron thermal conduction in laser fusion plasmas, 2:12109 
LASER-PRODUCED PLASMA/X-RAY DETECTION 
Fast x-ray shutters (X-ray diffraction measuring methods), 
2:11881 
LASER-PRODUCED PLASMA/X-RAY SPECTRA 
Spectra of the continuous x-ray emission and pump reflection of 
a laser-produced plasma, 2:11954 
Spectral measurements of x-rays and electrons emitted from 
1.06 ym laser produced plasmas, 2:11949 (UCRL-77087) 
X-ray conversion efficiency of a CO, laser produced 
polyethylene plasma. Final report, 2:11945 (AD-A-019651) 
LASER-PRODUCED PLASMA/X-RAY SPECTROSCOPY 
Fiber array technique for subnanosecond x-ray framing camera, 
2:11875 (UCRL-77740) 
LASER-RADIATION HEATING 
Application of optimal control theory to laser heating of a 
plasma in a solenoidal magnetic field, 2:11858 
Laser interaction with plasmas in high magnetic fields, 2:11850 
LASER-RADIATION HEATING/FLUORESCENCE 
SPECTROSCOPY 
Laser-generated plasma from solid targets, 2:11866 
LASER-RADIATION HEATING/NONLINEAR PROBLEMS 
Nonlinear heating of plasmas by high- r lasers. Interim 
re 1 Aug 1974-31 Jul 1975, 2:11838 (AD-A-017717) 
LASER-RADIATION HEATING/PLASMA DIAGNOSTICS 
Experimental study of a laser-heated solenoid, 2:11882 
LASERS 
See also CARBON DIOXIDE LASERS 
CARBON MONOXIDE LASERS 
CHEMICAL LASERS 
DYE LASERS 
GAS LASERS 
NEODYMIUM LASERS 
RUBY LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
A fluid mechanical light guide. Interim report, 2:10747 (AD-A- 
019568) 
LASERS/APERTURES 
General Chemistry Division quarterly report, April-June 1976, 
2:10579 (UCID-15644-76-2) 
LASERS/BIBLIOGRAPHIES 
Bibliography os Soviet laser developments, No. 21, July- 
pry 1975. Scientific interim report, 2:10754 (AD-A- 
1214) 
Bibliography os Soviet laser deve t. Number 15, January- 
March 1974, 2:10726 (AD-A-017508) 
Effects of hi; wer lasers, No. 6 March-October 1975, 
2:10731 (AD-A-017790) 
Laser spectroscopy. Volume 1. 1970-1974 (a bibliography with 
abstracts). Report for 1970-1974, 2:10787 (NTIS/PS-76/0100) 
Laser spectroscopy. Volume 2. 1975-1976 (a bibli with 
abstracts). ). Report for 1975-Feb 1976, 2:10788 ( 
76/0101) 
ERS/DESIG! 


Design criteria for high power laser am. 2: 10802 

Method of preventing post pulsing of Q-switched laser (Patent), 
2:10824 

Pulsed infrared difference frequency generation in CdGeAs, 
(Patent), 2:10809 

X-ray generator (Patent), 2:9332 
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LASERS/ELECTRON BEAM INJECTION 

Slit injection device (Patent), 2:10813 
LASERS/ENERGY STORAGE 

Magnetic enhancement of laser amplifier energy storage 


LASERS/FOCUSING SING 


Effects on nn ll propagation on laser focusing properties, 

2:10814 
LASERS/FREQUENCY CONVERTERS 

10.6 micron parametric frequency converter. Semiannual 

or7eese report No. 2, 1 Mar-31 Oct 1975, 2:10733 (AD-A- 
LASERS/IMPACT PARAMETER 

Investigation of electron impact processes relevant to visible 
lasers. Semi-annual report 1 Sep 1975-29 Feb 1976, 2:10773 
(AD-A-025005) 

LASERS/KINETICS 

Metal vapor visible laser kinetics program. Semiannual technical 

na Mar-Aug 1975, 2:10760 (AD-A-022596) 
LASERS/MEETINGS 

Developments in laser technology-Il. Proceedings of the Society 
of Photo-optical Instrumentation Engineers 17th annual 
ao meeting, San Diego, California, August 27-29, 1973, 

210795 
LASERS/NUCLEAR PUMPING 

Fission fragment excited laser system (Patent), 2:10811 

GRASER: a kinetics code for study of neutron-pumped gamma- 
ray laser systems, 2:10781 (LA-6517-MS) 

LASERS/OPTICAL FILTERS 

Theoretical investigations of a tunable collinear acousto-optic 

filter. Master's thesis, 2:10735 (AD-A-018333) 
LASERS/OPTICAL SYSTEMS 

Fabrication techniques for high power laser optics, 2:10806 

Focusing optics for high peak-power laser fusion systems, 
2:10805 

Light shutter for laser applications. Instrumentation papers, 
2:10769 (AD-A-024157) 

Optical focusing criteria for laser fusion, 2:10798 

LASERS/PHOTOIONIZATION 
Research approaches for x-ray lasers, 2:10807 (AD-A-017800) 
LASERS/PUMPING 

ARPA/NRL x-ray laser program: semiannual technical report to 
Defense Advanced Research Projects Agency. Interiny 
semiannual technical report | Jul-31 Dec 1975, 2:10762 (AD- 
A-023055) 

LASERS/RESEARCH PROGRAMS 
Laser physics and laser techniques. Final scientific report 1 Apr 
1971-31 Dec 1975, 2:10764 (AD-A-023129) 
tics research: 1975:1. Semiannual report | Jan-30 Jun 1975, 
2:10751 (AD-A-020339) 
Program in support of the Jumper program for laser isotope 
tion. Semiannual report, | Jul-31 Dec 1975, 2:9327 
(AD-A-021403) 
LASERS/TUNING 
Tunable lasers for isotope separation, 2:10799 
LASERS/USES 

Developments in laser technology-II. Proceedings of the Society 
of Photo-optical Instrumentation Engineers 17th annual 
technical meeting, San Diego, California, August 27-29, 1973, 
2:10795 

Stabilized lasers and applications. Final report, 2:10791 (PB- 
248521) 

LASERS/VOLTAGE REGULATORS 

Inexpensive shielded dV/dt probe for _- voltage laser 

applications, 2:10793 (SAND-76-0555) 
LASERS/WINDOWS 

Laser window surface finishing and coating science. Semiannual 
technical report No. 1, 2 Dec 1974-2 Jun 1975, 2:10728 (AD- 
A-017605) 

Laser window surface finishing and coating science. Semiannual 
technical report No. 2, 2 Jun-2 Dec 1975, 2:10761 (AD-A- 
022684) 

a for protection from laser radiation (Patent), 2:10825 


(Los Alamos Scientific Laboratory.) 
LASL/RESEARCH RAMS 
E Division quarterly report, March 1-May 31, 1976, 2:11842 
(LA-6485-PR) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAWRENCE LIVERMORE LABORATORY/C 
Minimum computer documentation for new users of the LLL 
computer facility, 2:12140 (UCID-30141) 


LEAD 208 TARGET/ALPHA REACTIONS 


LAWRENCE LIVERMORE LABORATORY/DIGITAL 
COMPUTERS 


Acquisition, storage, retrieval, display, and utilization of 
computerized data in the LLL data bank of physical 
chemical properties, 2:12147 (UCRL. 783720 Rew, 2)) 
LAWRENCE LIVERMORE LABORATORY/RESEARCH 
PROGRAMS 


Ean and LIVERMORE LA 2:12123 (UCRL-52000-76-8 ) 
LAWRENCE LIVER LABORATORY/SECURITY 


Cain increases security, lowers man r costs (Controlled 
access by individ 
LEAD/CATALYTIC 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 aouibas 


powe' 
Tcaemeth, 2:9325 (UCRL-50025-76-2) 
EFFECTS 


electrocatalysts ), 2:9347 
LEAD/CHEMICAL ANALYSIS 
Trace metal associations in sub-artic fjord environments. 


a pril 1974-March 1975 (Copper, lead), 
2:11187 (RL0. 2289-11 30) 


LEAD/DIFFUS 
Appendix to al and Safety rg environmental 
quarterly, June 1, 1976-September |, 1976 (Fallout 
radionuclides and Pb in environment), 2:11142 (HASL- 


308( -)) 
LEAD/ECOLOGICAL CONCENTRATION 
Contamination of groundwater by heavy metals from the land 


disposal of fly ash. Technical p: report, June 1, 1976- 


31, 1976, 2:11166 (COO-2727-4) 
LEAD ONMENTAL EFFECTS 
Trace metal associations in sub-artic fjord environments. 
Progress April 1974-March 1975 (Copper, lead), 
2:11187 (RLO-2229-T1-30) 
LEAD/ION-ATOM COLLISIONS 
Continuous photon rum of 60-MeV Cl + Pb collisions at 
ro im moon Eee 2:11530 (RLO-1388-301) 
LEAD/NEUTRE 


Low energy we (flight spec spectra from spheres pulsed by 14- 
MeV neutrons, 2:12113 (UCID-17223) 
LEAD/PHOTOELECTRIC EFFECT 
Forward and backward photoemission yields from metals at 
various x-ray angles of incidence. Interim report, 2:10422 
(AD-A-019135) 
LEAD/PRECIPITATION 
Removal of trace metals from wastewater by lime and ozonation, 
2:11189 
LEAD/QUANTITATIVE CHEMICAL ANALYSIS 
Design, construction, and ication of XRF systems for 
analysis of trace cole P in clinical, , and 
environmental samples. a report, August 1, 1975-June 
30, 1976, 2:11212 (COO-3040-5) 
LEAD/SUPERCONDUCTIVITY 
Experimental development of a displacement wave (phonon) 
spectrometer. Final report, 15 Sep 1972-15 Sep 1975, 
2:11824 (AD-A-020132) 
Spin effects in ultra-thin film superconductors, 2:10448 
LEAD 204/NUCLEAR RADII 
Differences between neutron and proton density RMS-radii of ** 
206 26Pb determined by 104 MeV a-particle scattering, 
2:11740 (CONF-7509135-P2) 
LEAD 204 TARGET/ALPHA REACTIONS 
Differences between neutron and density RMS-radii of ** 
206 268Pb determined by 104 MeV a-particle scattering, 
2:11740 (CONF-7509135-P2) 
LEAD 206/NUCLEAR RADII 
Differences between neutron and proton density RMS-radii of ** 
206 20§Pb determined by 104 MeV a-particle scattering, 
2:11740 (CONF-7509135-P2) 
LEAD 206 TARGET/ALPHA REACTIONS 
Differences between neutron and proton density RMS-radii of * 
206 20§Pb determined by 104 MeV a-particle scattering, 
2:11740 (CONF-7509135-P2) 
LEAD 208/BOUND STATE 
Effect of the continuum on bound state properties of Pb, 
2:11736 (CONF-7509135-P2) 
LEAD 208/ENERGY LEVELS 
Magnetic moments and magnetic giant resonances, 2:11797 
(CONF-7509135-P1) 
LEAD 208/ENERGY-LEVEL TRANSITIONS 
Nuclear size and shape information from particle 
scattering at 100 MeV, 2:11694 (CONF-7509135-P2) 
LEAD 208, AL CONVERSION 
K-X-rays after a- le induced reactions on '’Au and ™Pb, 
2:11739 (CONF-7509135-P2) 
LEAD 208/NUCLEAR RADII 
Differences between neutron and proton density RMS-radii of *** 
206 208Pb determined by 104 MeV a-particle scattering, 
2:11740 (CONF-7509135-P2) 
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LEAD 208 TARGET/ALPHA REACTIONS 

Differences between neutron and proton density RMS-radii of 7 
206 208Ph determined by 104 MeV a-particle scattering, 
2:11740 (CONF-7509135-P2) 

K-X-rays after a-particle induced reactions on '7Au and ?*Pb, 
2:11739 (CONF-7509135-P2) 

LEAD 208 TARGET/BORON 11 REACTIONS 

Semiclassical theory for heavy ion neutron transfer reactions, 
2:11737 (CONF-7509135-P2) 

LEAD 208 TARGET/PROTON REACTIONS 

A microscopic description of IAS transitions induced by 25-, 35- 
, and 45-MeV protons (Differential cross sections), 2:11712 
(AD-A-024139) 

LEAD 210/DIFFUSION 

Distribution of some chemical elements between dissolved and 
particulate phases in the ocean. Research period: August 1, 
1975-July 31, 1976 (Fallout 2Po and ?'°Pb diffusion in 
oceans), 2:11190 (COO-3566-17) 

LEAD TELLURIDES/PHYSICAL RADIATION EFFECTS 

Radiation effects and material studies in PBSNTE. Final report, 
2:10566 (AD-A-017451) 

LEAD-ACID BATTERIES/ELECTROLYTES 

Indicator in use with a lead storage battery for indicating the 
overdischarge of the same and the lowered level of the 
electrolyte therein (Patent), 2:10105 

LEAD-ACID BATTERIES/MAINTENANCE 

Indicator in use with a lead storage battery for indicating the 
overdischarge of the same and the lowered level of the 
electrolyte therein (Patent), 2:10105 

LEAK DETECTORS/DESIGN 

Leak test fixture and method for using same (Patent), 2:10675 

Procedure for detecting leakages of a fluid containing 
radioactive substances and arrangement to carry it out 
(Patent; PWR), 2:9714 

LEAK TESTING/EQUIPMENT 
Leak test fixture and method for using same (Patent), 2:10675 
LEVEL INDICATORS/DESIGN 

Boiling liquid level sensor (Differential cooling of bridge current 
heated wire), 2:10967 (LA-6463-MS) 

Indicator in use with a lead storage battery for indicating the 
overdischarge of the same and the lowered level of the 
electrolyte therein (Patent), 2:10105 

LEVITATED TRAINS/BIBLIOGRAPHIES 

Tracked air cushion vehicles and magnetic levitation (a 
bibliography with abstracts.). Report for 1964-Jan 1976, 
2:10288 (NTIS/PS-76/0094 ) 

LEVITATED TRAINS/FEASIBILITY STUDIES 

Conceptual design and analysis of the tracked magnetically 
levitated vehicle technology program (TMLV). Repulsion 
scheme. Volume I. Technical studies. Final report, Jun 1974- 
Jan 1975, 2:10289 (PB-247931) 

Conceptual design and analysis of the tracked magnetically 
levitated vehicle technology program (TMLV). Repulsion 
scheme. Volume II. Appendices A-F. Final report, Jun 1974- 
Jan 1975, 2:10290 (PB-247932) 

Conceptual design and analysis of the tracked tically 
levitated vehicle technology (TMLV). Repulsion 
scheme. Volume III. Appendix G. 5 dof computer p 
Final report, Jun 1974-Jan 1975, 2:10291 (PB-247933) 

Conceptual design and analysis of the tracked tically 
levitated vehicle technology program (TMLV). Repulsion 
scheme. Executive summary. Final report, Jun 1974-Jan 1975, 
2:10292 (PB-247934) 

LEVITATED TRAINS/LEVITATION 

Secondary lift for magnetically levitated vehicles (Patent), 

2:10295 
LEVITATED TRAINS/RESEARCH PROGRAMS 

Conceptual design and analysis of the tracked tically 
levitated vehicle technology p' (TMLYV). Repulsion 
scheme. Volume I. Technical studies. Final report, Jun 1974- 
Jan 1975, 2:10289 (PB-247931) 

Conceptual design and analysis of the tracked magnetically 
levitated vehicle technology program (TMLV). Repulsion 
scheme. Volume II. Appendices A-F. Final report, Jun 1974- 
Jan 1975, 2:10290 (PB-247932) 

LEVITATED TRAINS/TRANSPORTATION SYSTEMS 

Conceptual design and analysis of the tracked tically 
levitated vehicle technology program (TMLV). Repulsion 
scheme. Volume III. Appendix G. 5 dof computer ; 
Final report, Jun 1974-Jan 1975, 2:10291 ( 247933) 

Conceptual design and analysis of the tracked tically 
levitated vehicle technology program (TMLV). Repulsion 
scheme. Executive summary. Final report, Jun 1974-Jan 1975, 
2:10292 (PB-247934) 

LIBYA/GEOMORPHOLOGY 

Redox conditions of formation of Libyan Desert Glass, 2:10518 

(CONF-760929-2) 
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LIGANDS/BINDING ENERGY 
Characterization of Torpedo californica acetylcholine receptor: 
its subunit composition and ligand-bindin; rties, 2:11224 
LIGANDS/BIOCHEMICAL REACTION KINETICS 
Biochemical properties and regulation of acetylcholine receptors 
in normal and denervated muscle, 2:11227 
Interaction between cobra a-neurotoxin and the acetylcholine 
receptor, 2:11226 
Some structural properties of the cholinergic receptor protein in 
its membrane environment relevant to its function as a 
harmacological receptor, 2:11225 
LIG 
See VISIBLE RADIATION 
LIGHT NUCLEI/CHARGED-PARTICLE REACTIONS 
Reaction list for charged-particle-induced nuclear reactions Z = 
1 to Z = 98 (H to Cf), October 1974-January 1976, 2:11598 
LIGHT NUCLEI/ENERGY LEVELS 
Why should anyone study heavy-ion reactions, 2:11591 (TID- 
27031) 
LIGHT NUCLEI/PHOTONUCLEAR REACTIONS 
Photoproduction of pions in light nuclei, 2:11634 
Threshold photoproduction of pions, 2:11618 
LIGHT NUCLEI/PION MINUS REACTIONS 
Pion charge exchange at rest, 2:1 1654 
LIGHT NUCLEI/PION REACTIONS 
(1,7mM) reaction on light nuclei, 2:11653 
LIGHT NUCLEI/PR REACTIONS 
Current theories of pion production and absorption, 2:1 1669 
LIGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
LIGHTING SYSTEMS/COMPARATIVE EVALUATIONS 
Available mine-illumination hardware (Fluorescent, mercury- 
vapor and high-pressure sodium vapor lamps), 2:9018 (BM- 
IC-8709) 
LIGHTING SYSTEMS/DESIGN 
Case study of longwall illumination, 2:9023 (BM-IC-8709) 
LIGHTING SYSTEMS/EVALUATION 
Field evaluation of mine-illumination hardware (Fluorescent and 
mercury-vapor lights), 2:9021 (BM-IC-8709) 
Measurement procedures (Coal mine illumination), 2:9017 (BM- 
IC-8709) 
LIGHTING SYSTEMS/MAINTENANCE 
Field evaluation of mine-illumination hardware (Fluorescent and 
mercury-vapor lights), 2:9021 (BM-IC-8709) 
LIGHTING SYSTEMS/MEETINGS 
Coal mine illumination. Proceedings: Bureau of Mines 
technology transfer seminars, Pittsburgh, Pa., November 4, 
1975; St. Louis, Mo., November 6, 1975; and Denver, Colo., 
November 11, 1975, 2:9015 (BM-IC-8709) 
LIGHTING SYSTEMS/PERFORMANCE 
Low-coal illumination (Fluorescent and mercury-vapor lights), 
2:9022 (BM-IC-8709) 
Mercury-vapor luminaire installation on self-propelled mining 
machines, 2:9020 (BM-IC-8709 ) 
LIGHTING SYSTEMS/POWER SUPPLIES 
Operating lighting units on coal mine dc power systems 
(Fluorescent, mercury-arc and sodium-vapor lights), 2:9019 
(BM-IC-8709) 
LIGHTING SYSTEMS/REGULATIONS 
Mining Enforcement and Safety Administration review of new 
rulemaking in mine illumination, 2:9016 (BM-IC-8709) 
LIGHTING SYSTEMS/STANDARDS 
Mining Enforcement and Safety Administration review of new 
rulemaking in mine illumination, 2:9016 (BM-IC-8709) 
LIGNITE/BRIQUETTING 
Briquetting of waste for solid fuel, 2:9037 
LINACS 
See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also LAMPF LINAC 
UNILAC 
LINEAR ACCELERATORS/FOCUSING 
ae focused linacs, 2:10876 
LINEAR DEVICES/HOSE INSTABILITY 
Stability considerations of a hot cylindrical pinch, 2:11989 
LINEAR PINCH TYPE REACTORS/REVIEWS 
Theta pinches and other high-beta concepts, 2:12044 (LA-UR- 
76-2099) 
LINEAR THETA PINCH DEVICES/DRIFT INSTABILITY 
Lower hybrid drift instability and the modified two stream 
instability in high density theta pinch environments, 2:11988 
LINEAR THETA PINCH DEVICES/TWO-STREAM 
INSTABILITY 
Lower hybrid drift instability and the modified two stream 
instability in high density theta pinch environments, 2:11988 
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LINEAR Z PINCH DEVICES/BOUNDARY LAYERS 
Three-fluid MHD model for the current shell in a Z pinch, 
2:11921 
LINEAR Z 7 DEVICES, 


/BREMSSTRAHLUNG 
LINEAR Z PINCH DEVICES/ELECTRON COLLISIONS 


Interaction of an electron beam with an anode surface, 2:11902 
LINEAR Z PINCH DEVICES/MAGNETOHYDRODYNAMICS 
Three-fluid MHD model for the current shell in a Z pinch, 
2:11921 
LIPASES/METABOLISM 
xin, a phospholipase that stimulates transmitter 
release, 2:11219 


See also GLYCOLIPIDS 
PHOSPHOLIPIDS 
LIPIDS/IONIZATION 
izati iquids, 2:11326 (COO-2486-365) 
EQUATION/NUMERICAL 


SOLUTION 
eo a tum space optical potential code for pions, 
LIQUEFIED NATURAL GAS/EVAPORATION 
Process and for evaporating and heating liquified 
natural an hee, 2:9123 ” 
LIQUEFIED NATURAL GAS/SOLVENT PROPERTIES 
Solubility of h in cryogenic NGL and LNG, 2:9122 
(CONF-750380-) 
, PETROLEUM GASES/PRODUCTION 
ranian gas production and LP-gas manufacturing, 2:9124 
(CONF-750380-) on 


See CONDENSERS 
ASPHALT 
See RESIDUAL FUELS 
LIQUID DROP MODEL/VISCOSITY 
Limits of the nuclear viscosity coefficient in the liquid-drop 
model, 2:11792 


FUELS 

See also MOLTEN SALT FUELS 

LIQUID FUE 

Development of process of fuel recovery by thermal 

decomposition of waste plastics, 2:9364 

LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 

LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 

IC STRUCTURE 


LIQUID METALS/ELECTRON 
KKR analysis of the Anderson-McMillan theory of electronic 
py of liquid metals. Technical report, 2:10428 (AD-A- 
) 
LIQUID METALS/PURIFICATION 
uid metal cold trap (Patent), 2:10680 
META 
Physical properties, handling/safety, heat transfer correlations, 
diffusion in In-Ga, 2:10434 (N- 6-10302) 
LIQUID SCINTILLATION DETECTORS/RESPONSE 
FUNCTIONS 


Calculation of y matrix for S-cm NE-213 
organic — scintillation . Final report, 9 Jan 1973- 
30 aw: 1975, 2:10905 (AD-A-022848) 

Gamma y response of NE-213 measured between 2 and 11.5 
MeV, 2: 10924 (ORNL/RSIC-40) 
LIQUID SCINTILLATION DETECTORS/SPECTRA 


FORIST unfolding code (NE-213 scintillation neutron 
——— 2:10921 (ORNL/RSIC-40) 
matrix for cad NE-213 measurements to 
NOt Me ~e 0923 (ORNL/RSIC-40 
LIQUID W 


See ao WASTE WATER 

In of and material the 
apie potential for heat in 
fluidized-bed incineration of coal washery rejects some 
other industrial wastes, 2:8985 

Report on at the NCB Coal Research Establishment 


(CRE), 2: 
TERIALS RECOVERY 
waste management in the plastic/chemical 


MONITORING 
ing for radionuclides, 2:11144 
fuels processing effluents, 2:8974 (EPA- 


aste 
600/2-76-149) 


LITHIUM FLUORIDES/CRYSTAL GROWTH 


LIQUID WASTES/WASTE PROCESSING 

Device for waste heat recovery and sand removal in the Bayer 
aie (Patent), 2:10247 

Seo te s poll ’ trol, 20137 

of water pollution con 

Tapco feidined uidized-bed bioreactor for treatment of aqueous 
effluents from coal conversion processes (9 refs. x 2:8973 
(EPA-600/2-76-149) 


See also LIQUID METALS 
ABILITY 


it conditions for stability of axisymmetric annular liquid 
interfaces, 2:11538 (LBL-4898) 
‘ATIBILITY 
Magnetic fusion energy materials technology program, ann 
roan. report for period ending June 30, 1976, 2:10484 


5189) 
T-111 rankine system corrosion test loop, Volume |. Final 
report, 2:1 (N-76-18258) 
T-111 rankine system corrosion test loop, Volume 2. Final 
re 2:10469 (N-76-18259) 
LITHIUM/DISSOLUTION 
Anodic oxidation of lithium in aqueous solutions of electrolytes, 
2:10478 (UCRL-Trans-1 1 167) 


ODEPOSITION 

ition of lithium on a liquid zinc cathode, 
-Trans-1 1168) 

G POINTS 


of the freezing point of lithium by deuterium, and 
the solubility of deuterium in liquid lithium: a comparison with 
hydrogen, 2:9326 
LITHIUM/PR 
Industrial uction of lithium metal: review of literature, 
2:10367 (UCRL-52124) 
LITHIUM/SOLVENT PR 
ion of the fi point of lithium by deuterium, and 
the solubility of deuterium in liquid lithium: a comparison with 
hydrogen, 2:9326 
LITHIUM 6/PROTON REACTIONS 
Enhancement of multi-step processes compared to simple 
ippi os for the case of high momentum transfer, 
(CONF-7509135-P2) 
LITHIUM 6 TARGET/HELIUM 3 REACTIONS 
Cross-section measurements for charged particle fusion reactors: 
the *Li(*He,p) 2a reaction, 2:1 1693 
LITHIUM 6 TARGET/PHOTONUCLEAR REACTIONS 
Partial eta-meson photoproduction cross section from *Li, 
2:11568 
LITHIUM 6 TARGET/PION MINUS REACTIONS 
(m~,2n)-reaction on light nuclei, 2:1 1679 
Investigation of | p-shell nuclei, ‘Li, "Li, and *Be with radiative 
pion capture, 2:11688 
Radiative pion capture in nuclei, 2:11684 
LITHIUM 6 PTARGET/PROTON REACTIONS 
Pion production on *Li via the reaction *Li(p,da*)*He at E/sub 
p/ = 800 MeV, 2:11680 
Quasi-elastic scattering of 670 MeV protons on deuteron 
clusters in *Li and ’Li nuclei, 2:1 1673 (CONF-7509135-P2) 
LITHIUM 7 TARGET/PION MINUS REACTIONS 
Investigation of | p-shell nuclei, *Li, "Li, and *Be with radiative 
pion capture, 2:11688 
Radiative pion capture in nuclei, 2:11684 
LITHIUM 7 PTARGET/PROTON REACTIONS 
Quasi-elastic scattering of 670 MeV protons on deuteron 
clusters in *Li and ’Li nuclei, 2:11673 (CONF-7509135-P2) 
LITHIUM BASE ALLOYS/CHEMICAL PREPARATION 
Method of preparing a negative electrode including lithium alloy 
for use within a secondary electrochemical cell (Patent), 


2:10102 
Method of an electrode material of lithium-aluminum 
AL PROPERTIES 


preparing 
alloy (Patent), 2:10103 
urrmmuhe BORIDES/ELECTRIC 


ee of boron octahedral cluster. Interim report, 


Electronic 
2:10515 (AD-A-019023) 
LITHIUM CHLORIDES/SOLVENT PR 
Anodic oxidation of lithium in aqueous solutions of electrolytes, 


2:10478 (UCRL-Trans-1 1167) 

COMPOUNDS/SPECIFIC HEAT 

ing and normal state properties of Li/sub 

1+x/Ti/sub 2-x/O, compounds. II. Low-temperature 
heat capacity, 2:10525 

FLUORI VE EFFECTS 

Magnetic fusion energy materials technology program, annual 

arse. for period ending June 30, 1976, 2:10484 
( 





LITHIUM FLUORIDES/CRYSTAL GROWTH 


LITHIUM Leger on apponman c GROWTH 
growth of Er, Tm, Ho doped 
report | Jan 1975-31 


and single 
LIF, laser materials. Annual 
Oct 1975, 2:10545 (AD-A-021454) 
HYDROXIDES/SOLVENT PROPERTIES 
Anodic oxidation of lithium in aqueous solutions of electrolytes, 
2:10478 (UCRL-Trans-1 1167) 
LITHIUM IONS/ION-ATOM COLLISIONS 
Symmetric charge transfer in low-energy ion-atom collisions. 
Scientific j A geaped 1 keV), 2:11526 (AD-A-022428) 
~ FUR BATTERIES/ANODES luding lithium alloy 
Method a tive electrode inc ithium 
for use waeace pn electrochemical cell (Patent), 
2:10102 
Method of preparing an electrode material of lithium-aluminum 
alloy (Patent), 2:10103 
LITHIUM-SULFUR na yp oe ae 
Sulfur-based lithium-organic mdary batteries. 
Final report, 3 Dec 1973+ 29 Aus, Aug 1975, 5.2: 10091 (AD-A- 
023496) 
LITHIUM-SULFUR BATTERIES/DESIGN 
High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, April-June 1976 
(Li-Al/LiCl-KCI/FeS or FeS,, operate at 400 to 450 C; some 
work on Na/FeS, and CaMg,/CaCl,-LiCl,KCI/FeS cells), 
2:10092 (ANL-76-81) 
LITHIUM-SULFUR BATTERIES/ELECTRODES 
High-performance batteries for off-peak energy storage and 
electric-vehicle p lsion. Progress report, April-June 1976 
(Li-Al/LiCl-KC1/FeS or FeS,, operate at i 400 to 450 C; some 
work on Na/FeS, and CaMg,/CaCl,-LiCl,KCI/FeS cells), 
2:10092 (ANL-76-81) 
LITHIUM-SULFUR BATTERIES/MATERIALS 
High-performance batteries for off-peak energy storage and 
electric-vehicle sion. Progress report, April-June 1976 
(Li-Al/LiCl-KCI/FeS or FeS,, operate at 400 to 450 C; some 
work on Na/FeS, and CaMg,/CaCl,-LiCl,KCI/FeS cells), 
2:10092 (ANL-76-81) 
LITHIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, April-June 1976 
(Li-Al/LiCl-KC1/FeS or FeS,, operate at 400 to 450 C; some 
work on Na/FeS, and CaMg,/CaCl,-LiCl,KCI/FeS cells), 
2:10092 (ANL-76-81) 
IOCHEMISTRY 


Studies on LDH isoenzymes, RNase and RNase inhibitor 
animals including parasites, and cancer 
A lh a 


hm Sidi by oh by pete one rat liver proteins, 2:11361 
(COO-119-251) 
LMFBR TYPE REACTORS 
See also BN-350 REACTOR 
BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
Cost-benefit analysis of FBR , 2:9812 
LMFBR TYPE REACTORS/ACOUSTIC 
Review of the ANL “‘in-pile’’ and ‘‘out-of-pile’’ acoustic 
experiments, 2:9776 (ANL-CT-76-34) 
LMFBR TYPE REACTORS/BOILING DETECTION 
Acoustic noise and pattern recognition studies at ORNL 
(LMFBR Fuel Failure Mockup), 2:9770 (ANL-CT-76-34) 
Acoustic/neutronic detection: experience, 
2:9771 (ANL-CT-76-34) tallies 
Argonne National Laboratory (ANL), ee oer Tec 
(CT) acoustic surveillance program, 2:9773 (ANL-CT-76-34) 
Detection of sodium boiling in liquid-metal fast breeder reactors 
by a a noise signals for oscillatory 
components, 79819 
i Scere so Co pares Sor Lae tal 


detection by acoustic/neutronic monitoring, , Hlinois, 
April 8-9, 7076. 2:9767 (ANL-CT-76-34) 
uirements for detection: a safety point of view, 
2:9768 (ANL-CT-76-34) 
ee detection program proposal, 2:9777 (ANL-CT- 
) 
University ANU Che 34) sodium boiling detection studies, 
2: O77? (ANL-CT-76- Sts 
LMFBR TYPE REACTORS/BREEDING 
— Breeder Blanket Facility (FBBF). 
1, 1976-A 30, 1976, 2:9784 ( 
LMFBR PE REA ‘ONTROL 


of fast reactor fuels, FBR analytical 
~ aniianee Ouaieads Gab cola, aad et pon 
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ig gee irradiation tests. Progress tp April 1-June 
30, 1976, and FY 1976 (UO,; PuO,), 2:9793 (LA-6475-PR) 

User’s manual for SIEXB: a performance analysis code for 

LMFBR absorber pins, 2:9820 (HEDL-TME-76-68 ) 
LMFBR TYPE REA RS/ECONOMICS 

Assessment of the economic incentive for the fast breeder 

reactor, 2:9805 
LMFBR TYPE REACTORS/EXCURSIONS 

LMFBR Prompt Burst Excursion (PBE) experiments in the 
Annular Core Pulse Reactor (ACPR), 2:10021 (SAND-76- 
5386) 

LMFBR TYPE REACTORS/FUEL ASSEMBLIES 

Low Reynolds number bundle-size effect for wire-wrapped 
liquid-metal fast breeder reactor assemblies, 2:9816 

Model for determining stresses in the structure of a fast reactor 
fuel assembly, 2:9785 (FRNC-TH-601 ) 

LMFBR TYPE REACTORS/FUEL CANS 

Stress effects on the void swelling incubation period. Topical 
report, 2:9800 (WARD-OX-3045-22) 

LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 

Sodium boiling tests in a 19-rod bundle with a central blockage: 
record of experimental data for fuel failure mockup bundle 
3B, 2:9795 (ORNL/TM-5458) 

LMFBR TYPE REACTORS/FUEL ELEMENT FAILURE 

Acoustic monitoring of the SLSF, P1 test (LMFBR Sodium 

Facility), 2:9774 (ANL-CT-76-34) 

LMFBR safety and core systems programs progress report, 
October-December 1975 (Fuel Failure Mockup Facility), 
2:10015 (ORNL/TM-5431) 

LMFBR TYPE REACTORS/FUEL ELEMENTS 

Examination of fast reactor fuels, FBR analytical quality 
assurance standards and methods, and analytical methods 
ig geen irradiation tests. Progress report, April 1-June 
30, 1976, and FY 1976 (UO,; PuO,), 2:9793 (LA-6475-PR) 

Fuel element for nuclear reactor (Patent), 2:9808 

Investigation of LMFBR prototype 7A heaters and the 
metallurgy of the platinum-8 weight percent tungsten alloy, 
2:9802 (Y-2053) 

LMFBR TYPE REACTORS/FUEL PELLETS 

Deposition of Cr, Nb, V, and Ti coatings on UO,-25w/oPuO, 

fuel pellets by sputtering, 2:9790 (HEDL-SA-863) 
LMFBR TYPE REACTORS/FUEL PINS 

Laboratory thermal transient tests on irradiated mixed oxide 
fuel, 2:9791 (HEDL-SA-868) 

LMFBR reference fuel development program. Quarterly 
newsletter, April, May, June 1975, 2:10004 (HEDL-TC-260- 
6) 

Post-irradiation examination of fifteen UO,/PuO, fuel pins from 
the experiment DFR-350, 2:9810 (EURFNR-1271) 

LMFBR TYPE REACTORS/FUEL REPROCESSING PLANTS 

Airborne effluent control for LMFBR fuel reprocessing plants, 
2:9215 

LMFBR TYPE REACTORS/FUEL-CLADDING INTERACTIONS 

Analysis of fuel cladding chemical interaction in mixed oxide 
fuel pins, 2:9787 (HEDL-SA-804) 

Evolution of cladding attack in LMFBR type oxide fuel pins, 
2:9786 (HEDL-SA-803) 

LMFBR TYPE REACTORS/FUEL-COOLANT INTERACTIONS 
Critique of the Board-Hall model for thermal detonations in 
UO,-Na systems, 2:10023 (SAND-76-9056) 
LMFBR TYPE REACTORS/HEAT EXCHANGERS 
Fast breeder reactor with li metal cooling (Patent), 2:9811 
LMFBR TYPE REACTORS/LOSS OF FLOW 

Molten clad motion model for fast reactor loss-of-flow accidents, 
2:10061 

Simple heat conduction model with phase change for reactor 
fuel pin, 2:10062 

LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 
Analytical model for transient fluid mixing in upper outlet 
plenum of an LMFBR, 2:9781 ( BNLNOREG 71 782) 
Liquid-cooled nuclear reactor (Patent), 2:9809 
LMFBR TYPE REACTORS/PUMPS 

Pump cavitation back, noise, 2:9769 =: 76-34) 
LMFBR TYPE REA /RADIOACTIVE W 

DISPOSAL 

Nuclear waste - a possible nuclear solution, 2:9306 
LMFBR TYPE REACTORS/REACTIVITY WORTHS 

Physics evaluations and applications. Quarterly progress report 
for Ferry ending January 31, 1976, 2:9801 (WARD-XS- 


LMFBR TYPE REACTORS/REACTOR CHARGING 
MACHINES 
Swivelling transfer device for nuclear reactors (Patent), 2:9804 
LMFBR PE REACTORS/REACTOR COMPONENTS 
Acoustically induced vibration of circular cylindrical rods, 
2:9779 (ANL-CT-76-44) 
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Dynamic i ep oe of thick shells using endochronic 
the method of teristics, 2:9778 (ANL- 
CT. 7-43) 


Elastic dynamic analysis of liquid metal cooled 
om nts. Use of CEA S 
) 
Notch effect on the tensile rties of fast-reactor-irradiated 
type 304 stainless steel, 2:9818 
cover gus seal development programs, January March 19) 
cover ve! nt , Jan ~March 1976, 
2:9766 (AI-ERDA-13171) —" nies 
LMFBR TYPE REACTORS/REACTOR COOLING 





SYSTEMS 
Dynamics of bubble growth under time-dependent pressure field, 


2:10033 
Quarterly technical progress report, sodium technology and 
cover gas seal development programs, January-March 1976, 


2:9766 (AI-ERDA-13171) 
LMFBR TYPE REA CTOR CORE DISRUPTION 

LMFBR safety and core systems programs progress report, 
October-December 1975 (Fuel Failure Mockup Facility), 
2:10015 (ORNL/TM-5431) 

Molten material-coolant interaction and plutonium source in 
LMFBR accident analysis. Eleventh and twelfth quarterly 
ey 1, 1974-December 31, 1974, 2:10016 (ORO- 

LMFBR TYPE REACTORS/REACTOR CORES 
Replaceable LMFBR core components, 2:9788 (HEDL-SA-831) 
LMFBR TYPE REACTORS/REACTOR INSTRUMENTATION 

Possible use of out-of-core gamma-ray detectors for observation 

of neutron noise in power reactors, 2:9932 (ANL-CT-76-34) 
LMFBR TYPE REACTORS/REACTOR KINETICS 

Physics evaluations and applications. Quarterly progress report 

oad — ending January 31, 1976, 2:9801 (WARD-XS- 
-12) 
LMFBR TYPE REACTORS/REACTOR MATERIALS 

Irradiation creep data in support of LMFBR core design, 2:9789 
(HEDL-SA-835) 

oe properties test data for structural materials. 

for period ending July 31, 1976, 
2:10404 (ORNL-5200) ome 
Mechanical property characterization in support of elevated- 
temperature reactor design, 2:10409 (ORNL/TM-5594) 
Sodium technology friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976, 
2:9797 (WARD-NA-3045-30) 
Sodium plat pe Program: friction, wear, and self-welding. 


for period ending Jan 3, 1976, 
2.9798 (WARD.NA-1045-32) eS 
— satibility. Ge Program: component materials 


hae aI 976. 176, 2.9795 (WARD-NA-304 -33) 


Steam generator materials en eighth quarterly report, 
April-June 1976, 2:10466 (GEAP-14029-8) 
Ultrasonic measurement of elastic constants at temperatures 
from 20 to 1100°C, 2:9742 (Y-2047) 
LMFBR TYPE REACTORS/REACTOR NOISE 
Fast neutron reactor noise analysis: beginning failure detection 
7) yee parameter estimation, 2:9782 (CEA-CONF- 


LMFBR TYPE pt ts arg ad peal 
Reranuary I-blarch 31, 19762-10009 (L APH NUREG.6 
January 1-March 31, 1976, 2:10009 yon 317) 
LMFBR TYPE REACTORS/REACTOR SAFETY 
Sus ent ccciiatinrelamtieaaivaleneate 
system for a nuclear reactor (Patent; 


PROGRAMS 
Fast Breeder Project. Third quarterly report, 1975, 2:9807 
(EURFNR-1302) 
LMFBR TYPE REACTORS/TRANSIENTS 
Preliminary assessments of carbide fuel pins during mild 
overpower transients in LMFBRs, 2:10052 


See LIQUEFIED NATURAL GAS 
LOADING MACHINES (REACTOR) 
See REACTOR CHARGING MACHINES 
NERVOUS SYSTEM 
Pe re in lobsters: location, morphology 


, release 
of role, 2:11284 
LONG WA ie payors, 2 


ee clasasahaneasil eb adiiate salle Geaoor bibliography. 
Technical report, 2:11378 (AD-A-023094) 
ALAMOS MESON PHYSICS FACILITY 
See LAMPF LINAC 


reactor 
system, 2:9783 (CEA-CONF- 


LOVIISA-2 REACTOR/SPECIFICATIONS 


LOSS OF COOLANT/CONTAINMENT 
Thermo- and fluid-dynamic stresses of reactor safety vessels in 
loss of coolant accidents. Pt. 1. Full-pressure containments 
3027-23) 


(PWR), 2:10041 
OF COOLA 
lic safety of 
9997 (COO. 
LOSS OF COOLANT/FLUID FLOW 


De and aaa phases of 
wetting rewetting or S thermo-hyd 
nuclear power reactors (light water-cooled), 
carryover of low pressure water in a heated 
vertical tube, 2:10011 10011 (NUREG-6105) 


Review and analysis of state-of-the-art of mul P 
. Technical ot No. 1, 2:100: 00 (PBS?) 49) 
NT/FUEL ELEMENTS 


LOSS OF 

Probabilistic models for fuel rod puncturing in an LWR core 
during a LOCA, 2:10051 

LOSS OF COOLANT/HEAT TRANSFER 

Experiment data report for Semiscale Mod-1 Test S-29-3; 
inte test from reduced initial pressure (PWR), 2:9992 
(A -NUREG- 1329) 

Heat transfer and carryover of low 
vertical tube, 2:10011 (NUREG-0105) 

LOSS OF COOLANT/HYDRAULICS 

Experiment data report for Semiscale Mod-1 Test S-29-1 
(in test with asymmetrical break) (PWR), 2:9991 
( -NUREG- 1327) 

Experiment data report for Semiscale Mod-1 Test S-29-3; 
inte; test from reduced initial pressure (PWR), 2:9992 
( -NUREG- 1329) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume I. RELAP4/MODS description (BWR; 
PWR), 2:10024 (TID-27136/1) 

RELAP4/MODS: a computer program for transient thermal- 
a aoe analysis of nuclear reactors and related systems. 

ser’s manual. Volume II. Program implementation (BWR; 
PWR), 2:10025 (TID-27136/2) 
RELAP4/MODS: a computer program for transient thermal- 
h raulic analysis of nuclear reactors and related systems. 
ser’s manual. Volume III. Checkout applications (BWR, 
PWR), 2:10026 (TID-27136/3) 
LOSS OF COOLANT/HYDRODYNAMICS 

COMPARE: a computer program for the transient calculation of 
a system of volumes connected by flowing vents (BWR; 
PWR), 2:10008 (LA-NUREG- 6488- MS) 

LOSS OF COOLANT/MATHEMATICAL MODELS 

Exxon Nuclear Company WREM-based NJP-BWR ECCS 
evaluation model and application to the Oyster Creek Plant, 
2:10028 (XN-75-55(Rev.2)) 

Exxon Nuclear C y WREM-based generic PWR ECCS 
evaluation model update: ENC-WREM-II, 2:10029 (XN-76- 
27) 

FLASH-6: a FORTRAN IV computer a for reactor plant 
loss-of-coolant accident analysis (L development 

), 2:10027 (WAPD-TM-1249) 

IC IN: a computer used to calculate containment 
back pressure for analysis (including ice condenser 
plants) (PWR), 2:10031 (XN-CC-39) 

ae OF COOLANT HURESURE G 


of a ful 
e response of a full- re PWR 
” containment © a loss-of-coolant accident, 2:10057 


Pressure wave propagation in a LWR downcomer and resultant 
load on the core shroud due to rupture of a primary coolant 
, 2:10050 
LOSS COOLANT/REWETTING 
Dewetting and rewetting or phases of perry ey —y of 
nuclear power reactors (light water-cooled), 2:9997 (COO- 
3027-23) 
LOSS OF COOLANT/SIMULATION 
a ene data report for Semiscale Mod-1 Test S-29-3; 
test from reduced initial pressure (PWR), 2: 9992 


‘TEMPERATURE EFFECTS 
Solving boundary value problems in composite media by 
of variables and transient temperature of a reactor 
vessel, 2:10048 
LOSS OF COOLANT/TWO-PHASE FLOW 
Water entrainment in intercompartmental flows resulting from 
— breaks: literature study. Topical report, 2:10018 (PB- 
8318) 
LOSS OF FLOW/MELTDOWN 
Molten clad motion model for fast reactor loss-of-flow accidents 
: ap oe model with phase change ft 
Simple heat uction wii c or reactor 
fuel pin (LMFBR), 2:10062 
LOVIISA-1 REACTOR/SPECIFICA 
Nuclear power in Finland, 2:9731 


re water in a heated 








LOVIISA-2 REACTOR/SPECIFICATIONS 


LOVIISA-2 REACTOR/SPECIFICATIONS 

Nuclear power in Finland, 2:9731 

LOW BTU GAS/CLEANING 

Low and intermediate Btu fuel gas cleanup (10 refs.), 2:8900 
(EPA-600/2-76-149) 

LOW BTU GAS/DENITRIFICATION 

Low and intermediate Btu fuel gas cleanup (10 refs.), 2:8900 
(EPA-600/2-76-149) 

Low energy gas retrofit to industry (9 refs.), 2:8926 (EPA- 
600/2-76-149) 

LOW BTU GAS/DESULFURIZATION 

Low and intermediate Btu fuel gas cleanup (10 refs.), 2:8900 
(EPA-600/2-76-149) 

Low energy gas retrofit to industry (9 refs.), 2:8926 (EPA- 
600/2-76-149) 

Westinghouse fluidized bed combined cycle process: status of 
technology and environmental considerations, 2:8922 (EPA- 
600/2-76-149) 

LOW BTU GAS/PRODUCTION 

Westinghouse fluidized bed combined cycle process: status of 
technology and environmental considerations, 2:8922 (EPA- 
600/2-76-149) 

LOW BTU GAS/SYNTHESIS 
Torrox: a system for recovery of energy from solid waste, 2:9371 
LOW FREQUENCY RADIATION 
See LONG WAVE RADIATION 
LUBRICATING OILS/STABILIZATION 

Stabilization of hydrocracked lube oils (Patent; stabilization 

against uv degradation), 2:9088 
LUBRICATING OILS/WASTE PROCESSING 

Treatment of waste lubricating oil using BERC/ERDA solvent, 
2:9094 (BERC/RI-76/11) 

LUNAR MATERIALS/RADIOCHEMICAL ANALYSIS 

Nuclear chemistry of returned lunar samples: nuclide analysis by 
gamma-ray spectrometry. Annual report to the Johnson Space 
Center, National Aeronautics and Space Administration, for 
the period ending May 31, 1975 (final report), 2:10589 (N- 
75-28990) 

LUNGS/CARCINOGENESIS 

Review of reports by J.W. Gofman on inhaled plutonium, 

2:11353 (BNWL-2067 ) 
LUNGS/PATHOLOGICAL CHANGES 

Detection of early changes in lung-cell cytology by flow-systems 
analysis techniques. Progress report, January 1-June 30, 1976, 
2:11236 (LA--6478-PR) 

LURGI PROCESS/FLOWSHEETS 

Status of Burnham Coal Gasification Project, 2:8915 (CONF- 
750380-) 

LWBR TYPE REACTORS/LOSS OF COOLANT 

FLASH-6: a FORTRAN IV computer program for reactor plant 
loss-of-coolant accident analysis (LWBR development 
program), 2:10027 (WAPD-TM-1249) 


MACACA 
See MACACUS 
MACACUS/BIOLOGICAL RADIATION EFFECTS 
Dose-rate effects of Co60 irradiation on performance and 
physiology in monkeys. Topical report, 2:11345 (AD-A- 
017505) 
MACACUS/RADIATION SYNDROME 
Neutron-gamma ratio and vomiting, 2:11344 (AD-A-017319) 
MACHINE PARTS/HONING 
=o Hone deburring with X-base media, 2:10360 (BDX-613- 
1546) 
MACHINE TOOLS 
See also GRINDING MACHINES 
MILLING MACHINES 
MACHINE TOOLS/CONTROL SYSTEMS 
Machine-tool-control modification provides switchable 
iio ee , 2:10673 (UCRL-50025-76-2) 
CHINE 


ag meg language translation at ORNL (Uses SLC 
neecnil tetas 2:12145 amt exTaeen 1) 

mM thod and d wr loi folie os 4 cee rmal 
le levice for exploi energy in a 
submarine volcano expo Poco 

MAGNESIUM/PHOTOELECTRIC EFFECT 

Forward and backward photoemission yields from metals at 
various —_ angles of incidence. Interim report, 2:10422 
(AD-A-019135) 
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MAGNESIUM/PION MINUS REACTIONS 
Gamma rays following the interaction of 70 MeV pions with S-D 
shell nuclei, 2:1 1699 
MAGNESIUM /PION PLUS REACTIONS 
Gamma rays following the interaction of 70 MeV pions with S-D 
shell nuclei, 2:11699 
MAGNESIUM 24 TARGET/ALPHA REACTIONS 
Investigation of the reaction *Mg(a,y)**Si, 2:11697 (CONF- 
7509135-P2) 
Nuclear size and shape information from alpha particle 
scattering at 100 MeV, 2:11694 (CONF-7509135- P2) 
MAGNESIUM 25 TARGET/PROTON REACTIONS 
Positive and negative pion production near threshold, 2:11648 
MAGNESIUM ALLOYS/ELECTRICAL PROPERTIES 
Magnesium alloy solid electrolytic capacitors, 2:10559 (SLA-74- 
0038) 
MAGNESIUM ALLOYS/STRESS CORROSION 
Microstructural damage in an AlMg, alloy by sodium traces, 
2:9974 
MAGNESIUM FLUORIDES/ELECTRICAL PROPERTIES 
Magnesium alloy solid electrolytic capacitors, 2:10559 (SLA-74- 
0038) 
MAGNESIUM OXIDES/CERAMICS 
Magnesium oxide ceramics and refractories (citations from NTIS 
oo eee. Report for 1964-Jan 1976, 2:10491 (NTIS/PS- 
76/0213) 
MAGNESIUM OXIDES/CORROSION RESISTANCE 
Evaluation of refractories for mineral wool furnaces. Report of 
investigations 1975, 2:10526 (PB-250642) 
MAGNESIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Experiments in high voltage electron microscopy. Progress 
— October 31, 1975-August 1976, 2:10482 (COO-2119- 
17) 


MAGNESIUM OXIDES/REGENERATION 
Cyclic studies of magnesium oxide as a sulfur acceptor at 
elevated pressure, 2:8989 
MAGNESIUM OXIDES/SORPTIVE PROPERTIES 
Cyclic studies of magnesium oxide as a sulfur acceptor at 
elevated pressure, 2:8989 
MAGNESIUM OXIDES/THERMAL CONDUCTIVITY 
"'Glassy’’ low temperature thermal properties in crystalline 
solids, 2:10433 (COO-3151-67) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC CORES/FABRICATION 
Miniature core assembly fabrication and test processes, 2:12126 
(BDX-613-1417) 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
INTERPLANETARY MAGNETIC FIELDS 
MAGNETIC FIELDS/MEETINGS 
Physics under intense magnetic fields. Proceedings of 
international conference, Grenoble, France, Sipeaner 18-20, 
1974, 2:10351 
MAGNETIC MIRROR CONFIGURATIONS/ECR HEATING 
Studies of electron heating and multiply charged ion production 
in an electron cyclotron resonance plasma, 2:1 1869 
MAGNETIC MIRROR TYPE REACTORS/ACCIDENTS 
Conceptual design of the blanket and power conversion system 
for a mirror hybrid fusion-fission reactor. 12-month — 
report, July 1, 1975-June 30, 1976, 2:12042 (GA-A-14021) 
MAGNETIC MIRROR TYPE REACTORS/BREEDING 


B 
Blanket for the mirror fusion/fission hybrid reactor, 
2:12066 ( -78515) 
MAGNETIC MIRROR TYPE REACTORS/BUDGETS 
Fusion power research and development . Volume IV. 


5- , budget and milestone summaries, 2:12040 
( ERDA-74) 110/4) 


MAGNETIC MIRROR TYPE REACTORS/COMPARATIVE 
EVALUATIONS 
Mirror fusion-fission reactor designs, 2:12051 (UCRL-78629) 
Mirror machine reactors (Performance evaluation for different 
concepts), 2:12050 (UCRL-78 148) 
Mirror reactor studies (Design studies of fusion mirror, 
—. and two small mirror reactors), 2:12049 CUCL. 
122) 

MAGNETIC MIRROR TYPE REACTORS/DESIGN 
Conceptual design of the blanket and power conversion system 
for a mirror hybrid fusion-fission reactor. power ay 
report, July 1, ¥7975-June 30, 1976, 2:12042 (GA-A-14021) 

MAGNETIC MIRROR TYPE REACTORS/DIRECT ENERGY 

CONVERTERS 


a : ing, and leaking of plasma in mirror reactors, 
2:11845 ( -77846) 
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MAGNETIC MIRROR TYPE REACTORS/HYBRID SYSTEMS 
Mirror hybrid reactor blanket and r conversion system 
conceptual design, 2:12041 (GA-A-14008) 
MAGNETIC MIRROR TYPE REACTORS/NEUTRAL ATOM 
BEAM INJECTION 
ae heating, and leaking of plasma in mirror reactors, 
2:11845 (U RL-77846) 
MAGNETIC MIRROR TYPE REACTORS/OPTIMIZATION 
Field-reversed mirror as a D-T power reactor, 2:12048 (UCRL- 
78082) 
MAGNETIC MIRROR TYPE REACTORS/PERFORMANCE 
—— mirror as a D-T power reactor, 2:12048 (UCRL- 
) 
Mirror hybrids: a status report (Optimization studies), 2:12065 
(UCRL-78079) 
Mirror machine reactors (Performance evaluation for different 
cemeee. 2:12050 (UCRL-78148) 
MAGNETIC MIRROR TYPE REACTORS/PLASMA 


CONFINEMENT 
Fueling, heating, and leaking of plasma in mirror reactors, 
2:11845 (UCRL-77846) 
MAGNETIC MIRROR TYPE REACTORS/RADIATION 
HAZARDS 


Tritium control in a mirror-fusion central power station, 2:12099 
(UCRL-78586) 
MAGNETIC MIRROR TYPE REACTORS/SAFETY 
Conceptual design of the blanket and power conversion system 
for a mirror hybrid fusion-fission reactor. 12-month p' 
report, July 1, 1975-June 30, 1976, 2:12042 (GA-A- F402) 
MAGNETIC MIRRORS 
See also 2X DEVICES 
MAGNETIC MIRRORS/COLLISION INTEGRALS 
Electromagnetic analogies in the collision integral for a plasma 
in a magnetic trap, 2:11920 
MAGNETIC MIRRORS/DECAY INSTABILITY 
Decay instability in magnetic mirror, 2:11972 
MAGNETIC MIRRORS/OPERATION 
Characteristics of the NASA Lewis bumpy-torus plasma 
g a, with positive applied potentials, 2:12046 (N-76- 
MAGNETIC MIRRORS/PLASMA CONFINEMENT 
n trap with ambi mirrors, 2:11868 (CONF-761012-26) 
MAGNETIC MIRRORS/PLASMA DRIFT 
Reflection of a plasma stream from a magnetic barrier with local 
temporal modulation of the magnetic field, 2:11855 
MAGNETIC MONOPOLES/GAUGE INVARIANCE 
Spin from isospin in a gauge theory (SU-2 theory), 2:11584 
(COO-3069-403 ) 
MAGNETIC SPECTROMETERS 
Techniques for particle identification and energy measurement 
of helium ions in the intermediate energy range, 2:10913 
MAGNETIC STORMS 
Geophysics and space data bulletin. Volume XI, number 4, 
fourth quarter 1974. Special reports, 2:11497 (AD-A022358) 
MAGNETIC STORMS/ELECTROMAGNETIC RADIATION 
Cyclotron side band emissions from magnetospheric electrons, 
2:11500 (N-75-26842/SST) 
MAGNETOHYDRODYNAMIC CHANNELS 
See MHD CHANNELS 
MAGNETOHYDRODYNAMIC GENERATORS 
See MHD GENERATORS 
MAGNETOMETERS/SQUID DEVICES 
Tunnel junction dc SQUID: fabrication, ration, and 
rformance (Nb-NbO/sub x/-Pb), 2:10697 
MAGNETOSPHERE/ELECTRIC CURRENTS 
Field-aligned electric currents and their measurement by the 
incoherent backscatter technique, 2:11499 (N-75-25811) 
MAGNETOSPHERE/ELECTROMAGNETIC RADIATION 
Cyclotron side band emissions from magnetospheric electrons, 
2:11500 (N-75-26842/S5ST) 
MAGNETOSPHERE/MAGNETIC RIGIDITY 
viernes og 1.7 and 2.6 GV: transmission functions 
and iso! we td of —_ ray nuclei. Interim report, 
2:11408 ( 8 (AD-A 
MAGNET: OSPHERE/PLASMA WAVES 
Cyclotron side band emissions from magnetospheric electrons, 
2:11500 (N-75-26842/SST) 
Plasma wave interactions with energetic ions near the magnetic 
equator, 2:11501 (N-76-20749) 
MAGNETOSPHERE/PROTON 
Radial diffusion on inner-zone : observations and 


variational analysis. Interim , 2:11498 (AD-A-017200) 
MAGNETOSPHERE/RADIO NODE. 


Plasma wave interactions with energetic ions near the magnetic 
equator, 2:11501 (N-76-20749) 


MANURES/ANAEROBIC DIGESTION 


MAGNETOSPHERE/RADIOWAVE RADIATION 
A frequency-tracking direction finder for whistlers and other 
_ Aves frequency signals. Technical report, 2:11483 (AD-A- 
MAGNETOSPHERE/WHISTLERS 
A frequency-tracking direction finder for whistlers and other 
pa no frequency signals. Technical report, 2:11483 (AD-A- 
) 
Cyclotron side band emissions from magnetospheric electrons, 
2:11500 ao N-75-26842/S5ST) 
MAGNOX TYPE REACTORS 
“ae nt of gas-cooled reactors up to present and their 
¢ application in the future. Pt. 1. From the beginni 
om reactor engineering to the present state of the art, 2:9755 
MAINE/AGRICULTURE 
Energy recovery and feed production from poultry wastes, 
2:10202 
MAMMALS 
See also SWINE 
MAMMALS/RADIONUCLIDE KINETICS 
Research in radiobiology. Annual report of work in ee in 
the internal irradiation program, 2:11359 (COO-119-251) 
MAMMARY GLANDS/RADIATION DOSES 
Use of a thermoluminescent dosimetry system in measuring dose 
to = undergoing xeromammography, 2:11334 (AD-A- 
70) 


N 
See also A-BOMB SURVIVORS 
PATIENTS 
PERSONNEL 
World food, energy, man, and environment, 2:10163 
MANGANESE/CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts ), 2:9347 
MANGANESE/NEUTRON REACTIONS 
ns of the total neutron cross-section of silicon and 
in the energy range 1.8 MeV to 1.8 eV, 2:11698 
MANGANESE/PRECIPITATION 
Removal of trace metals from wastewater by lime and ozonation, 
2:11189 
MANGANESE/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical procedures for depleted UF, and uranium alloys in 
penetrator programs, 2:10585 (NLCO-1136) 
MANGANESE ALLOYS/MECHANICAL PROPERTIES 
Metallic composites formed ‘in situ’ by reactions in the solid 
state. Final report 18 Oct 1974-18 Oct 1975 (Additions to 
Co-Si eutectoid; eutectoids in Ti-Cu, Mo-Fe, Mo-Co), 
2:10395 (AD-A-023007) 
MANGANESE ALLOYS/PHASE TRANSFORMATIONS 
Strain energy criterion of martensitic transformation. Technical 
rt (Ti alloys), 2:10376 (AD-A-023781) 
MANGANESE COMPLEXES/PHOTOELECTRON 
SPECTROSCOPY 
Study of bridging and terminal carbonyl groups in transition 
metal — by x-ray photoelectron spectroscopy, 
2:1062 
MANGANESE COMPLEXES/STRUCTURAL CHEMICAL 
ANALYSIS 
Study of bridging and terminal carbonyl groups in transition 
metal complexes by x-ray photoelectron spectroscopy, 
2:10621 
MANGANESE OXIDES/ECOLOGICAL CONCENTRATION 
——— of groundwater by heavy metals from the land 
of fly ash. Technical progress report, June |, 1976- 
31, 1976, 2:11166 (COO-2727-4) 
MANGANESE OXIDES/ELECTRICAL PROPERTIES 
Noncrystalline semiconductors: electrical and thermal processes. 
Final report 1 Jan-30 Dec 1975, 2:10517 (AD-A-020138) 
MANITOBA/AGRICULTURAL WASTES 
Cold weather a recovery from anaerobic digestion of swine 
manure, 2:10205 
MANPOWER 
— of manpower requirements by occupation for alternative 
in the energy-related industries, United States, 
1970 to 1990. Volume I, 2:101 14 (PB-243474) 
Study of manpower requirements by occupation for alternative 
po peng A in the energy-related industries, United States, 
1970 to 1990. Volume Il. Part A, 2:10115 (PB-243475) 
— of manpower requirements by occupation for alternative 
in the energy-related industries, United States, 
1970 to 1990. Volume II. Part B, 2:10116 (PB-243476) 
— of manpower requirements by occupation for alternative 
ag the energy -related industries, United States, 
1970 t0 990. Volume if. , 2:10117 (PB-243477) 





MANURES/ANAEROBIC DIGESTION 


MANURES/ANAEROBIC DIGESTION 

Alternative animal waste anaerobic fermentation designs and 
their costs, 2:10204 

Anaerobic digestion in swine wastes, 2:10203 

Cold weather — recovery from ‘anaerobic digestion of swine 
manure, 2:10 

Dry anaerobic digestion, 2:10207 

Energy and economic analysis of anaerobic digesters, 2:10206 

Energy recovery and feed production from poultry wastes, 
2:10202 

From biodung to a. historical review of European 
experience, 2:9372 

Methane-carbon dioxide mixtures in an internal combustion 
engine, 2:10209 

Technologies suitable for recovery of energy from livestock 
manure (Anaerobic digestion and pyrolysis techniques for 
dairy beef, and hog wastes), 2:1020: 

MANURES/ENVIRO NTAL EFFECTS 
Limitations of animal waste replacement for inorganic fertilizers, 
°2:10140 
MANURES/INVENTORIES 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 2. East North-Central, including: Illinois, 
Indiana, Michigan, Ohio, and Wisconsin, 2:9501 (TID- 
27162/2) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 3. West North-Central, including: lowa, 
Kansas, Minnesota, Missouri, Nebraska, North Dakota, and 
South Dakota, 2:9502 (TID-27162/3) 

Crop, forestry, and manure residues inventory: continental 
United States. Volume 4. South Atlantic, including: Delaware, 
Florida, —. Maryland, North Carolina, South Carolina, 
Virginia, and West Virginia, 2:9503 (TID-27162/4) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 5. East South-Central, including: Alabama, 
Kentucky, Mississippi, and Tennessee, 2:9504 (TID-27162/5) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 6. West South-Central, including: Arkansas, 
Louisiana, Oklahoma, and Texas, 2:9505 (TID-27162/6) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 7. Mountain, including: Arizona, Colorado, 
Idaho, Montana, Nevada, New Mexico, Utah, and Wyoming, 
2:9506 (TID-27162/7) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 8. Pacific, including: California, Oregon, and 
Washington, 2:9507 (TID-27162/8) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 1. New England and Mid-Atlantic, including: 
Connecticut, Maine, Massachusetts, New Hampshire, Rhode 
Island, Vermont, New Jersey, New York, and Pennsylvania, 
2:9500 (TID-27162/1) 

MANURES/NUTRIENTS 

Conservation of energy and mineral resources in wastes through 
pyrolysis, 2:10214 

ma ey of animal waste replacement for inorganic fertilizers, 

:10140 
MANURES/PROCESSING 

Energy, agriculture, and waste management (Book of conference 

proceedings), 2:10186 
MANURES/PYROLYSIS 

Conservation of energy and mineral resources in wastes through 
pyrolysis, 2:10214 

Technologies suitable for recovery of energy from livestock 
manure — digestion and pyrolysis techniques for 
dairy beef, and hog wastes), 2:10208 

MANURES/RECYCLING 

Protein production rates by algae using swine manure as a 

substrate, 2:10213 
MANURES/WASTE DISPOSAL 

Manure management energy consumption in swine confinement 

systems (Oxidation ditch or gutter flush), 2:10192 
MANURES/WASTE PROCESSING 

Protein and energy conservation of poultry and fractionated 
animal waste (Cereco system fractionates manures into three 
products: fibers, protein, ash), 2:10212 

Thermal and physical properties of compost (Windrow 
composting, 3 to 4 months ), 2:10215 

Waste management systems in relation to land 
disposal/utilization, 2:10210 

MANY-BODY PROBLEM 
See also TWO-BODY PROBLEM 
Coherent state theory of large amplitude collective motion, 
2:11793 (CONF-7509135-P1) 
MANY-BODY PROBLEM/FIELD THEORIES 
ae te body problem as a relativistic field theory, 
il 1 
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MARICULTURE 
See AQUACULTURE 

MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
RINE TRANSPORT/MANPOWER 


Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 7990. Volume IL Part B, 2:10116 (PB-243476) 

MARKET 

Energy use and economics in the manufacture of fertilizers, 

2:10193 
MARYLAND/ENERGY POLICY 

Full scale refuse pyrolysis system for Baltimore, Maryland, 
2:9404 

Management options in power plant siting to benefit biological 
resources, 2:9669 

MARYLAND/RESOURCE CONSERVATION 

Management options in power plant siting to benefit biological 
resources, 2:9669 
KS 


See RESPIRATORS 
MASS SPECTROMETERS/AUTOMATION 

Mound Laboratory activities for the Division of Physical 

Research: January-June 1976, 2:10623 (MLM-2354) 
MASS SPECTROSCOPY/RESEARCH PROGRAMS 

Mass spectrometric studies. Final report, 2:10594 (AD-A- 
019521) 

On-line high-resolution mass spectroscopy. Progress report, July 
1, 1975-July 1, 1976 (Cyclotron Institute and Dept. of 
Chemistry, Texas A and M Univ.), 2:11805 (ORO-3820-31) 

MASSACHUSETTS/AIR POLLUTION 

Hydrocarbon emission sources in Pioneer Valley. II. Final 

report, 2:10315 (PB-252698) 
MASSACHUSETTS/SOLAR SPACE HEATING 

Use of solar energy for space heating and hot water: technical 
description, economic feasibility, implications for the state, 
2:9529 (NP-21214) 

MASSACHUSETTS/SOLAR WATER HEATERS 

Use of solar energy for space heating and hot water: technical 
description, economic feasibility, implications for the state, 
2:9529 (NP-21214) 

MASSACHUSETTS INSTITUTE TECHN. ALCATOR 
See ALCATOR DEVICE 
MATERIAL BALANCE AREA/CONTROL 
Nuclear safeguards control in nuclear power stations, 2:9831 
TERIALS/RADIATION EFFECTS 


Evaluation of space environment on materials. International 

conference, Toulouse, France, June 17-21, 1974, 2:10344 
MATERIALS/RESEARCH PROGRAMS 

E Division activities report, FY 1976, 2:11592 (UCID-17271- 
76) 

Materials research at Stanford University. Report No. 14 
(annual), 1 Jul 1974-30 Jun 1975, 2:10341 (AD-A- 
013650/7ST) 

Metals and Ceramics Division materials science annual progress 
report for period ending June 30, 1976, 2:10343 (ORNL- 
5182) 

Research in materials science. I. Optoelectronic more and 
components: miniaturized thin film laser sources and 
modulators. II. Superconducting transition metal alloys. III. 
Chemical synthesis using high temperature lithium vapor 
species. Semi-annual technical report No. 1, | Jul-31 Dec 
1975, 2:10426 (AD-A-022096) 

MATERIALS RECOVERY 

Boston North Shore System: a case study of a multi-community, 
privately financed refuse disposal and energy recovery system, 
2:9418 

Status paper on conversion of solid waste to energy on the 
North American Continent (Review of systems for steam and 
power generation or fuel production from wastes), 2:9399 

Urban-rural environmental combination program (Total waste 
management for medium-sized city in Japan), 2:9392 

MATERIALS RECOVERY/ECONOMICS 

State of the art of particulate and SO, removal on coal-fired 
boilers, 2:11205 

Sulfur dioxide removal from waste gases: a status report for 
Europe, 2:11113 

Sulphur dioxide removal from waste gases: a status report for 
Japan, 2:11112 

MATERIALS RECOVERY/FEASIBILITY STUDIES 


See also COSMOLOGICAL MODELS 
NUCLEAR MODELS 
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MATHEMATICAL MODELS/COMPARATIVE EVALUATIONS 

Validation of a multisource dispersion model for atmospheric 
sulfur concentration, 2:11068 (ATDL-76/14) 

MATHEMATICS/RESEARCH PROGRAMS 

Methods of complex variables and functional analysis ied to 

ay iec problems. Final report 5 Nov 1965-31 Aug 1975, 
712125 (AD-A-018604) 

Selected examples of ERDA research in the mathematical and 
computer sciences (Brief summaries), 2:12128 (ERDA-76- 
118) 

Survey of applied and computational mathematics at LLL, 
2:11833 (UCID-17099) 

MEASURED VALUES 
See DATA 
MEASURING INSTRUMENTS 
See also CALORIMETERS 
FLOWMETERS 
INTERFEROMETERS 
LEVEL INDICATORS 
MAGNETOMETERS 
OXYGEN METERS 
PHOTOMETERS 
PYRANOMETERS 
RADIATION MONITORS 
RADIOMETERS 
SPECTROMETERS 
THICKNESS GAGES 
VISCOSIMETERS 
MEASURING INSTRUMENTS/CALIBRATION 
Instrumentation, measurements, and analyses of solar energy, 
2:9455 (NSF-RA-N-74-062) 
MEAT/PRODUCTION 
= = monetary requirements for fed beef production, 
710198 
Energy utilization on beef feedlots and dairy farms, 2:10194 
MEAT/RADIOPRESERVATION 

Radiation resistance of asporogenous bacteria in frozen beef. 

Final report, Sep 1974-Feb 1975, 2:11333 (AD-A-024363) 
MECHANICAL DRAFT COOLING TOWERS/ENERGY 

CONSUMPTION 

Study of the energy saving possible by automatic control of 
mechanical draft cooling tower fans, 2:9617 (FEA/D-76/030) 

MECHANICAL PROPERTIES/INTERFEROMETRY 

Evaluation of constitutive properties from velocity 
interferometer data (Prediction of transient response of rock 
and soil media to engineering and geophysical applications), 
2:11405 (SAND-75-0650) 

MECHANICAL PROPERTIES/MEASURING METHODS 

Soil structure interaction calculations: a comparison of methods, 

2:11163 (UCRL-52106) 
MECHANICAL STRUCTURES/BENDING 

Creep of beams using a state-variable approach, 2:10670 (COO- 
2733-6) 

MECHANICAL STRUCTURES/CREEP 

Creep of beams using a state-variable approach, 2:10670 (COO- 
2733-6) 

MECHANICAL STRUCTURES/PERFORMANCE TESTING 

Experiments on concrete conical shells for OTEC structural 
systems, 2:9515 (COO-2682-5) 

MECHANICAL STRUCTURES/STRESS ANALYSIS 

Mesh generation for two-dimensional regions using a DVST 
(Direct View Storage Tube) ics terminal (DYMESH 
code), 2:10671 (SAND-76-8231) 

MECHANICAL STRUCTURES/STRESSES 
bExtended NONSAP tm for OTEC structural systems, 
2:9516 (COO-2682-7) 

Reinforced concrete constitutive relations. Progress report, May 
1, 1975-February 29, 1976, 2:9514 (COO-2682-4) 

ICINES 


See DRUGS 
MELTDOWN 
Studies on molten fuel-concrete interactions (BWR; PWR), 
2:10022 (SAND-76-6021 ) 
MELTDOWN/HEAT TRANSFER 
Simple heat conduction model with phase change for reactor 
fuel pin (LMFBR), 2:10062 
MELTDOWN/MATHEMATICAL MODELS 
Molten clad motion model for fast reactor loss-of-flow accidents 
> 2:10061 


RA 
See also CELL MEMBRANES 
MEMBRANES/BIOCHEMISTRY 
Gating mechanism for the activation of the sodium conductance 
in nerve membranes, 2:11291 
MEMBRANES/ELECTRIC CURRENTS 
Properties of the sodium channel gating current, 2:11313 


METAL INDUSTRY/WASTE HEAT 


MPhote-induced potentials across « poly owe 
i potentials across a r stabilized 
membrane, in the presence of Aan amet meen 2:11231 
Synaptic transmission from photoreceptors to bipolar and 
horizontal cells in the retina, 2:11318 
MEMBRANES/MATHEMATICAL MODELS 
Basilar membrane motion, 2:11322 
MEMBRANES/PERMEABILITY 
Synaptic transmission from photoreceptors to bipolar and 
horizontal cells in the carp retina, 2:11318 
MEMBRANES/PHYSIOLOG 
Axonal transport of vesicles carrying [*H]serotonin in the 
metacerebral neuron of Aplysia californica, 2:11282 
Gating mechanism for the activation of the sodium conductance 
in nerve membranes, 2:11291 
MEMORY DEVICES/ALGORITHMS 
Sparse matrix factorization: storage management algorithm for 
direct solution of reservoir simulation equations, 2:9062 
MEMORY DEVICES/RADIOSENSITIV 
Transient radiation tests on the Intel 2102 1024-bit random 
access memory. Test and evaluation report, 2:10955 (AD-A- 
020826) 
MERCAPTANS 
See THIOLS 
MERCAPTOAMINOISOVALERIC ACID 
See PENICILLAMINE 
MERCAPTOVALINE 
See PENICILLAMINE 
MERCURY/CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts), 2:9347 
MERCURY/D STATES 
Ultranarrowband tunable dye laser for new approaches to 
atomic spectroscopy. Technical report No. 4, | Jan-31 Dec 
1975 (Two-photon excitation of high-lying 1S and 1D states in 
Hg vapor), 2:11512 (AD-A-019782) 
MERCURY/PRECIPITATION 
Removal of trace metals from wastewater by lime and ozonation, 
2:11189 
MERCURY/S STATES 
Ultranarrowband tunable dye laser for new approaches to 
atomic spectroscopy. Technical report No. 4, 1 Jan-31 Dec 
1975 (Two-photon excitation of high-lying 1S and 1D states in 
Hg vapor), 2:11512 (AD-A-019782) 
MERCURY 197/HIGH SPIN STATES 
Investigation of high-spin states in transitional nuclei, 2:11722 
(CONF-7509135-P1) 
MERCURY ISOTOPES/HIGH SPIN STATES 
Experimental investigation of high spin states in even- and odd- 
mass-nuclei, 2:1 1732 (CONF-7509135-P1) 
MERCURY TELLURIDES/PHYSICAL RADIATION EFFECTS 
Study of the effects of radiation on the electrical and optical 
properties of HgCdTe, 2:10961 (AD-A-025222) 
MESON RESONANCES/DECAY 
X spectroscopy and newer particles (Branching ratios, angular 
distributions), 2:11547 (LBL-5372) 
MESON RESONANCES/PARTICLE PRODUCTION 
Exotic mesons: are there any (Experiment in progress), 2:1 1557 
(COO-2009-115) 


See also MESON RESONANCES 
MESONS/MASS SPECTRA 
Some spectroscopic problems in the bag theory of quark 
confinement, 2:11574 (COO-3069-413) 
MESOSPHERE/MATHEMATICAL MODELS 
Linear models of mesospheric structure and circulation. Part 2. 
Development and application of heating functions. 
Memorandum report, 2:11046 (AD-A-021754) 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY/ENERGY CONSERVATION 
Potential for energy conservation in nine selected industries. The 
data base. Volume 4. Copper, 2:10239 (PB-243615) 
Potential for energy conservation in nine selected industries. The 
data base. Volume 5. Aluminum, 2:10240 (PB-243616) 
Potential for energy conservation in nine selected industries. The 
data base. Volume 6. Steel, 2:10241 (PB-243617) 
Potential for energy conservation in the steel industry. Final 


7 2:10243 (PB-244097) 
METAL INDUSTRY/LIQUID WASTES 
Device for waste heat recovery and sand removal in the Bayer 
rocess (Patent), 2:10247 
METAL INDUSTRY/MATERIALS RECOVERY 
Converting stainless steel furnace flue dusts and wastes to a 
lable alloy. Report of investigations, 2:10255 (PB- 
243628/SST) 
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METAL INDUSTRY/WASTE HEAT 
Device for waste heat recovery and sand removal in the Bayer 
rocess (Patent), 2:10247 
METAL INDUSTRY/WATER TREATMENT 
Water recycle treatment system for use in metal processing 
(Patent), 2:10252 
METAL-GAS BATTERIES 
See also IRON-AIR BATTERIES 
METAL-GAS BATTERIES/CATHODES 
Metal/air cells and improved air electrodes for use therein 
(Patent), 2:10104 
METALLOIDS 
See SEMIMETALS 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/DESIGN 
Sealed lithium-iodine cells (Patent), 2:10094 
METAL-NONMETAL BATTERIES/PLANNING 
Sodium chloride battery development program for load leveling. 
Interim report, | Apr-31 Dec 1974 (Na/B-alumina/Na 
chloroaluminate ), 2:10093 (PB-243872/9ST) 
METAL-NONMETAL BATTERIES/RESEARCH PROGRAMS 
High-performance batteries for off-peak energy storage and 
electric-vehicle propulsion. Progress report, April-June 1976 
(Li-AI/LiCl-KCI/Fes or FeS,, operate at 400 to 450 C; some 
work on Na/FeS, and CaMg,/CaCl,-LiCl,KCl/FeS cells), 
2:10092 (ANL-76-81) 
METALS 
See also ACTINIDES 
ALKALI METALS 
ALKALINE EARTH METALS 
LIQUID METALS 
RARE EARTHS 
METALS/ATOM COLLISIONS 
Question of secondary negative-ion emission, 2:11510 (UCRL- 
Trans-11173) 
METALS/CHEMICAL ANALYSIS 
Trace metal associations in sub-artic fjord environments. 
Progress report April 1974-March 1975 (Copper, lead), 
2:11187 (RLO-2229-T 1-30) 
METALS/CORROSION 
Corrosion and erosion of gas turbine blades, 2:10474 
METALS/DRA WING 
Metal drawing (a bibliography with abstracts). Report for 1964- 
Mar 1976, 2:10365 (NTIS/PS-76/0355 ) 
METALS/ECOLOGICAL CONCENTRATION 
Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical agen report, June 1, 1976- 
August 31, 1976, 2:11166 (COO-2727-4) 
METALS/ELECTROCHEMICAL CORROSION 
Current and potential distributions in plating corrosion systems, 
2:10479 
METALS/ENVIRONMENTAL EFFECTS 
Trace metal associations in sub-artic fjord environments. 
re ey report April 1974-March 1975 (Copper, lead), 
187 (R 0-2229-T1- 30) 
METALS/EROSION 
Corrosion and erosion of gas turbine blades, 2:10474 
METALS/ETCHING 
Electromarking solution (Patent), 2:10611 
METALS/MACHINING 
Turnin Ae | and Ap of large-size workpieces, 2:10370 
META LS RECOVER 
Foca residues for profit (Incinerator residues, residues 
from non-slagging pyrolysis systems, and heavy fraction from 
air classification = ayy shredded municipal wastes), 2:10863 
METALS/MOLECULE COLLISIONS 
Interaction of monatomic and diatomic molecules with solid 
surfaces. Final report, | Oct 1970-30 Sep 1975, 2:11506 (AD- 
A-020592) 
METALS/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Quarterly 
progress report, May-July 1965, 2:10481 (BNWL-128) 
Removal of foreign atoms from a metal surface bombarded with 
fast atomic icles, 2:10487 (CONF-761012-31) 
METALS/PLA 
Current and potential distributions in plating corrosion systems, 
2:10479 
METALS/RESEARCH PROGRAMS 
Metals and Ceramics Division materials science annual progress 
— for period ending June 30, 1976, 2:10343 (ORNL- 
) 
METALS/SUPERCONDUCTIVITY 
Metallurgical factors which influence superconductivity in A15 
compounds, 2:10451 
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METEOROLOGY/DAILY VARIATIONS 

Time dependent mesoscale wind fields over complex terrain, 

2:11047 (ATDL-76/14) 
METEOROLOGY/RESEARCH PROGRAMS 

1975 annual report, 2:11059 (ATDL-76/14) 

Atmospheric dispersion models for environmental pollution 
applications (Atmospheric dispersion models for 
environmental pollution applications), 2:1 1064 (ATDL-76/14) 

Problems of meteorology: review of the work of the Institute of 
Experimental Meteorology, 2:1 1054 (PB-249691 ) 

METER WAVE RADIATIO) 
See RADIOWAVE RADIATION 
METHACRYLIC ACID/CHEMICAL RADIATION EFFECTS 

Acrylic resins. Part II. Methacrylate polymers (citations from 
NTIS data base). Report for 1964-Mar 1976 (172 abstracts; 
25 new entries), 2:1 7 (NTIS/PS-76/0149) 

Acrylic resins. Part II. Methacrylate polymers, 1975 (citations 
from Engineeri + arty Report for 1975 (177 abstracts), 
2:10648 (NTIS/PS-76/0150) 

METHACRYLIC ACID ESTERS 
See also METHYL METHACRYLATE 
METHACRYLIC ACID ESTERS/CHEMICAL RADIATION 

EFFECTS 

Acrylic resins. Part II. Methacrylate polymers (citations from 
NTIS data base). Report for 1964-Mar 1976 (172 abstracts; 
25 new entries), 2:10647 (NTIS/PS-76/0149) 

Acrylic resins. Part II. Methacrylate polymers, 1975 (citations 
from Engineering Index). Report for 1975 (177 abstracts), 
2:10648 (NTIS/PS-76/0150) 


Radiation-induced grafting of methacrylates onto silicone rubber 
surfaces: prototype burn wound dressing. Scientific report (y 
radiation), 2:10645 (AD-A-022983) 

METHANATION/CATALYSTS 
Formulation and operation of methanation catalysts, 2:8942 


Transport of heat as chemical energy (Patent; Methane-CO, and 
H,-CO cycle), 2:10154 
METHANE/BIOSYNTHESIS 
Biological conversion of biomass to methane. Quarterly progress 
report, June 1-August 30, 1976 (Contract modification and 
equipment receipt), 2:9381 (COO-2917-1) 
Central waste processing with energy recovery in a combination 
plant, 2:9357 
Energy and protein production from pulp mill wastes. Progress 
report, June 15, 1976-September 15, 1976, 2:9382 (COO- 
2983-1) 
From biodung to biogas: historical review of European 
experience, 2:9372 
METHANE/COMBUSTION 
General Chemistry Division quarterly report, April-June 1976, 
2:10579 (UCID-15644-76-2) 
Methane-carbon dioxide mixtures in an internal combustion 
engine, 2:10209 
METHANE/ENVIRONMENTAL EFFECTS 
Effect of water vapor on the destruction of ozone in the 
— perturbed by CIX or NO/sub x/ pollutants, 
2:11137 
METHA IBRIUM 
Vapor liquid equilibrium of meth n-pentane system at low 
temperatures and high pressures, 2: 9121 (CONF-750380-) 
METHANE/PRODUCTION 
Cold weather energy recovery from anaerobic digestion of swine 
manure, 2:10205 
METHANE/RECOVERY 
Alternative animal waste anaerobic fermentation designs and 
their costs, 2:10204 
Evaluation of landfill off-gases as a community odor problem, 
2:11080 (CONF-741187-) 
METHANE/SOLVENT PROPERTIES 
Solubility of hydrocarbons in cryogenic NGL and LNG, 2:9122 
(CONF-750380-) 
METHANE/SYNTHESIS 
Apparatus and method for methanation (Patent), 2:8949 
Energy recovery and feed production from poultry wastes, 
2:10202 
Process ad ape a natural gas substitute (Patent; by 
catalytically reacting carbon oxides and h m), 2:9375 
Processes for the production of methane-containing gases 
(Patent; with heat recovery), 2:9374 
ANOL/CORROSIVE TS 





Microstructural effects on the stress corrosion cracking behavior 
of Ti-8Al-1Mo-1V in methanolic and chloride solutions. Final 
report, 2:10463 (AD-A-018793) 

METHANOL/ECONOMICS 

Economic feasibility study: fuel grade methanol from coal, 

2:8967 (TID-27 156) 





MAR. 15, 1977 


METHANOL/PERFORMANCE 
Methanol from natural gas for engine fuel. Report No. 5, 2:9383 
(NP-21121) 
METHANOL/PRODUCTION 
Process for the production of highly pure methanol fuels with 
castor oil content, 2:9384 (N-75-26150/3ST) 
METHANOL/RADIOLYSIS 
Nuclear magnetic resonance in pulse radiolysis. Chemically 
—— dynamic nuclear polarization (Electron beams), 
4 
METHANOL/SYNTHESIS 
Economic feasibility study: fuel grade methanol from coal, 
2:8967 (TID-27156) 
Methanol from natural gas for engine fuel. Report No. 5, 2:9383 
(NP-21121) 
Researches on the conversion of agricultural wastes to energy at 
the a of the Philippines, 2:9362 
CRYLATE/CHEMICAL RADIATION 


EFFECTS 

Acrylic resins. Part II. Methacrylate polymers (citations from 
NTIS data base). Report for 1964-Mar 1976 (172 abstracts; 
25 new entries), 2:10647 (NTIS/PS-76/0149) 

Acrylic resins. Part II. Methacrylate polymers, 1975 (citations 
from roy ercne beg Report for 1975 (177 abstracts), 
2:10648 ooarenuen 76/0150) 

2-METHYLPROP 

Effect of gold on 2 hpdeapaple. isomerization, and 
dehydrocyclization reactions on polycrystalline platinum and 
iridium foils, 2:10632 

2-METHYLPROPANE/PHASE STUDIES 

Phase behavior of selected hydrocarbon-nonhydrocarbon binary 

systems: C,-H,S and N,-iC, systems, 2:9120 (CONF-750380-) 
MEXICO/SEISMIC EVENTS 

Special Data Collection System (SDCS) event report, Baja 

California, 28 July 1975, 2:11400 (AD-A-022550) 
MEYERS PROCESS 

Chemical desulfurization of coal to meet pollution control 

standards (5 refs.; only pyritic S removed), 2:8903 
MHD CHANNELS/MATERIALS 

Materials utilization in a direct coal-fired MHD generator 

system, 2:10217 
MHD CHANNELS/OPTIMIZATION 

Studies on improvement of the characteristics of MHD power 

generating channel, 2:10219 (N-75-25293) 
MHD GENERATORS 

See also COAL-FIRED MHD GENERATORS 
MHD GENERATORS/PLASMA DIAGNOSTICS 

Errors of measurement of plasma temperature in MHD 
generator channels (Systems for U-25 and MARK-6 MHD 
generators), 2:10218 (ERDA-tr-184) 

MHD GENERATORS/RESEARCH PROGRAMS 

Excerpts from 1974 annual report of USSR Institute for High 
Temperatures, 2:10216 (ERDA-tr-162) 

MHD POWER PLANTS/TECHNOLOGY ASSESSMENT 

Total impacts of alternative energy systems, 2:10199 (N-74- 
72717) 

MICE/RADIONUCLIDE KINETICS 

Early retention of monomeric **Pu(IV)-citrate in CS7BL/Do 

and BALB/cJ mice, 2:11364 (COO-119-251) 
MICELLAR SYSTEMS/EXCITATION 

Electronic excitation of composite systems. Progress = 

August 1, 1975-July 31, 1976, 2:10539 (COO-2039 
MICHIGAN/THORIUM ORES 

Uranium and thorium occurrences in Precambrian rocks, Upper 
Peninsula of Michigan and northern Wisconsin, with thoughts 
on other possible settings, 2:9157 (GJBX-48(76)) 

MICHIGAN/URANIUM DEPOSITS 
Uranium and thorium occurrences in Precambrian rocks, U 
Peninsula of Michigan and northern Wisconsin, with thoughts 
on other possible settings, 2:9157 (GJBX-48(76)) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICRODOSIMETRY 

Microdosimetry and the effects of small doses of radiation, 

2:11349 
MICROELECTRONIC CIRCUITS/ELECTRIC CONDUCTORS 
Microstructure of a base metal thick film ere (Glass frit with 
base metal oxide addition), 2:10378 (LBL-5176) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See also BACTERIA 
UNICELLULAR ALGAE 
VIRUSES 


MICROORGANISMS/METABOLISM 
Conversion of molecular tritium to tritiated water in 
ms (Role of soil microorganisms), 2:11174 


ical syste 
(DP-1422) 
MICROPROCESSO: T INTERFACES 


Soe 
re es interc r 
50025-76-2) 


interfaces ible, 2:12141 (UC 
MICROPROCESSORS/PROG 
LIL8/V2: a list interpretive 

microcomputer, 2:12139 (UCID-17220) 
MICR PES, ECIFICATIONS 


Cytogeneticist’s mic _. 
aberration avny, RAL, 1 a4 a'(CoRP SII 15 
MICROSPHERES/F A 
Method and apparatus ~s wes manufacture of glass mic res 
adapted to contain a thermonuclear fuel (Patent), 2:104 
Method for preparing a sintered glass powder for manufacturing 
——— (thermonuclear fuel fabrication; patent), 
MICROSPHERES/SPRAYED COATINGS 
Method and ratus for coating minuscule 
(Thermonuclear fuel fabrication; patent), 2: 0500 
MICROWAVE EQUIPMENT/DES IGN 
Superconducting apparatus for emai high frequency 
microwaves (Patent), 2:10696 
MICROWAVE EQUIPMENT/PERFORMANCE 
— microwave reflectometer for plasma diagnostics. 
. The reflectometer, 2:11877 
MICROWAVE EQUIPMENT/SYSTEMS ANALYSIS 
EVAL: a system for evaluating automatic network analyzer 
rformance, 2:12132 (SAND-76-0274) 
MICROWAVE RADIATION/ABSORPTION 
Collisionless absorption of electromagnetic radiation in a small 
plasma volume with a free boundary, 2:12013 
oe nonlinear phenomena and anomalous microwave 


in a plasma, 2:12014 
MILITAR EQUIPMENT 


See also ORDNANCE 
MILITARY EQUIPMENT/PHYSICAL RADIATION EFFECTS 
Electromagnetic response of a sphere over a ground plane in the 
presence of source and conduction currents in the air. 
Technical report, 2:10952 (AD-A-018142) 
MILITARY FACILITIES/BLAST EFFECTS 
Geophysical methods in terrestrial material property 
determinations. Air Force surveys in geophysics, 2:10701 
(AD-A-018334) 
MILITARY FACILITIES/RADIATION HARDENING 
The development of military equipments: reliability and nuclear 
survivability considerations. Technical memo, 2:10981 (AD-A- 
25084) 
MILITARY PERSONNEL/BIOLOGICAL RADIATION 
EFFECTS 
On the stringency of 
rations, 2:11335 ( 
MILK/PRODUCTION 
Energy conservation at the dairy milking center, 2:10159 
Energy utilization on beef feedlots and dairy farms, 2:10194 
MILK/RADIOACTIVITY 
Appendix to Health and Safety Laboratory environmental 
quarterly, June 1, 1976-September |, 1976 (Fallout 
radionuclides and Pb in environment), 2:11142 (HASL- 
308( App. )) 
Health and Safety Fg step tees quarterly, June |, 
1976-September 1, 1976 (Fallout radionuclides in 
environment), 2:11141 (HASL. 308) 
— —— IGN 


oan ILLING. hers ere, tA —— of fy -size workpieces, 2:10370 


Tu boring, and sd onl of large-size workpieces, 2:10370 
MILNE /ANAL AL SOLUTION 
Neutron in two dissimilar media with anisotropic 
scattering, 2:9872 
RESOURCES/RESOURCE CONSERVATION 
Conservation of energy and mineral resources in wastes through 
. 2:10214 
WASTES/FLUIDIZED-BED COMBUSTION 
Preliminary report on fluid-bed combustion of anthracite wastes, 
2:9043 
MINERAL WASTES/REVEGETATION 
Vv ve stabilization of mineral waste heaps. Final report, 
111 179 (PB-252176) 
WOOL/MEL 


MINERAL 
Evaluation of refractories for mineral wool furnaces. Report of 
investi 1975, 2:10526 (PB-250642) 


See also ARAGONITE 
CLAYS 


criteria for battlefield nuclear 
A-022183) 





MINERALS 


FELDSPARS 
KAOLINITE 
MONTMORILLONITE 


ZEOLITES 
MINERALS/CHEMICAL ANALYSIS 
Trace element characterization and removal/recovery from coal 
and coal wastes. ress report, October 1-December 31, 
1975, 2:8977 (LA-6498-PR) 
/RADIATION PROTECTION 
Radiation protection in uranium mines, 2:9170 


See also COAL MINES 
URANIUM MINES 
MINES/USES 
Mine lighting and ventilation in crises. Final report Apr 1974- 
Sep 1975 (Fallout shelters), 2:10702 (AD-A-018783) 
Mt. Hope studies of compressed air storage, 2:10077 (ERDA- 
76-124) 


See also COAL MINING 
SURFACE MINING 
UNDERGROUND MINING 
MINING/LAND RECLAMATION 

Kansas City: a model of underground development, 2:10147 
(CONF-750365-) 

Proceedings of the symposium on the development and 
utilization of underground space, Kansas City, Missouri, 
March 5-7, 1975, 2:10146 (CONF-750365-) 

MIRRORS/REFLECTIVITY 
Specular reflectance properties of mirror materials, 2:9552 
(SAND-76-5310) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MIS TRANSISTORS/RADIATION HARDENING 

Investigation of SOS processes for fabrication of radiation 
hardened MIS devices and ICS. Report for 1 May-31 Oct 
1974, 2:10962 (AD-B-002838) 

MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT/SIMULATION 


Development and application of variational methods for 
simulation of miscible displacement in as media, 2:9053 


MISSILE PROTECTION, EEARCH PROGRAMS 

Nuclear plant tornado safety, 2:10064 

MISSILE SILOS 

EMP testing of buried conduits, the pulsed dipole and pulsed 

transmission line. Technical memo, 2:10950 (AD-A-017299) 
MISSILES/ELECTRONIC GUIDANCE 

Time-dependent measurements of neutron-induced silicon dose 
rates in a missile guidance system. Final report, 1 Jun 1973-16 
Jun 1975, 2:10906 (AD-A-023477) 

MISSOURI/LAND USE 

Kansas City: a model of underground development, 2:10147 
(CONF-750365-) 

Proceedings of the symposium on the development and 
utilization of underground space, Kansas City, Missouri, 
March 5-7, 1975, 2:10146 (CONF-750365-) 

MISSOURI UNIV.;COLUMBIA RESEARCH REACTOR 
See MURR REACTOR 
MITOTIC DELAY/RADIOINDUCTION 

Relationship of the synthesis and processing of proteins to 
radiation induced mitotic delay (Studies in slime mold, 
_ 2:11332 (COO-2486-365) 


(Modular Integrated Utility Systems.) 
Coal Technology progress report, August 1976, 2:8897 
(ORNL/TM-5654) 
Committee on the Challenges of Modern Society (CCMS) North 
Atlantic Treaty Organization status are rational use of 
) 


MIUS/FLUIDIZED BED COMBUSTORS > 


es re design of MIUS fluidized bed furnace experiment, 
10111 
MIXED OXIDE FUEL FABRICATION 
PLANTS/DECOMMISSIONING 
Decommissioning nuclear facilities, 2:9155 (BNWL-SA-5834) 
a OXIDE EL FABRICATION PLANTS/OFF-GAS 


Airborne effluent control at fuel enrichment, conversion, and 
fabrication plants, 2:93 
MIXED OXIDE FUEL FABRICATION PLANTS/SAFEGUARDS 
Development of an engineered safeguards system concept for a 
mixed-oxide fuel fabrication facility, 2: 9323 (SAND-76-0180) 
MIXED OXIDE FUEL FABRICATION PLANTS/SIMULATION 
Development of an engineered saft stem concept for a 
mixed-oxide fuel fabrication facility, 2:9323 (SAND-76-0180) 
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MIXER-SETTLERS 

Some practical aspects of solvent extraction in the mineral 

industry, 2:9176 
MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 

See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 

See NUCLEAR MODELS 
MODELS (OPTICAL) 

See OPTICAL MODELS 
MODELS (PLASMA) 

See PLASMA SIMULATION 
MOLECULAR BEAMS/DIFFRACTION 

H chemisorption on Rh and W; H molecular beam diffraction, 
2:10423 (AD-A-019669) 

MOLECULAR BEAMS/TIME-OF-FLIGHT METHOD 

Molecular beam studies with a time-of-flight machine, 2:1 1508 
(INIS-mf- 1980) 

MOLECULAR BEAMS/VELOCITY 

Molecular beam studies with a time-of-flight machine, 2:11508 
(INIS-mf- 1980) 

MOLECULE COLLISIONS/RESEARCH PROGRAMS 

Interaction of monatomic and diatomic molecules with solid 
surfaces. Final report, 1 Oct 1970-30 Sep 1975, 2:11506 (AD- 
A-020592) 

MOLLUSCS 
See also OYSTERS 
MOLLUSCS/BEHA VIOR 

Common presynaptic locus for the synaptic changes underlying 
short-term habituation and sensitization of the gill-withdrawal 
reflex in ——, 2:11293 

MOLLUSCS/BIOCHEMISTRY 

Studies on LDH isoenzymes, RNase and RNase inhibitor 
activities in varying animals including parasites, and cancer 
tissues, 2:11215 (ORNL-tr-4164) 

MOLLUSCS/CENTRAL NERVOUS SYSTEM 

Axonal transport of vesicles carrying [*H]serotonin in the 

metacerebral neuron of Aplysia californica, 2:11282 
MOLLUSCS/CULTIVATION TECHNIQUES 

Marine pastures: a by-product of large (100 megawatt or larger) 
floating ocean thermal power plants. Progress report, February 
1, 1976-April 30, 1976, 2:9513 (COO-2581-2) 

MOLLUSCS/NERVES 

Gating mechanism for the activation of the sodium conductance 

in nerve membranes, 2:11291 
MOLLUSCS/NERVOUS SYSTEM 

Electrogenic effects of neutral amino acids on neurons of 
Aplysia californica, 2:11221 

Recent studies on the comparative biochemistry of the 
cholinergic neuron, 2:11281 

MOLLUSCS/TEMPERATURE EFFECTS 

Thermal pollution. Part 2. Biological effects. Volume 1. 1964- 
1973 (a Pibh y with abstracts). Report for 1964-1973, 
2:11366 (NTIS/ 76/0128) 

Thermal pollution. Part 2. Biological effects. Volume 2. 1974- 
Mar 1976 (a bibliography with abstracts). Report for 1974- 
Mar 1976, 2:11367 (NTIS/PS-76/0129) 

MOLTEN SALT FUELS/THERMODYNAMIC PROPERTIES 

Heat transfer measurements in a forced convection loop with 
two molten-fluoride salts: LiF-BeF,-ThF,-UF, and eutectic 
NaBF,-NaF, 2:9794 (ORNL/TM-5335) 

MOLTEN SALT REACTORS/COOLANTS 

Heat transfer measurements in a forced convection loop with 
two molten-fluoride salts: LiF-BeF,-ThF,-UF, and eutectic 
NaBF,-NaF, 2:9794 (ORNL/TM-5335) 

MOLTEN SALTS/THERMODYNAMIC PROPERTIES 

Heat transfer measurements in a forced convection loop with 
two molten-fluoride salts: LiF-BeF,-ThF,-UF, and eutectic 
NaBF,-NaF, 2:9794 (ORNL/TM-5335) 

MOLYBDATES/FRACTURE PROPERTIES 

Ceramic research on transformational supe icity and 
pene er — / effects on fracture. Researc report 
June 1, 1975-May 31, 1976, 2:10506 (COO-3420-5) 

MOLYBDENUM/ABSORPTION SPECTROSCOPY 
Analytical procedures for ted UF, and uranium alloys in 
penetrator rams, 2:10585 (NLCO-1136) 
MOLYBDENU 
SS sealing glass-ceramic composition (Patent), 
MOLYBDENUM/CATALYTIC EFFECTS 

Periodic variations of overvoltages for water electrolysis in acid 

solutions from cyclic voltametric studies (31 metals as 


electrocatalysts), 2:9347 
MOLYBDENUM/CHEMICAL REACTIONS 
Behavior of molybdenum in mixed-oxide fuel, 2:9200 
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M Chemical vapor deposition of molyodenem and tungsten fima of 
‘m v ition oO num tu in films oO} 
high infrared cdiceries. 2:955% 
MOLYBDENUM/CRYSTAL STRUCTURE 

Structure and superconductivity of vapor quenched Mo and Nb 
films, 2:10382 

MOLYBDENUM/FABRICATION 

Refractory metals fabrication technology as applied to fusion 

reactors, 2:10430 (BNWL-2053) 
MOLYBDENUM/FRICTION 

Effect of nature of oxygen interactions on friction of titanium, 

aluminum, and molybdenum, 2:10467 (N-76-14245) 
MOLYBDENUM, NICAL PROPERTIES 

Refractory metals fabrication technology as applied to fusion 

reactors, 2:10430 (BNWL-2053) 
MOLYBDENUM/PERMEABILITY 

Effect of vacuum on the diffusion mobility of Ni in Mo, 2:10442 
(TT-74-53086) 

Oxides as barriers to tritium permeation in steam generators and 
tritium content in CTR coolants, 2:12095 (CONF-761 101-4) 

MOLYBDENUM/PHYSICAL PROPERTIES 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
MOLYBDENUM/SORPTIVE PROPERTIES 
ee desorption: a critical review, 2:10432 (COO- 
-5) 
MOLYBDENUM/SUPERCONDUCTIVITY 

Structure and superconductivity of vapor quenched Mo and Nb 

films, 2:10382 
MOLYBDENUM/THERMODYNAMIC PROPERTIES 

Thermodynamics of chemical laser and high temperature 
species. Final report 1 Jul 1974-30 Jun 1975, 2:10420 (AD-A- 
017626) 

MOLYBDENUM 92/HIGH SPIN STATES 

Investigation of high-spin states in transitional nuclei, 2:11722 

(CONF-7509135-P1) 
MOLYBDENUM 93/HIGH SPIN STATES 

Investigation of high-spin states in transitional nuclei, 2:11722 
(CONF-7509135-P1) 

MOLYBDENUM 94/HIGH SPIN STATES 

Investigation of high-spin states in transitional nuclei, 2:11722 
(CONF-7509135-P1) 

MOLYBDENUM ALLOYS 

See also ASTROLOY 

HASTELLOYS 
INCONEL 617 
INCONEL 718 
MOLYBDENUM BASE ALLOYS 
STAINLESS STEEL-316 
STAINLESS STEEL-AM-350 
WASPALOY 

MOLYBDENUM ALLOYS/CORROSION 

Hot corrosion of cobalt-base alloys. Final technical report 1 Jun 
1972-31 May 1975, 2:10461 (AD-A024425) 

MOLYBDENUM ALLOYS/CRACKS 

Crack propagation characteristics in three deep hardenable 
titanium . Final technical rt Aug 1974-May 1975 
(10Mo-6Cr-2.5Al; 7Mo-4Cr-2.5Al; 1OMo-8V-2.5Al; fatigue; 
stress corrosion), 2:10392 (AD-A-020283) 

MOLYBDENUM ALLOYS/FABRICATION 

An evaluation of some high-stre: titanium alloys processed in 
heavy sections. Final report (6Al-6V-2Sn-; 8Mo-8V-2Fe-3Al), 
2:10354 (AD-A-022494) 

MOLYBDENUM ALLOYS/FRACTURE PROPERTIES 

Fracture toughness and aging behavior of alpha-beta titanium 
alloys. Final technical report, | May 1973-15 Mar 1975 (Ti- 
5.25Al-5.5V-0.9Fe-0.5Cu; Ti-6Al-2Sn-4Zr-6Mo), 2:10388 
(AD-A-019518) 

MOLYBDENUM ALLOYS/MECHANICAL PROPERTIES 

Hardening characteristics of Ti-6Al-2Sn-4Zr-6Mo alloy. Final 
report Jun 1970-Feb 1976, 2:10396 (AD-A-025307) 

High toughness titanium alloy deve nt. Final technical 
report Apr 1974-Jul 1975, 2:10384 (AD-A-017452) 

Metallic composites formed ‘in situ’ by reactions in the solid 
state. Final report 18 Oct 1974-18 1975 (Additions to 
aligned Co-Si eutectoid; eutectoids in Ti-Cu, Mo-Fe, Mo-Co), 
2:10395 (AD-A-023007) 

MOLYBDENUM ALLOYS/PERMEABILITY 
Self-diffusion of Nb in some of its alloys with molybdenum, 
2:10439 (PB-251883) 
MOLYBDENUM ALLOYS/PHASE STUDIES 
Deve nt of directionally solidified eutectic nickel and 
it alloys. Final Nov 1974-Nov 1975 (Ni-Cr-W-Al; 
Ni;Al-Mo), 2:10377 (AD-A-024420) 
MOLYBDENUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Void-y’ precipitate interactions in — nickel-base 

superalloys, 2:10483 (HEDL-SA-807) 


MOS TRANSISTORS/PHYSICAL RADIATION EFFECTS 


MOLYBDENUM ALLOYS/POWDER METALLURGY 
A test method for evaluation of metal rs. Final report Nov 
a 1975 (Ti-6Al-2Sn-4Zr-6Mo), 2:10353 (AD-A- 
) 
MOLYBDENUM ALLOYS/REDUCTION 
vimetric study of reduction of oxides present in 


Thermogra 
oxidized nickel-base iteaes ¢ 2:10364 (N-76-17225) 
MOLYBDENUM ALLOYS, CORROSION 
Microstructural effects on the stress corrosion cracking behavior 
of Ti-8Al-1Mo-1¥V in methanolic and chloride solutions. Final 
os 2:10463 (AD-A-018793) 
MOLYBDENUM BASE ALLOYS 
See also ALLOY-TZM 
MOLYBDENUM BASE ALLOYS/FABRICATION 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
MOLYBDENUM BASE ALLOYS/MECHANICAL PROPERTIES 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
MOLYBDENUM BASE ALLOYS/PHYSICAL PROPERTIES 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
MOLYBDENUM COMPOUNDS/SUPERCONDUCTIVITY 
High field superconductivity in the ternary molybdenum 
chal nides, 2:10561 
MOLYB) SULFIDES/SUPERCONDUCTIVITY 
High-field superconductors, 2:10452 
MONITORING 
See also ACOUSTIC MONITORING 
RADIATION MONITORING 
MONITORING/COMPARATIVE EVALUATIONS 
Validation of a multisource dispersion model for atmospheric 
sulfur concentration, 2:11068 (ATDL-76/14) 
NETWORK 
See MONITORING 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCHROMATORS/DESIGN 
Multilayer monochromator (Patent), 2:9331 
MONOCRYSTALS/SORPTIVE PROPERTIES 
Reactions on single-crystal surfaces (H,-D, exchange on crystal 
surfaces; catalysis), 2:10612 
MONOCRYSTALS/SURFACE PROPERTIES 
Reactions on single-crystal surfaces (H,-D, exchange on crystal 
surfaces; catalysis), 2:10612 
MONOMERS/CHEMICAL RADIATION EFFECTS 
Coating compositions hardenable by ionization beams (Patent), 
2:10346 
MONOSACCHARIDES/STRUCTURAL CHEMICAL ANALYSIS 
Carbon-13 nuclear magnetic resonance spectroscopy of [1-"C] 
enriched monosaccharides. Signal assignments and 
orientational dependence of geminal and vicinal carbon- 
carbon and carbon-hydrogen spin-spin coupling constants, 
2:10622 
MONSANTO SYSTEM 
See LANDGARD PYROLYSIS SYSTEM 
MONTANA/GROUND WATER 
Northern Great Plains resources program: possible development 
of water from Madison group and associated rock in Powder 
River Basin, Montana-Wyoming (Coal conversion facilities 
requirements), 2:8928 (PB-243405) 
MONTANA/MAPS ' mn 
— topography, physiography, and geology of the Northern 
reat Plains. Open File a 4 2:9031 (PB-243982/6ST) 
RAPHY 


MONTAN oa oa 
—— topography, physiography, and jogy of the Northern 
reat 


R 4 
Plains. Open file report, 2:9031 (PB-243982/6ST) 
MONTMORILLONITE/ISOTOPIC EXCHANGE 
Hydrogen and oxygen isotope exchange reactions between clay 
minerals and water, 2:9609 
MONTMORILLONITE/ROCK-FLUID INTERACTIONS 
Hydrogen and oxygen isotope exchange reactions between clay 
minerals and water, 2:9609 
MOON/LUNAR ATMOSPHERE 
Investigation of the daytime lunar atmosphere for lunar 
sybnthesis program. Semiannual status report, 1 Oct 1974-31 
Mar 1976, 2:11467 (N-76-21103) 
MOON/MAGNETIC FIELDS 
M tostatic potential theory and the lunar magnetic dipole 
Id, 2:11466 (N-75-26957/1ST) 
TRANSISTORS 


See also MOSFET 
MOS TRANSISTORS/PHYSICAL RADIATION EFFECTS 
A theoretical study of the permanent and transient effects of 
ionizing radiation on the electrical performance of metal oxide 
semiconductor on sapphire inverters. Final report, 2:10959 
(AD-A-024752) 
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Radiation damage to junction and MOS transistors, 2:10965 
(AD-A-017883) 
Radiation in MOS/SOS devices. Final report 1 Apr 1974-30 Jun 
1975, 2:10956 (AD-A-022623) 
Survey of radiation effects in metal-insulator-semiconductor 
devices. Technical report, 2:10960 (AD-A-024809) 
Transient radiation effects. Final report Jun 1973-Jan 1975, 
2:10949 (AD-A-017022) 
MOS TRANSISTORS/RADIATION HARDENING 
Service for device surface analysis. Interim report May 1974-Sep 
1975, 2:10958 (AD-A-024333) 
MOSFET/PHYSICAL RADIATION EFFECTS 
Radiation damage to junction and MOS transistors, 2:10965 
(AD-A-017883) 
MUEHLEBERG REACTOR/REACTOR OPERATION 
rating experience with Swiss nuclear power stations, 2:9709 
MULTIGROUP THEORY/ALGORITHMS 
Zero-dimensional up collapsing, 2:11813 (LA-UR-76-1439) 
MULTIWIRE PROPOR ONA MBERS/DESIGN 
Multiwire proportional chambers with delay-line readout for the 
imaging of positron-emitting radioisotopes. Annual progress 
re rt.2:10912 (PB.252593) ities 
MUNICIPAL WASTES/ANAEROBIC DIGESTION 
Central waste processing with energy recovery in a combination 
plant, 2:9357 
MUNICIPAL WASTES/CALORIFIC VALUE 
Influence of separate collection on calorific power of urban solid 
wastes, 2:9390 
MUNICIPAL WASTES/COMBUSTION 
Integrated approach to wastewater and solid waste processing, 
2:10859 
Operating experience on combined incineration of municipal 
refuse and sew: sludge, 2:10858 
MUNICIPAL WA /FLUIDIZED-BED COMBUSTION 
Development of conversion of refuse to energy innovation in 
Britain, 2:9367 
MUNICIPAL WASTES/INCINERATORS 
Ten years of the Frankfurt a.M. MVA [waste combustion plant], 


2:9422 
MUNICIPAL WASTES/MATERIALS RECOVERY 


Resource recovery from municipal wastes: a review and analysis 
of existing and emerging technology, 2:10256 
Union Electric Company’s solid waste utilization system 
c tome owned system for resource and energy recovery), 
MUNICIPAL WASTES/PYROLYSIS 
Comparative evaluation of pyrolysis processes, 2:10269 
Development of conversion of refuse to energy innovation in 
Britain, 2:9367 
rolysis of sewage sludge and refuse combined, 2:9356 
MUNICIPAL WASTES/RECYCLING 
Recovering resources from urban refuse by the Bureau of Mines 
processes, 2:10864 
Total wastewater recycling and zero discharge in St. Petersburg, 
Florida, 2:10138 
MUNICIPAL WASTES/WASTE DISPOSAL 
Development of refuse to energy systems: the institutional issues, 
2:10261 
MUNICIPAL WASTES/WASTE MANAGEMENT 
Economic and financing model for implementing solid waste 
management/resource recovery projects, 2:10272 
MUNICIPAL WASTES/WASTE PROCESSING 
Comparative evaluation of pyrolysis processes, 2:10269 
Energy impacts of water pollution control, 2:10137 
Use of municipal waste for fuel, 2:9427 
MUNITIONS 
See ORDNANCE 
MUON PAIRS 
Characteristics of hadron mediated dimuon events in high 
energy v~reactions (Asymmetry), 2:11571 (COO-3071-174) 
MUON PAIRS/PARTICLE PR ICTION 
Five-quark model with flavour-changing neutral current and 
dimuon events, 2:11572 (COO-3130TA-334) 
MUON-DEUTERON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Generalized vector dominance and the low q*up and yd inelastic 
scattering at 150 GeV (Cross sections, structure functions), 
2:11565 (COO-1195-379) 
MUON-NUCLEON INTERACTIONS/INCLUSIVE 
INTERACTIONS 


Generalized vector dominance and the low q?yp and yd inelastic 
scattering at 150 GeV (Cross sections, structure functions), 
2:11565 (COO-1195-379) 

MURR REACTOR/NEUTRON BEAMS 
=a neutron beam filter facility with silicon and iron filters, 


ERA Vol. 2, No. 05 


MUSCLES/BIOCHEMICAL REACTION KINETICS 
Biochemical properties and regulation of acetylcholine receptors 
in normal and denervated muscle, 2:11227 
Persistence of junctional acetylcholine receptors following 
denervation ('**I-a-bungarotoxin, tracer techniques), 2:11228 
Turnover of acetylcholine receptors in skeletal muscle, 2:11288 
MUSCLES/BIOCHEMISTRY 
Control of ACh sensitivity in rat muscle fibers, 2:11289 
Enrichment of nerve-muscle synapses in spinal cord-muscle 
cultures and identification of relative — of ACh sensitivity 
at sites of transmitter release, 2:1122 
Number of acetylcholine molecules in a quantum and the 
interaction between quanta at the subs’ tic membrane of 
the skeletal neuromuscular synapse, 2:11223 
Studies on LDH isoenzymes, RNase and RNase inhibitor 
activities in varying animals including parasites, and cancer 
tissues, 2:1 1219 (ORNL-tr-4164) . 
MUSCLES/CHEMORECEPTORS 
Biochemical properties and regulation of acetylcholine receptors 
in normal and denervated muscle, 2:11227 
MUSCLES/ELECTRICAL PROPERTIES 
Physiological properties of nerve-muscle junctions developing in 
vivo (Notopthalmus viridescens), 2:11292 
MUSCLES/FREEZING 
Preservation of synaptic structure by rapid freezing, 2:11305 
MUSCLES/GROWTH 
Physiological properties of nerve-muscle junctions developing in 
vivo (Notopthalmus viridescens), 2:1 1292 
MUSCLES/METABOLISM 
Control of ACh sensitivity in rat muscle fibers, 2:11289 
Turnover of acetylcholine receptors in skeletal muscle, 2:11288 
MUSCLES/MORPHOLOGICAL CHANGES 
Preservation of synaptic structure by rapid freezing, 2:11305 
MUSCLES/PHYSIOLOGY 
Analysis of cooperativity of drug-receptor interaction by 
quantitative iontophoresis at frog motor end plates 
(Carbachol, succinylcholine, decamethonium), 2:11286 
Formation and elimination of synapses in skeletal muscles of rat, 
2:11314 
Molecular basis for postjunctional conductance increases 
induced by acetylcholine, 2:11285 
Number of acetylcholine molecules in a quantum and the 
interaction between quanta at the subsynaptic membrane of 
the skeletal neuromuscular synapse, 2:11223 
Peripheral feedback in the leech swimming rhythm, 2:11324 
Physiological properties of nerve-muscle junctions developing in 
vivo (Notopthalmus viridescens), 2:11292 
MUSCLES/RADIONUCLIDE KINETICS 
Technetium-99m diphosphonate uptake in skeletal muscle: a 
quantitative index of acute damage. Scientific report, 2:11358 
(AD-A-021766) 
MUSCLES/SENSITIVITY 
Control of ACh sensitivity in rat muscle fibers, 2:11289 
MUSSELS 
See MOLLUSCS 
MUTAGENS/GENETIC EFFECTS 
Cellular approaches to agricultural genetics. Progress report, 
December 1, 1975-November 30, 1976 (Potatoes, barley, 
tobacco), 2:11325 (COO-2528-2) 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
MUTATIONS/RADIOINDUCTION 
Improved mutagen-testing systems in mice. Progress report, | 
—_ 1975-31 May 1976 (X radiation), 2:11347 (COO-3267- 
) 
MUTSU REACTOR/REACTOR SAFETY 
Problems of safety in the Mutsu, a nuclear ship, 2:10036 
MYXOMYCETES/BIOLOGICAL RADIATION EFFECTS 
Investigations of the biological effects of radiation: a multi- 


discipline Soy Progress report, May 1, 1975-July 31, 
1976, 2:11329 (COO-2486-365 ) 
Mechanism of DNA replication and the effect of ionizing 


radiation on this process (Studies in intact nee of slime 
mold, Physarum), 2:11330 (COO-2486-365) 
Nucleotide metabolism in physarum polycephalum (Effect of y 
irradiation in slime molds), 2:11331 (COO-2486-365) 
Relationship of the synthesis and processing of proteins to 
radiation induced mitotic delay (Studies in slime mold, 
Physarum), 2:11332 (COO-2486-365) 
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N*RESONANCES 
Role of the 4(3,3) in low energy aN elastic and 
photoproduction models, 2:11578 
N*RESONANCES/PAULI PRINCIPLE 
Effect of the exclusion principle on the A-isobar, 2:11755 
N*RESONANCES/TWO-BODY PROBLEM 
Isobars in nuclei (NA, NN*, AA), 2:11786 
NASA 
(National Aeronautics and Space Administration.) 
NASA/WIND TURBINES 
Preliminary results of the large experimental wind turbine phase 
of the national wind energy program, 2:9611 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL DEFENSE 
See also CIVIL DEFENSE 
NATIONAL DEFENSE/ENERGY DEMAND 
Management of defense energy resources. Phase II report. 
Summary report, 2:10162 (AD-A-014082/2ST) 
NATIONAL DEFENSE/ENERGY SOURCES 
Management of defense energy resources. Phase II report. 
Summary report, 2:10162 (AD-A-014082/2ST) 
NATO 
(North Atlantic Treaty Organization.) 
NATO/TECHNOLOGY TRANSFER 
Summary minutes of and commentary on the second meeting on 
an industrial international data base, Rome, February 25-26, 
1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 
NATURAL DRAFT COOLING TOWERS/ENERGY 
CONSUMPTION 
Study of the energy saving possible by automatic control of 
mechanical draft cooling tower fans, 2:9617 (FEA/D-76/030) 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 
NATURAL GAS/CHARGES 
National rates for jurisdictional sales of natural gas dedicated to 
interstate commerce: opinion and order on rehearing, 2:9125 
NATURAL GAS/COMBUSTION 
Catalytic oxidation of fuels for NOX control from area sources. 
Final task report Oct 1974-Apr 1975, 2:10665 (PB-252195) 
NATURAL GAS/EQUILIBRIUM 
Measurement of C, and C; recovery and total fraction 
eee for a simulated natural gas, 2:9126 (CONF- 
-) 
NATURAL GAS/FLUIDIZED-BED COMBUSTION 
FBC power generation from coal and heavy oils: clean uses for 
dirty fuels, 2:9643 
NATURAL GAS/PROCESSING 
Gas treating for cryogenic processing, 2:9115 (CONF-750380-) 
NATURAL GAS/RESERVES 
Initial report on oil and gas resources, reserves, and productive 
c ities, 2:9047 (PB-243581) 
NATURAL GAS/STEAM REFORMER PROCESSES 
Methanol from natural gas for engine fuel. Report No. 5, 2:9383 
(NP-21121) 
NATURAL GAS/UNDERGROUND STORAGE 
Compressed air storage for electric power generation, 2:10072 
(ERDA-76-124) 
Environmental concerns of underground compressed air energy 
storage, 2:10085 (ERDA-76-124) 
NATURAL GAS DEPOSITS/STRATIGRAPHY 
Eocene fluvial drainage patterns and their implications for 
uranium and hydrocarbon exploration in the Wind River 
Basin, Wyoming, 2:9159 (USGS-OFR-75-408 ) 
NATURAL GAS /PRODUCTIVITY 
Initial report on oil and gas resources, reserves, and productive 
capacities, 2:9047 (PB-243581) 
NATURAL GAS INDUSTRY 
Iranian gas production and LP-gas manufacturing, 2:9124 
(CONF-750380-) 
NATURAL GAS INDUSTRY/ENVIRONMENTAL EFFECTS 
A western regional energy development study: primary 
environmental im . executive sum . Final rt, 
2:11186 (PB-246567), ped a 
NATURAL GAS INDUSTRY/FINANCIAL DATA 
Proposed statement of policy: correction, 2:9628 
NATURAL GAS INDUSTRY/MANPOWER 
Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume II. Part A, 2:10115 (PB-243475) 


NEODYMIUM LASERS/REVIEWS 


NATURAL GAS INDUSTRY/MEETINGS 
Proceedings of fifty-fourth annual convention of Gas Processors 
Association, Houston, Texas, March 10-12, 1976. Technical 
rs, 2:9119 (CONF-750380-) 
NA GAS LIQUIDS 
See also LIQUEFIED PETROLEUM GASES 
NATURAL GAS LIQUIDS/PRODUCTION 
World's first totally offshore NGL facility: Java Sea, Indonesia, 
2:9118 (CONF-750380-) 
NATURAL GAS LIQUIDS/SOLVENT PROPERTIES 
Solubility of hydrocarbons in cryogenic NGL and LNG, 2:9122 
(CONF-750380-) 
NATURAL GAS PROCESSING PLANTS/ECONOMICS 
Why cryogenic processing. (Investigating the feasibility of a 
cryogenic Turbo-Ex t Plant), 2:9114 (CONF-750380-) 
NATURAL GAS PROCESSING PLANTS/OFFSHORE SITES 
World's first totally offshore NGL facility: Java Sea, Indonesia, 
2:9118 (CONF-750380-) 
NATURAL GAS PROCESSING PLANTS/ON-LINE CONTROL 
SYSTEMS 
Computer control of fractionation plants, 2:9116 (CONF- 
750380-) 
Modern control concepts for gas processing plants, 2:91 13 
(CONF-750380-) 
Use of GPA programs in process engineering, 2:9117 (CONF- 
750380-) 
NATURAL GAS WELLS/DRILL CORES 
Quarterly report: the LLL massive hydraulic fracturing 
for gas stimulation, April-June 1976, 2:9111 (UCRL-50036- 
76-2) 
NATURAL GAS WELLS/FRACTURES 
Direct finite difference simulation of a gas well with a finite 
ity vertical fracture, 2:91 12 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 
Hydraulic fracturing method for creating horizontal fractures 
(Patent; combined application of hydraulic pressure and 
acoustic energy), 2:9073 
NEBULAE/EMISSION SPECTRA 
CO observations of NGC1579 (s222) and s239, 2:11449 (AD-A- 
018362) 
NEGATIVE IONS 
See ANIONS 
NEODYMIUM 142 TARGET/OXYGEN 18 REACTIONS 
Multiple band structure in “Er, 2:11729 
NEOD 143/ENERGY LEVELS 
Systematics of the 13/2* single-particle level in the N = 83 
isotopes (Unified model), 2:11720 (CONF-7509135-P2) 
NEODYMIUM 144 TARGET/CARBON 12 REACTIONS 
Multi processes in transfer reactions between heavy ions, 
2:11721 (CONF-7509135-P2) 
NEODYMIUM ALLOYS/CRYSTAL FIELD 
Study of crystalline field in the rare-earth aluminium laves 
phases by measurements of magnetization in high magnetic 
field, 2:10446 
NEODYMIUM LASERS/CONTROL SYSTEMS 
Stabilization of laser output (Patent), 2:10831 
NEODYMIUM LASERS/DESIGN 
Brassboard laser transmitter. Final technical report 25 Sep 1972- 
24 Jul 1973, 2:10720 (AD-915701) 
Space laser design. Final technical report, Mar-Dec 1972, 
2:10714 (AD-909365) 
NEODYMIUM LASERS/FOCUSING 
Stimulated soft x-ray emission in the range of 40 angstroms to 
140 angstroms from laser excited media. Semi-annual report, 
2:10757 (AD-A-022043) 
NEODYMIUM LASERS/LASER MATERIALS 
Development of improved amorphous materials for laser 
systems. Final report, 2:10784 (N-76-11424) 
NEODYMIUM LASERS/NOISE 
Analysis of the output noise induced by acousto-optic cavity 
dumping of a Nd:YAG laser. Master's thesis, 2:10722 (AD-A- 
017184) 
NEODYMIUM LASERS/OPERATION 
Laser radar development. Progress report Mar-Aug 1968, 
2:10713 (AD-841426) 
Pulsed laser ranging techniques at 1.06 and 10.6 micrometers. 
Project report, 2:10772 (AD-A-024557) 
NEODYMIUM LASERS/OPTICAL PUMPING 
Long life ~y may arc lamp for a Nd: YAG lasers. Final 
report 15 Apr 1971-15 Jul 1972, 2:10718 (AD-913838) 
NEODYMIUM LASERS/PERFORMANCE TESTING 
Laser radar development. Progress report Sep 1967-Mar 1968, 
2:10712 (AD-831798) 
NEODYMIUM LASERS/REFRACTIVITY 
Nonlinear refractive index coefficient for Nd phosphate laser 
glasses, 2:10815 





NEODYMIUM LASERS/REVIEWS 


ae LASERS/REVIEWS 
mium glass lasers: a status report, 2:10801 
ION PLUS REACTIONS 
M Particle and fragment multiplicities for He and Ne nuclei, 


2:11560 
NEON 20/ENERGY LEVELS 
Application of the generator coordinate method to light nuclei 
in the model space of the 1d-2s shell, 2:11643 (CONF- 
7509135-P2) 
Intrinsic states and quasi-rotational levels in weakly deformed 
nuclei, 2:11701 (CONF-7509135-P1) 
NEON 20/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: January-June 1976, 2:10623 (MLM-2354) 
NEON 20/ROTATIONAL STATES 
How rotational are the ‘’rotational bands”’ in light nuclei, 
2:11642 (CONF-7509135-P1) 
NEON 20 REACTIONS/FUSION REACTIONS 
Complete fusion studies of the ?°Ne+**U system, 2:11746 
NEON 21/ENERGY LEVELS 
Application of the generator coordinate method to light nuclei 
in the model space of the 1d-2s shell, 2:11643 (CONF- 
7509135-P2) 
NEON 22/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: January-June 1976, 2:10623 (MLM-2354) 
NEONATES/RADIONUCLIDE KINETICS 
Retention and distribution of 'Am(III) in neonatal beagles, 
2:11357 (COO-119-251) 
NEOPLASMS 
See also CARCINOMAS 
NEOPLASMS/BIOCHEMISTRY 
Studies on LDH isoenzymes, RNase and RNase inhibitor 
activities in varying animals including parasites, and cancer 
tissues, 2:11215 (ORNL-tr-4164) 
NEOPLASMS/RADIOTHERAPY 
Applications of proton radiation to cancer therapy. Quarterly 
report | Jan-31 Mar 1973, 2:11341 (PB-246095) 
NEOPRENE/THERMAL DEGRADATION 
Coal mine combustion products: conveyor belts. Report of 
investigations, 1976, 2:10540 (PB-250728) 
NEPTUNIUM 237/BREEDING 
Quality of fissile fuel bred in a fusion reactor blanket, 2:12061 
(BNWL-SA-5750) 
NERVE CELLS/ANATOMY 
Anatomy and development of identified cells in isogenic 
organisms (Daphnia magna, Poecilia formosa), 2:11262 
NERVE CELLS/BIOCHEMICAL REACTION KINETICS 
Biochemical properties and regulation of acetylcholine receptors 
in normal and denervated muscle, 2:11227 
Cyclic nucleotides, protein phosphorylation and synaptic 
function, 2:11222 
NERVE CELLS/BIOCHEMISTRY 
Biochemical studies on the development of primary sympathetic 
neurons in cell culture, 2:11230 
Electrogenic effects of neutral amino acids on neurons of 
Aplysia californica, 2:11221 
Enrichment of nerve-muscle synapses in spinal cord-muscle 
cultures and identification of relative peaks of ACh sensitivity 
at sites of transmitter release, 2:11229 
Gating mechanism for the activation of the sodium conductance 
in nerve membranes, 2:11291 
Recent studies on the comparative biochemistry of the 
cholinergic neuron, 2:11281 
Substance P and excitatory transmitter of primary sensory 
neurons, 2:11220 
— chemistry of identified cells in the vertebrate retina, 
711310 
Synaptic transmission from photoreceptors to bipolar and 
horizontal cells in the carp retina, 2:11318 
NERVE CELLS/BIOLOGICAL RECOVERY 
Responses of spinal motor neurons to section and restoration of 
ripheral motor connections (Cats), 2:11315 
NERVE CELLS/CYTOLOGY 
Axonal transport of vesicles carrying [*H]serotonin in the 
metacerebral neuron of Aplysia californica, 2:11282 
Formation of neuromuscular synapses, 2:1 1266 
Permeable junctions, 2:11280 
Physiological and morphological studies on developing 
sympathetic neurons in dissociated cell culture (Rats, gamma 
radiation), 2:11265 
Stimulation-induced depletion of vesicles, fatigue of 
transmission, and recovery processes at a vertebrate central 
snyapse, 2:11307 
a nae and neurotrophic effects on muscle cell lines, 
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NERVE CELLS/ELECTRIC CONDUCTIVITY 
Recent studies on the comparative biochemistry of the 
cholinergic neuron, 2:11281 
Signal transmission from photorece: ag to ganglion cells in the 
visual system of the “3 ramen >| aes nubilus), 2:11297 
NERVE CELLS/EL 
Properties of the sodium p Aree pa current, 2:11313 
NERVE CELLS/ELECTRICAL PROPERTIES 
Electrogenic effects of neutral amino acids on neurons of 
Aplysia californica, 2:11221 
Facets of the structures of qT receptors from 
Electrophorus and Torpedo, 2:112 
Signal transmission from sorbic to ganglion cells in the 
visual system of the giant barnacle (Balanus nubilus), 2:1 1297 
NERVE CELLS/ELECTRON MICROSCOPY 
Anatomy and development of identified cells in isogenic 
organisms (Daphnia magna, Poecilia formosa), 2:1 1262 
Central nervous system snyapses in cell culture ered 2:11263 
Guide to the synaptic analysis of the neuropil, 2:11 
Receptor coupling in the toad retina, 2:11296 
Structure and permeability of isolated hepatocyte gap junctions, 
2:11308 
Synaptic specificity in the cerebellar cortex: study of anomalous 
circuits induced by single gene mutations in mice, 2:11268 
Ultrastructural analysis of functional changes in the synaptic 
endings of turtle cone cells (Pseudemys scripta elegans), 
2:11295 
NERVE CELLS/GROWTH 
Anatomy and development of identified cells in isogenic 
organisms (Daphnia magna, Poecilia formosa), 2:11262 
NERVE CELLS/LABELLING 
Differential labeling of glial cells and GABA-inhibitory 
interneurons and nerve terminals following the microinjection 
of [8-*H]alanine, (H]DABA and [*H]GABA into single folia 
of the cerebellum (y-aminobutyric acid, 2,4-diaminobutyric 
acid), 2:11304 
NERVE CELLS/MEMBRANES 
Axonal transport of vesicles carrying [*H]serotonin in the 
metacerebral neuron of Aplysia californica, 2:11282 
Gating mechanism for the activation of the sodium conductance 
in nerve membranes, 2:11291 
NERVE CELLS/METABOLISM 
Cold Spring Harbor symposia on quantitative biology. Volume 
XL. The synapse. Conference held in Cold Spring Harbor, 
New York, June 3-10, 1975, 2:11279 
NERVE CELLS/MORPHOLOGICAL CHANGES 
Adaptive synaptic connections formed in the visual pathways in 
response to congenitally aberrant inputs, 2:11321 
Cell junctions in development, with particular reference to the 
neural tube, 2:11312 
Functional architecture of area 17 in normal and monocularly 
deprived macaque monkeys, 2:11311 
Guide to the synaptic analysis of the neuropil, 2:1 1306 
Modification and regeneration of synaptic connections in 
cultured leech ganglia, 2:11316 
Permeable junctions, 2:11280 
Physiological and morphological studies on developing 
sympathetic neurons in dissociated cell culture (Rats, gamma 
radiation), 2:11265 
Stimulation-induced depletion of vesicles, fatigue of 
transmission, and recovery processes at a vertebrate central 
snyapse, 2:11307 
Structure and permeability of isolated hepatocyte gap junctions, 
2:11308 
a ely of identified cells in the vertebrate retina, 


NERVE CELLS/PERMEABILITY 
Permeable junctions, 2:11280 
NERVE CELLS/PHYSIOLOGY 

Axonal transport of vesicles carrying [*H]serotonin in the 
metacerebral neuron of Aplysia californica, 2:11282 

Cold Spring Harbor symposia on quantitative biology. Volume 
XL. synapse. Conference held in Cold Spring Harbor, 
New York, June 3-10, 1975, 2:11279 

Facets of the structures of acetylcholine receptors from 
Electrophorus and Torpedo, 2:11287 

Formation and elimination of synapses in skeletal muscles of rat, 
2:11314 

Functional organization of projections from striate to prestriate 
visual cortex in the rhesus monkey, 2:11319 

Gating mechanism for the activation of the sodium conductance 
in nerve membranes, 2:11291 

Modulation of transmitter release by calcium ions and nerve 
impulses, 2:11283 

Oc ine neurons in lobsters: location, morphology, release 
prs met and possible physiological = 211384 
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Physiological and ical studies on —— 
sympathetic neurons in dissociated cell cult its, gamma 
radiation), 2:11265 
rties of the sodium channel gating current, 2:11313 
ater 2d oma in the toad retina, 2:11296 
Responses of spinal motor neurons to section and restoration of 
peripheral motor connections (Cats), 2:11315 
Stimulation-induced depletion of vesicles, fatigue of 
transmission, and recovery processes at a vertebrate central 
snyapse, 2:1 1307 
Substance P and excitatory transmitter of primary sensory 
neurons, 2:11220 
Synaptic competition in the kitten’s visual cortex, 2:11320 
Synaptic organization and acetylcholine sensitivity of multiply 
— autonomic ganglion cells (Necturus maculosus), 
Synaptic transmission from photoreceptors to bipolar and 
horizontal cells in the carp retina, 2:11318 
Transmission of signals from photoreceptors to ganglion cells in 
the eye of the turtle, 2:11317 
Ultrastructural analysis of functional changes in the synaptic 
—- of turtle cone cells (Pseudemys scripta elegans), 
1295 
NERVE CELLS/TEMPERATURE EFFECTS 
Ultrastructural analysis of functional changes in the synaptic 
— L~ turtle cone cells (Pseudemys scripta elegans), 
1 
NERVES/BIOCHEMISTRY 
Gating mechanism for the activation of the sodium conductance 
in nerve membranes, 2:11291 
Molecular basis for postjunctional conductance increases 
induced by acetylcholine, 2:11285 
Number of acetylcholine molecules in a quantum and the 
interaction between quanta at the subsynaptic membrane of 
the skeletal neuromuscular synapse, 2:11223 
NERVES/BIOLOGICAL REGENERATION 
Repair of specific neuronal pathways in the leech, 2:11294 
NERVES/BIOLOGICAL REPAIR 
Repair of specific neuronal pathways in the leech, 2:11294 
NERVES/EL ic CONDUCTIVITY 
Molecular basis for postjunctional conductance increases 
induced by acetylcholine, 2:11285 
NERVES/ELECTRIC CURRENTS 
Properties of the sodium channel gating current, 2:11313 
NERVES/FREEZING 
Preservation o! tic structure by rapid freezing, 2:11305 
NERVES/GROWTH ” , 
Physiological properties of nerve-muscle junctions developing in 
vivo (Notopthalmus viridescens), 2:11292 
NERVES/MORPHOLOGICAL CHANGES 
Preservation of structure by rapid freezing, 2:11305 
NERVES/PHYS Y 
Analysis of cooperativity of drug-receptor interaction by 
quantitative iontophoresis at frog motor end 
(Carbachol, succinylcholine, decamethonium), 2:11286 
Gating mechanism for the activation of the sodium conductance 
in nerve membranes, 2:11291 
Molecular basis for postjunctional conductance increases 
induced by acetylcholine, 2:11285 
Number of acetylcholine molecules in a quantum and the 
interaction between quanta at the subsynaptic membrane of 
the skeletal neuromuscular synapse, 2:11223 
Properties of the sodium channel gating current, 2:11313 
Responses of motor neurons to section and 
peripheral motor connections (Cats), 2:11315 
NERVES/SURGERY 
Responses of spinal motor neurons to section and restoration of 
peripheral motor connections (Cats), 2:11315 
NERVOUS SYSTEM 
See also AUTONOMIC NERVOUS SYSTEM 
CENTRAL NERVOUS SYSTEM 
GANGLIONS 
NERVES 
NERVOUS SYSTEM/BIOCHEMICAL REACTION KINETICS 
Persistence of j 
denervation ('*I-a-bungarotoxin, tracer 
NERVOUS SYSTEM/BIOLOGICAL REGENERA 
Repair of specific neuronal pathways in the leech, 2:11294 
NER > oye SYSTEM/BIOLOGICAL REPAIR 
cific neuronal ways in the leech, 2:11294 
NER OUS YSTEM/E) ON MICROSCOPY 
Protein components of the gap junction, 2:11218 
—— and permeability of isolated hepatocyte gap junctions, 
711308 
NERVOUS SYSTEM/GROWTH 
Formation of neuromuscular synapses, 2:11266 


NEUTRINO-NUCLEON INTERACTIONS 


NERVOUS SYSTEM/MORPHOLOGICAL CHANGES 
Adaptive synaptic connections formed in the visual pathways in 
response to congenitally aberrant inputs, 2:11321 
Cell junctions in development, with particular reference to the 
neural tube, 2:11312 
Stimulation-induced depletion of vesicles, fatigue of 
transmission, and recovery processes at a vertebrate central 
snyapse, 2: 11307 
Structure and permeability of isolated hepatocyte gap junctions, 
2:11308 
NERVOUS SYSTEM/NEOPLASMS 
Synapse formation and neurotrophic effects on muscle cell lines, 


2:11264 
NERVOUS SYSTEM/ONTOGENESIS 
Cell junctions in development, with particular reference to the 
neural tube, 2:11312 
NERVOUS SYSTEM/PHYSIOLOGY 
Cold Spring Harbor —— on quantitative biology. Volume 
xX e held in Cold Spring Harbor, 
New York, June 3- 10, 1975, 2:11279 
Common presynaptic locus for the synaptic changes underlying 
short-term habituation and sensitization of the gill-withdrawal 
reflex in Aplysia, 2:11293 
Cyclic nucleotides, protein phosphorylation and synaptic 
function, 2:11222 
Modulation of transmitter release by calcium ions and nerve 
impulses, 2:11283 
Peripheral feedback in the leech swimming rhythm, 2:11324 
Recent studies on the comparative biochemistry of the 
cholinergic neuron, 2:11281 
Repair of specific neuronal pathways in the leech, 2:11294 
Responses of spinal motor neurons to section and restoration of 
ripheral motor connections (Cats), 2:11315 
Stimulation-induced depletion of vesicles, fatigue of 
transmission, and recovery processes at a vertebrate central 
snyapse, 2:11307 
Synapse formation and neurotrophic effects on muscle cell lines, 
2:11264 
NERVOUS SYSTEM/PROTEINS 
Protein components of the gap junction, 2:11218 
NET ENERGY 
(Difference of energy output and energy input.) 
Energy costs and benefits: net energy, 2:10123 
NET ENERGY/SYSTEMS ANALYS' 
Development of net energy estimates for extraction, handling, 
and processing of selected fuels, 2:10109 
NETHERLANDS/TECHNOLOGY TRANSFER 
Summary minutes of and commentary on the second meeting on 
an industrial international data base, Rome, February 25-26, 
1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 
NEURONS 
See NERVE CELLS 
NEUTRAL ATOM BEAM INJECTION/CHARGE EXCHANGE 
Plasma effects in cesium charge-exchange cell for negative ion 
roduction, 2:12092 (UCID-17283) 
NE L ATOM BEAM INJECTION/POWER SUPPLIES 
Baseball II-T multiple beam project 50 kV, 80 amp, power 
wUeab ystem for sustaining neutral beam sources, 2:12087 
17239) 
NEUTRAL CURRENTS 
(Neutral currents occur in a process where a lepton scatters off 
another particle, does not change its charge, and a heavy neutral 
particle is exchanged between the lepton and the particle from 
which it scatters.) 
NEUTRAL CURRENTS/STRUCTURAL MODELS 
Quarks and ns (Review), 2:11570 (BNL-21770) 
NEUTRAL-P. LE TRANSPORT 
See also NEUTRON TRANSPORT 
NEUTRAL-PARTICLE TRANSPORT/RESEARCH PROGRAMS 
Transport and reactor theory. Progress report, April 1-June 30, 
1976 (LASL), 2:11812 (LA-6437-PR) 
NEUTRINO DETECTION/CHERENKOV COUNTERS 
Status and aims of the DUMAND neutrino project: the ocean as 
a neutrino detector, 2:10943 (FERMILAB-Conf-76/59-EXP) 
NEUTRINO-NEUTRON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Charged current v and anti v interactions in hydrogen and 
deuterium (Cross section ratio; total cross sections), 2:11548 
(ANL-HEP-CP-76-42) 
NEUTRINO-NEUTRON INTERACTIONS/QUASI-ELASTIC 
SCATTERING 
Quasi-elastic neutrino scattering and the axial vector form 
factor, 2:11549 (BNL-21677) 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-NEUTRON INTERACTIONS 
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NEUTRINO-PROTON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/DEEP INELASTIC 
SCATTERING 
Characteristics of hadron mediated dimuon events in high 
energy v-reactions (Asymmetry), 2:11571 (COO-3071-174) 
Deep inelastic scattering of leptons (Polarization asymmetry, 
structure functions, cross sections), 2:11569 
NEUTRINO-NUCLEON INTERACTIONS/NEUTRAL 
CURRENTS 
Five-quark model with flavour-changing neutral current and 
dimuon events, 2:11572 (COO-3130TA-334) 
Neutrino interactions with e+~ and multiple K°’s, 2:11558 
(LBL-5319) 
NEUTRINO-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Charged current v and anti v interactions in hydrogen and 
deuterium (Cross section ratio; total cross sections), 2:11548 
(ANL-HEP-CP-76-42) 
NEUTRON BEAMS/MIRRORS 
Multilayer Fe-Co mirror polarizing neutron guide, 2:9981 
NEUTRON BEAMS/MONOCHROMATORS 
Multilayer monochromator (Patent), 2:9331 
NEUTRON BEAMS/WAVE PROPAGATION 
Neutron pulse propagation according to time-dependent 
Psub(N )-approximation, 2:9867 
NEUTRON CA E 
See NEUTRON BEAMS 
NEUTRON DETECTION 
Neutron flux measurement at RTNS facility, 2:11801 (UCID- 
17206) 
NEUTRON DETECTION/FISSION CHAMBERS 
Current pulse characteristics and gamma-noise frequency 
spectrum measurements for a neutron fission counter, 2:10907 
(CONF-76 1006-4) 
NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
FISSION CHAMBERS 
HE-3 COUNTERS 
THRESHOLD DETECTORS 
Neutron flux measurement at RTNS facility, 2:11801 (UCID- 
17206) 
NEUTRON DIFFUSION EQUATION/ASYMPTOTIC 
SOLUTIONS 
a transport and diffusion in inhomogeneous media. II, 
:9907 
NEUTRON DIFFUSION EQUATION/ITERATIVE METHODS 
Analysis of the coarse-mesh rebalancing effect on Chebyshev 
polynomial iterations, 2:9873 
NEUTRON DIFFUSION EQUATION/TWO-DIMENSIONAL 
CALCULATIONS 
Two-dimensional time-dependent neutron transport calculation 
using one-dimensional equations, 2:9874 
NEUTRON DOSIMETRY 
Integral methods of personal dosimetry of fast neutrons. I. 
Survey of existing methods, 2:11342 (UCRL-Trans-1 1093) 
NEUTRON DOSIM Y/BF3 COUNTERS 
Time-dependent measurements of neutron-induced silicon dose 
rates in a missile guidance system. Final report, | Jun 1973-16 
Jun 1975, 2:10906 (AD-A-023477) 
NEUTRON DOSIMETRY/LIQUID SCINTILLATION 
DETECTORS 
Time-dependent measurements of neutron-induced silicon dose 
rates in a missile guidance system. Final report, | Jun 1973-16 
Jun 1975, 2:10906 (AD-A-023477) 
NEUTRON DOSIMETRY/MEASURING METHODS 
Neutron flux measurement at RTNS facility, 2:11801 (UCID- 
17206) 
NEUTRON DOSIMETRY/SI SEMICONDUCTOR DETECTORS 
Time-dependent measurements of neutron-induced silicon dose 
rates in a missile guidance system. Final report, | Jun 1973-16 
Jun 1975, 2:10906 (AD-A-023477) 
NEUTRON DOSIMETRY/SOLID SCINTILLATION 
DETECTORS 
Time-dependent measurements of neutron-induced silicon dose 
rates in a missile guidance system. Final report, 1 Jun 1973-16 
Jun 1975, 2:10906 (AD-A-023477) 
NEUTRON FLUENCE/MEASURING METHODS 
Neutron flux measurement at RTNS facility, 2:11801 (UCID- 
17206) 
NEUTRON FLUX/SPATIAL DISTRIBUTION 
Disadvantage factors for square lattice cells using a collision 
probability method, 2:9868 
One-group flux distribution in a subcritical assembly using 
variational method, 2:9864 
NEUTRON MULTIPLIER FACILITY 
See SUBCRITICAL ASSEMBLIES 
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NEUTRON RADIOGRAPHY/NEUTRON SOURCES 

X-ray and nuclear radiation facilities: personnel safety features, 

2:10844 (Y-1754(Rev.1)) 
NEUTRON REACTIONS 

Integral measurements to test neutron scattering and gamma-ray 
production cross sections for Be, C, N, H,O, and Fe. Final 
report, Aug 1971-May 1975 (2 to 20 MeV), 2:11672 (AD-A- 
022196) 

NEUTRON REACTIONS/CAPTURE 

Collective effects in fast neutron capture, 2:11773 (CONF- 
7509135-P2) 

Cryostat for forming solid krypton or xenon targets for use in 
capture gamma-ray experiments, 2:10694 

Determination of neutron cross sections and resonance 
parameters for vanadium, the stable thallium isotopes, and the 
stable tellurium isotopes. Progress report, December 1, 1975- 
September 30, 1976, 2:11741 (COO-2696-002) 

Energy dependence of the neutron absorption and fission cross 
sections of uranium-235 and plutonium-239 below | eV and 
the Wescott g factors (0.005 to 1.0 eV), 2:11750 

Reaction rates in a uranium pile surrounding a 14-MeV neutron 
source: calculations of the Weale experiment, 2:11743 

NEUTRON REACTIONS/CHARGE-EXCHANGE REACTIONS 

Measurement of thermal neutron cross sections for charged 

particle reactions in Ni and ®'Ni, 2:11717 
NEUTRON REACTIONS/COLLECTIVE MODEL 

Collective effects in fast neutron capture, 2:11773 (CONF- 
7509135-P2) 

NEUTRON REACTIONS/COMPOUND-NUCLEUS REACTIONS 

Measurement of thermal neutron cross sections for charged 
particle reactions in Ni and ®'Ni, 2:11717 

NEUTRON REACTIONS/ELASTIC SCATTERING 

Double-differential beryllium neutron cross sections at incident 
neutron energies of 5.9, 10.1, and 14.2 MeV (5.9 to 14.2 
MeV, differential cross sections, ENDF/B-IV), 2:11676 (LA- 
6257) 

NEUTRON REACTIONS/FAST FISSION 

Measurement of the uranium-235 fission cross section over the 
neutron energy range | to 6 MeV, 2:11748 

Reaction rates in a uranium pile surrounding a 14-MeV neutron 
source: calculations of the Weale experiment, 2:11743 

NEUTRON REACTIONS/FISSION 

Energy dependence of the neutron absorption and fission cross 
sections of uranium-235 and plutonium-239 below | eV and 
the Wescott g factors (0.005 to 1.0 eV), 2:11750 

Measurement of the fission cross section of uranium-235 from 
100 eV to 680 keV, 2:11749 

Neutron spectroscopy. Progress report, July 1, 1975-September 
30, 1976, 2:11747 (COO-2176-41) 

NEUTRON REACTIONS/INELASTIC SCATTERING 

Double-differential beryllium neutron cross sections at incident 
neutron energies of 5.9, 10.1, and 14.2 MeV (5.9 to 14.2 
MeV, differential cross sections, ENDF/B-IV), 2:11676 (LA- 
6257) 

NEUTRON REACTIONS/KNOCK-OUT REACTIONS 

Reaction rates in a uranium pile surrounding a 14-MeV neutron 

source: calculations of the Weale experiment, 2:11743 
NEUTRON REACTIONS/TOTAL CROSS SECTIONS 

Determination of neutron cross sections and resonance 
parameters for vanadium, the stable thallium isotopes, and the 
stable tellurium isotopes. Progress report, December |, 1975- 
September 30, 1976, 2:11741 (COO-2696-002) 

Measurements of the total neutron cross-section of silicon and 
manganese in the energy range 1.8 MeV to 1.8 eV, 2:11698 

Measurement of the neutron total cross section of fluorine from 
5 eV to 20 MeV, 2:11814 (ORNL/TM-5612) 

Neutron resonance spectroscopy in natural copper (200 eV to 
50 keV, R matrix, J, 7, resonance, strength functions, level 
spacings), 2:11718 

NE ON SOURCES 
(Excludes reactors even when used as neutron sources.) 
NEUTRON SOURCES/CALIBRATION 

Neutron source calibration procedure by activation comparison 

(Activation of 5*Mn in MnSo, bath), 2:9330 (UCID-17216) 
NEUTRON SOURCES/FABRICATION 

Transuranium Processing Plant semiannual report of production, 
status, and s for period ending December 31, 1975, 
2:10660 (ORNL-5146) 

NEUTRON SOURCES/RESEARCH PROGRAMS 

Rotating target neutron source II: progress report, 2:12115 
(UCRL-78053) 

NEUTRON SPECTRA/SPECTRA UNFOLDING 

Application of semi-empirical modeling and non-linear 
regression to unfolding fast neutron spectra from integral 
reaction rate data (Activation detectors), 2:9969 
(ORNL/RSIC-40) 
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Defining a me for mee spectrum unfoldi 
po 2:10938 ( L/RSIC-40 as 

Fast neutron unfolding ~ a threshold detectors, 
dg pa 

Intercom ing lures ( 
libraries) (Activation detectors), 2: 1095) (ORNL/RSIC-40) 

Reliability and bounds of unfolded tral parameters 
(Activation detectors), 2:10931 (ORNL/RSIC-40) 

Results of intercomparisons of unfolding codes for neutron 
spectra evaluation, 2:10930 (ORNL/RSIC-40) 

Review of radiation energy spectra unfolding. Proceedings of a 
seminar-workshop, Oak Ridge, Tennessee, April 12- 13, 1976, 
2:10918 (ORN IC-40) 

Smoothness-constrained linear least-squares unfi of neutron 


— (In core activation detectors), 2:10935 NL/RSIC- 
40) 


Solution weighting for the SAND-II Monte Carlo code 
(Activation detectors), 2:10933 (ORNL/RSIC-40) 
Unfolding of neutron spectra from Godiva type critical 
assemblies (Activation detectors), 2:9970 (ORNL/RSIC-40) 
Unfolding of neutron spectra perturbed by resonance absorbers 
(In core activation detectors), 2:10932 (ORNL/RSIC-40) 
NEUTRON SPECTROMETERS/SPECTRA 
Benchmark problem proposal, 2:10939 (ORNL/RSIC-40) 
FERD and FERDOR type unfolding codes, 2:10919 
(ORNL/RSIC-40) 
FORIST unfolding code (NE-213 scintillation neutron 
spectrometer), 2:10921 (ORNL/RSIC-40) 
Improvements in differentiation unfolding of radiation spectra, 
2:10922 (ORNL/RSIC-40) 
Neutron response matrix for unfolding NE-213 measurements to 
21 MeV, 2:10923 (ORNL/RSIC-40) 
Simple method to unfold NE 213 and stilbene neutron spectral 
data, 2:10925 (ORNL/RSIC-40) 
Unfolding code '‘DANTE”’ and its applications, 2:10926 
(ORNL/RSIC-40) 
NEUTRON STARS/STRUCTURAL MODELS 
Model of interacting neutron matter at post supernova collapse 
temperatures, 2:11414 (ORO-3992-268) 
NEUTRON TRANSPORT/ATTENUATION 
Integral experiments of neutron ition in sodium-steel 
mediums, 2:11810 (CEA-CONF-3375) 
NEUTRON TRANSPORT/TRANSMISSION 
Measurement of the neutron total cross section of fluorine from 
5 eV to 20 MeV, 2:11814 (ORNL/TM-5612) 
NEUTRON TRANSPORT THEORY 
See also MULTIGROUP THEORY 
Numerical study on application of Benoists’s anisotropic 
diffusion coefficients, 2:9863 
NEUTRON TRANSPORT THEORY/FUNCTIONS 
Application of Walsh functions to neutron transport problems. I. 
Theory, 2:11816 
Application of Walsh functions to neutron transport problems. 
Il. Analysis, 2:11817 
NEUTRON TRANSPORT THEORY/MILNE PROBLEM 
Neutron transport in two dissimilar media with anisotropic 
scattering, 2:9872 
NEUTRON TRANSPORT THEORY/MULTIGROUP THEORY 
Resonance self-shielding calculations using the probability table 
method, 2:11815 (UCID-17230) 
Zero-dimensional p collapsing, 2:11813 (LA-UR-76-1439) 
NEUTRON TRANSPORT TH Y/PLACZEC 
New developments in the C/sub N/ method, 2:11811 (CEA- 
CONF-3387) 
NEUTRON TRANSPORT THEORY/RAYLEIGH SCATTERING 
New developments in the C/sub N/ method, 2:11811 (CEA- 
CONF-3387) 
NEUTRON-NEUTRON INTERACTIONS/PIONIZATION 
— production in n-n collisions (n + n yields 7 +d), 
11581 
NEUTRON-NEUTRON LOGGING/SIGNALS 
Prediction of time-dependent neutron fluxes encountered in 
nih uranium logging experiments, 2:9167 


See also FAST NEUTRONS 
NEUTRONS/SMALL ANGLE SCATTERING 
Small-angle scattering at Juelich, West Germany, 2:11505 (AD- 
A-019408) 
NEUTRONS/THERMALIZATION 
Neutron thermalization in light water: measurement and 


calculation of 2:11818 
NEVADA/MAG IC SURVEYS 
Audio-magnetotelluric data log and station location map for 


Gerlach Known Geothermal Resource Area, Nevada), 2:9572 
(USGS-OFR-75-669) 


NICKEL/QUANTITATIVE CHEMICAL ANALYSIS 
NEVADA/TOPOGRAPHY 


Water table and related for Nevada Test Site and Central 
Nevada Test Area, 2:11178 (NVO-i253-9) 
NEVADA/WATER RESOURCES 
Water table and related for Nevada Test Site and Central 
Nevada Test Area, 2:11178 (NVO-1253-9) 
NEVADA TEST SITE/ALLUVIAL DEPOSITS 
Triaxial tests of alluvium. Final report, 2:11406 (UCRL-13666) 
NEVADA TEST SITE/CONTAMINATION 
First observations of tritium in ground water outside chimneys of 
unde nd nuclear ex s, Yucca Flat, Nevada Test 
Site, 2:11169 (UCRL-5 orien 
NEVADA TEST SITE/RADIATION MONITORING 
First observations of tritium in mnt water outside chimneys of 
underground nuclear explosions, Yucca Flat, Nevada Test 
Site, 2:11169 (UCRL-52073) 
NEVADA TEST SITE/TOPOGRA 
Water table and —. for Nevada Test Site and Central 
Nevada Test A 2:11 1198 (NVO-1253-9) 
NEVADA TEST S ATER RESOURCES 
Water table and related maps for Nevada Test Site and Central 
Nevada Test Area, 2:11178 (NVO-1253-9) 
NEW MEXICO/RADIOACTIVE WASTE DISPOSAL 
New Mexico Waste Isolation Pilot Plant. A status report, 2:9295 
(SAND-76-5992) 
NEW MEXICO/SEISMIC SURVEYS 
Seismic reconnaissance of the Los Alamos Scientific 
Laboratory’s Dry Hot Rock Geothermal Project area, 2:9567 
(LA-6435-MS) 
NEW YORK 
See also NEW YORK CITY 
NEW YORK/AGRICULTURE 
Accounting of energy inputs for agricultural production in New 
York, 2:10196 
NEW YORK/ENERGY POLICY 
Utilization of solid waste in New York: a state government's 
positive action program, 2:9416 
NEW YORK/WASTE MANAGEMENT 
Design and development of the Monroe County, New York, 
id waste resource recovery facility, 2:9406 
NEW YORK CITY/WASTE MANAG 
Energy conversion in New York, 2:10268 
NEW /HYDROELECTRIC POWER PLANTS 
Hydro energy and irrigation: Rakaia River concept study. 
Summary. Report No. 7, 2:10126 (NP-21133) 
NEW ZEALAND/WATER RESERVOIRS 
Hydro energy and irrigation: Rakaia River concept study. 
Sum . Report No. 7, 2:10126 (NP-21133) 
NEWC DISEASE/CHICKENS 
Application of cell ne and sorting techniques to disease 
detection. —+~ rai July 1, 1975-June 30, 1976, 
2:11260 (LA-6477-P' 
NEWCASTLE DISEASE/DIAGNOSTIC TECHNIQUES 
Application of cell-analysis and sorting techniques to disease 
detection. rt, July 1, 1975-June 30, 1976, 
2:11260 (LA 477-PR) 
NICKEL/CATALYTIC EFFECTS 
Formulation and operation of methanation catalysts, 2:8942 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts ), 2:9347 
NICKEL/CORROSION RESISTANCE 
Study of the behavior of high activity waste tae ame during the 
regeneration of fast reactor fuel elements by the gaseous 
fluoride method (Compatibility of materials with fluoride 
cakes), 2:9302 ( —-* 
NICKEL/DEFORMATI 
Mechanical properties “7 crystalline solids. Progress report, 
— 1, 1975-November 30, 1976, 2:10397 (COO-2172- 


NICKEL/DIFFUSION 
Effect of vacuum on the diffusion mobility of Ni in Mo, 2:10442 
(TT-74-53086) 
NICKEL/ELECTRODEPOSITION 
Adhesion ing of deposit-substrate combinations, 2:10366 
(SAND-76-8507 ) 
NICKEL/METABOLISM 
Toxicology and metabolism of nickel compounds. Progress 
report, December 1, 1975-November 30, 1976 (Tests made 
with rats and hamsters), 2:11277 (COO-3 140-35) 
NICKEL/PERMEABILITY 
Oxides as barriers to tritium permeation in steam generators and 
tritium content in CTR coolants, 2:12095 (CONF-761 101-4) 
NICKEL/PRECIPITATION 
Removal of trace metals from wastewater by lime and ozonation, 
211189 





NICKEL/QUANTITATIVE CHEMICAL ANALYSIS 


NICKEL/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical procedures for depleted UF, and uranium alloys in 


penetrator 2:10585 (NLCO-1136) 
NICKEL/SORPTIVE PROPER TIES 


ey stimulated desorption: a critical review, 2:10432 (COO- 
2425-5) 
NICKEL STRAIN AGING 
Deformation processes in refractory metals. Progress report, 
December 1, 1975-November 30, 1976, 2:10411 (ORO-3262- 


46) 
NICKEL/SURFACE PROPERTIES 
Formulation and operation of methanation catalysts, 2:8942 
NICKEL/TOXICITY 
Toxicology and metabolism of nickel compounds. Progress 
report, December 1, 1975-November 30, 1976 (Tests made 
with rats and hamsters), 2:11277 (COO-3 140-35) 
= 58/HIGH SPIN STATES 
spin states in the f-p shell, 2:11707 (CONF-7509135-P1) 
NICH 58 TARGET/PION PLUS REACTIONS 
Nucleon charge exchange and (2,7N) reactions, 2:11652 
NICKEL 58 TARGET/PION REACTIONS 
Pion induced inclusive reactions, 2:11703 
NICKEL 58 TARGET/PROTON REACTIONS 
Pion induced inclusive reactions, 2:1 1703 
NICKEL 59/ELECTRON CAPTURE DECAY 
Search for virtual electron capture in the decay of Ni, 2:11713 
(CONF-7509135-P2) 
NICKEL 59 TARGET/NEUTRON REACTIONS 
Measurement of thermal neutron cross sections for charged 
particle reactions in Ni and ®'Ni, 2:11717 
NICKEL 60 TARGET/PION PLUS REACTIONS 
Nucleon charge exchange and (2,7N) reactions, 2:11652 
NICKEL 61 TARGET/NEUTRON REACTIONS 
Measurement of thermal neutron cross sections for charged 
icle reactions in Ni and ® Ni, 2:11717 
NICKEL 62 TARGET/PION PLUS REACTIONS 
Nucleon charge exchange and (2,7N) reactions, 2:11652 
NICKEL 64 TARGET/PION PLUS REACTIONS 
Nucleon charge exchange and (2r,7N) reactions, 2:1 1652 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
HASTELLOYS 
HAYNES ALLOYS 
INCOLOY ALLOYS 
KOVAR 
NICKEL BASE ALLOYS 
NICKEL ALLOYS/CORROSION 
Fe-Ni-Cr alloys and corrosion in fuel reprocessing plants, 


2:10472 
NICKEL ALLOYS/CORROSION RESISTANCE 
Nickel-chromium-silicon brazing filler metal (Patent), 2:10457 
NICKEL ALLOYS/MECHANICAL PROPERTIES 
Critical aspect ratio for tungsten fibers in copper-nickel matrix 
composites, 2:10534 (N- ps ha 
NICKEL ALLOYS/PHASE 
— ment of iirectionally solidif solidified eutectic nickel and 
it alloys. Final report Nov 1974-Nov 1975 (Ni-Cr-W-Al; 
NigAl-Mo) 2:10377 (AD-A-024420) 
NICKEL ALLOYS/PHYSICAL RADIATION EFFECTS 
Experiments in high vol electron microscopy. Progress 
— October 31, 1975-August 1976, 2:10482 (COO-2119- 


17) 
NICKEL ALLOYS/RESEARCH PROGRAMS 
Research with in-situ composites aligned with eutectoid and 
eutectic transformations. Final report 1 May 1973-1 May 
1975, 2:10528 (AD-A-021530) 
NICKEL ALLOYS/SYNTHESIS 
Synthesis of new superhard materials and their ication to 
cutting tools. Semi-annual report No. 3, | Apr-30 Sep 1975 
(TiC-Ni; VC-TiC;), 2:10494 (AD-A-024342) 
NICKEL BASE ALLOYS 
See also ASTROLOY 
INCONEL ALLOYS 
WASPALOY 
NICKEL BASE ALLOYS/NEUTRON ABSORBERS 
Neutron-absorbing alloy (Patent), 2:10455 
NICKEL BASE ALLOYS/OXIDATION 
Oxide scale adherence mechanisms and the effects of yttrium, 
oxide icles and externally ied loads on the oxidation 
of NiCrAl and CoCrAl ——- inal technical report 1 Jun 
1972-31 May 1975, 2:10465 (AD-A-024104) 
NICKEL BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Magnetic fusion energy materials technology program, ann 
— tho). for period ending June 30, 1976, 2:10484 
(ORNL-S5S189 
Void-y’ mange interactions in experimental nickel-base 
superalloys, 2:10483 (HEDL-SA-807) 
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NICKEL BASE ALLOYS/REDUCTION 
Thermogravimetric study of reduction of oxides present in 
oxidized pent the B pete pe 2:10364 (N-76-17225) 
NT and aa of kel co Progress 
Toxi me ism of nickel com . 
capest laneniber 1, 1975-November 30, 1976 (Tests made 
with rats and hamsters ), 2:11277 (COO-3140-35) 
NICKEL CARBONATES/TOXICITY 
Toxicology and metabolism of nickel com . Progress 
report, December 1, 1975-November 30, 1976 (Tests made 
with rats and hamsters ), 2:11277 (COO-3140-35) 
NICKEL CHLORIDES/METABOLISM 
Toxicology and metabolism of nickel com . Progress 
report, December 1, 1975-November 30, 1976 (Tests made 
with rats and hamsters), 2:11277 (COO-3140-35) 
NICKEL CHLORIDES/TOXICITY 
Toxicology and metabolism of nickel compounds. Progress 
report, December 1, 1975-November 30, 1976 (Tests made 
with rats and hamsters), 2:11277 (COO-3140-35) 
NICKEL COMPOUNDS/METABOLISM 
Toxicology and metabolism of nickel compounds. Progress 
report, December 1, 1975-November 30, 1976 (Tests made 
with rats and hamsters), 2:11277 (COO-3140-35) 
NICKEL COMPOUNDS/TOXICITY 
Toxicology and metabolism of nickel compounds. Progress 
report, December 1, 1975-November 30, 1976 (Tests made 
with rats and hamsters), 2:11277 (COO-3140-35) 
NICKEL SULFIDES/METABOLISM 
Toxicology and metabolism of nickel compounds. Progress 
report, December 1, 1° 7S-November 30, 1976 (Tests made 
with rats and hamster: ). 2:11277 (COO-3140-35) 
NICKEL SULFIDES/TOX.C'TY 
Toxicology and metabolisi:: of nickel com; . Progress 
report, December 1, 1975-November 30, 1976 (Tests made 
with rats and hamsters), 2:11277 (COO-3140-35) 
NICKEL-CADMIUM BATTERIES/CATHODES 
Electrochemical impregnation of electrode for rechargeable cell 
(Patent), 2:10106 
NICKEL-CADMIUM BATTERIES/DESIGN 
Flat alkaline cell with positive and negative terminal connections 
and a third terminal connection for an auxiliary electrode 
(Patent), 2:10095 
NICKEL-CADMIUM BATTERIES/PERFORMANCE 
General Electric 20-ampere hour nickel-cadmium battery. 
Interim test report, 2:10099 (N-75-25290) 
NICOTINE/BIOLOGICAL EFFECTS 
Analysis of cooperativity of drug-receptor interaction by 
quantitative iontophoresis at frog motor end plates 
(Carbachol, succinylcholine, decamethonium), 2:11286 
NIOBIUM/ABSORPTION SPECTROSCOPY 
~~ procedures for depleted UF, and uranium alloys in 
netrator programs, 2:10585 (NLCO-1136) 
NIOBIUM/CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts ), 2:9347 
NIOBIUM/CRYSTAL STRUCTURE 
Structure and luctivity of vapor quenched Mo and Nb 
films, 2:10382 
NIOBIUM/EMBRITTLEMENT 
Deformation processes in refractory metals. Progress report, 
December 1, 1975-November 30, 1976, 2:10411 (ORO-3262- 
46) 
NIOBIUM/HYDRIDATION 
Hydride precipitation in Nb and some properties of NbH. 
Technical report, 2:10504 (AD-A-021637) 
NIOBIUM/INTERNAL FRICTION 
Deformation processes in refractory metals. Progress report, 
December 1, 1975-November 30, 1976, 2: 10411 (ORO-3262- 


46) 
NIOBIUM/MECHANICAL PROPERTIES 
Deformation processes in refractory metals. Progress report, 
— 1, 1975-November 30, 1976, 2:10411 (ORO-3262- 


NIOBIUM/PERMEABILITY 
Diffusion of gases in solids: rare gas diffusion in solids, tritium 
diffusion in fission and fusion reactor metals. Final report, 
sn (ORO-3508-10) 
M/SORPTIVE 


PROPERTIES 
Deformation processes in refractory metals. Progress report, 
— 1, 1975-November 30. 1976, 2:10411 (ORO-3262- 


NIOBIUM/SUPERCONDUCTIVITY 
Structure and superconductivity of vapor quenched Mo and Nb 
films, 2:10382 
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NIOBIUM 95/DIFFUSION 
Self-diffusion of Nb in some of its alloys with molybdenum, 
2:10439 (PBo251883) 
NIOBIUM ALLOYS 
See also INCONEL 600 
INCONEL 718 
NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/OXIDATION 
Basic mechanisms providing oxidation resistance in structural 
metals at high temperatures I. The effect of gaseous 
eee and oxide sintering on oxidation of Ti-4.32 wt.% 
and Ti-0.96 wt.% Si. Final report 21 Dec 1973-20 Dec 
1974, 2:10464 (AD-A-021455) 
NIOBIUM ALLOYS/PERMEABILITY 
Self-diffusion of Nb in some of its alloys with molybdenum, 
2:10439 (PB-251883) 
NIOBIUM ALLOYS/REDUCTION 
Thermogravimetric study of reduction of oxides present in 
oxidized nickel-base poe 2:10364 (N-76-17225) 
NIOBIUM ALLOYS/RES! .OGRAMS 
Research with in-situ composites aligned with eutectoid and 
eutectic transformations. Final report | May 1973-1 May 
1975, 2:10528 (AD-A-021530) 
NIOBIUM ALLOYS/SPECIFIC HEAT 
Low-temperature heat ity of small Nb;Sn polycrystals by 
ac calorimetry, 2:1045 
NIOBIUM ALLOYS/SUPERCONDUCTIVITY 
Ductile superconducting alloys (Patent), 2:10441 
Quench-age method for the qh my of Nb(Al) 
superconductors, 2:10362 (LBL-4953) 
NIOBIUM ALLOYS/THERMAL CONDUCTIVITY 
"'Glassy’’ low temperature thermal properties in crystalline 
solids, 2:10433 (COO-3151-67) 
NIOBIUM BASE ALLOYS/CHEMICAL ANALYSIS 
ary Auger spectrometry (Patent; spatial modulation), 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 
Niobium-tin superconducting wire by the infiltration process, 
2:10372 
NIOBIUM BASE ALLOYS/DUCTILITY 
Effects of long-term aging on ductility of the columbium alloys 
C-103, Cb-1Zr, and Cb-752 and the molybdenum alloy Mo- 
TZM, 2:10401 (N-76-11278) 
NIOBIUM BASE ALLOYS/FABRICATION 
Refractory metals fabrication as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
NIOBIUM BASE ALLOYS/MECHANICAL 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
NIOBIUM BASE ALLOYS/PHYSICAL PROPERTIES 
Applied high-temperature technology probram. II. Evaluation of 
coated columbium alloys for advanced turbine airfoils. Final 
technical report 1 Jun 1971-31 Jan 1975, 2:10421 (AD-A- 
018638) 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
NIOBIUM BASE ALLOYS/PHYSICAL RADIATION EFFECTS 
Synthesis — pote a properties of intermetallic 
compou * — year 
NIOBIUM E BASE 1 ALLO s/PO METALLURGY 
Niobium-tin superconducting wire ms the infiltration process, 
2:10372 
NIOBIUM BASE ALLOYS/SUPERCONDUCTING WIRES 
Niobium-tin superconducting wire by the infiltration process, 
2:10372 
NIOBIUM BASE ALLOYS/SUPERCONDUCTIVITY 
High-field superconductors, 2:10452 
Investigations on V,Ga and Nb,Sn filamentary conductors, 
2:10453 
Observation of new pov ae effects in quenching curves of type Il 
superconductors 10 T, 2:10454 
and transition temperatures of A15 structure 


P of intermetallic 
pounds. 3 «1b480 (AD-A-019558) 
NIOBIUM BASE ALLOYS/TRANSITION TEMPERATURE 
Phonon spectra and transition ratures of A15 structure 


rconductors (Nb,Sn), 2:10447 
yen — MPOUNDS/SUPERCONDUCTIVITY 
—— effects in mating curves of type Il 


agaupsicond 10 T, 2:10454 
precipi nd of NbH 
Hydride ipitation in Nb and some rties : 
Technical 2: i ee 1637) 
NIOBIUM N Y GAP 


Some rties of seaalitlly sputtered NbN thin films with low 
T/sub c/, 2:10522 


NITROGEN/REMOVAL 


NIOBIUM ee mpm tye ea mabe vd 

Observation of new peak effects in quenching curves of type Il 
ny my above 10 T, 2:10454 

OXIDES/EXCITATION 

er quasielastic light scattering from metal oxide glasses, 
NIOBIUM OXIDES/LIGHT SCATTERING 

ry quasielastic light scattering from metal oxide glasses, 

2:10523 


NIOBIUM OXIDES/PERMEABILITY 
Diffusion of gases in solids: rare gas diffusion in solids; tritium 
diffusion in fission and fusion reactor metals. Final report, 
2:10437 (ORO-3508-10) 
NIOBIUM OXIDES/PHASE TRANSFORMATIONS 
Electron transport properties of metal oxides and studies on 
defect ionic solids. Interim technical report 1 Jul 1971-30 Jun 
1975, 2:10505 (AD-A-023922) 
NIOBIUM OXIDES/THERMODYNAMIC PROPERTIES 
Basic mechanisms providing oxidation resistance in structural 
metals at high temperatures. II. The defect structure of 
nonstoichiometric rutile (TiO,) and nonstoichiometric rutile 
containing | to 10 mole % Cb,O,. Final report 21 Dec 1973- 
20 Dec 1974, 2:10462 (AD-A024540) 
NIOBIUM SELENIDES/MAGNETIC PROPERTIES 
Magnetic properties of superconducting layered compounds. 
Interim report, 2:10553 (AD-A-017613) 
NITRIC ACID ESTERS/REDUCTION 
General Chemistry Division quarterly report, April-June 1976, 
2:10579 (UCID-15644-76-2) 
NITRIC OXIDE/ADSORPTION HEAT 
Gas chromatographic analysis of nitrogen oxides. I. The behavior 
of nitrogen oxides with various carrier materials, 2:10586 
(ORNL-tr-4240) 
NITRIC OXIDE/ELECTRON-ION COLLISIONS 
Calculation of energetics of selected atmospheric systems. 
Theoretical study of dissociative-recombination of e + NO sup 
+/ NO(+). Interim report, 2:11528 (AD-A-024309) 
NITRIC OXIDE/ION-ION COLLISIONS 
Investigation of ion-ion recombination cross sections. Report for 
19 Oct 1974-18 Oct 1975, 2:11525 (AD-A-021286) 
NITRILES/CHEMICAL RADIATION EFFECTS 
Spin trapping of cyanoalkyl radicals in the liquid phase y 
radiolysis of nitriles (Acetonitrile, propiolonitrile, malonitrile, 
and succionitrile), 2:10652 
NITROGEN/CHEMICAL ANALYSIS 
Characterization of synthetic liquid fuels (Chemical analysis and 
molecular weights of shale oil, tar sand bitumen, coal liquids, 
and their fractions), 2:9152 
NITROGEN/CHEMICAL REACTION KINETICS 
Kinetics of the boron plus nitrogen reaction (Reaction kinetics 
at 1479 to 1823°K), 2:10617 
NITROGEN/D STATES 
Quantum yields for the production of O('S), N(?D) and N*(A*= 
/sub u/*) from the vacuum uv photolysis of N,O, 2:11532 
(UCRL-13628) 
NITROGEN/DIFFUSION 
Deformation processes in refractory metals. Progress report, 
December 1, 1975-November 30, 1976, 2:10411 (ORO-3262- 
46) 
NITROGEN/ELECTRON-MOLECULE COLLISIONS 
Collisional quenching of atomic and molecular nitrogen. I. 
Experimental results. Final rt, | Jul 1973-30 Jun 1975 
(0.1 to 2.0 torr, 94 and 300 K), 2:11521 (AD-A-018780) 
NITROGEN/ENERGY-LEVEL TRANSITIONS 
Quantum yields for the production of O('S), N(?7D) and N*(A*= 
/sub u/*) from the vacuum uv photolysis of N,O, 2:11532 
(UCRL-13628) 
NITROGEN/ION-MOLECULE COLLISIONS 
Low energy inelastic atomic and molecular collisions. Final 
report, 31 Jul 1972-30 Sep 1975 (keV range), 2:11524 (AD- 
A-020134) 
NITROGEN/MATERIAL BALANCE 
Sulfur and ni n balances in the solvent refined coal 
Environmental protection technology series (final), 2:8966 
(PB-243893) 
NITROGEN/NEUTRON REACTIONS 
Integral measurements to test neutron scattering and gamma-ray 
production cross sections for Be, C, N, H,O, and Fe. Final 
report, Aug 1971-May 1975 (2 to 20 MeV), 2: 11672 (AD-A- 
022196) 
Low energy time-of-flight spectra from spheres pulsed by 14- 
MeV neutrons, 2:12113 (UCID-17223) 
NITROGEN/PHASE STUDIES 
Phase behavior of selected hydrocarbon-nonhydrocarbon binary 
systems: C,-H,S and N,-iC, systems, 2:9120 (CONF-750380-) 





NITROGEN/REMOVAL 


NITROGEN/REMOVAL 
Solvent refining of Illinois No. 6 and Pittsburgh No. 8 coals. 
Final report, 2:8965 (PB-243875) 
NITROGEN/SOLVENT PROPERTIES 
bar of hydrocarbons in cryogenic NGL and LNG, 2:9122 
(CONF-750380-) 
NITROGEN/VOLUMETRIC ANALYSIS 
Analytical procedures for depleted UF, and uranium alloys in 
netrator p' , 2:10585 (NLCO-1136) 
OGEN I4/ENERGY ee atin 
Mean lives of some astrophysi important exci levels in 
carbon, nit , and ox se 21 1671 (AD-A-023826) 
NITROGEN 14 TARGET IN MINUS REACTIONS 
(m~,2n)-reaction on light nuclei, 2:11679 
NITROGEN 14 TARG REACTIONS 
Positive and negative pion production near threshold, 2:11648 
NITROGEN 15 TARGET/PHOTONUCLEAR REACTIONS 
Excitation of the carbon-14 ground state by the charged pion 
hotoproduction at threshold in nitrogen-14, 2:11 
NITROG 15 TARGET/PROTON CTIONS 
Existence of a 4* giant dipole resonance in '*O supported by a 
—_— shell model calculation, 2:11646 (CONF-7509135- 
) 
Giant multipole resonances studied with the (p,y) reaction, 
2:11675 (CONF-7509135-P2) 
NITROGEN COMPOUNDS/CHEMICAL REACTIONS 
Experimental investigation of the chemistry of excited states of 
rare gases. Technical progress report, October 15, 1975-July 
15, 1976 (Quenching rate constants and branching ratios for 
rare gas halide excimer formation), 2:10604 ( 2807-3) 
NITROGEN COMPOUNDS/REMOVAL 
Low energy gas retrofit to industry (9 refs.), 2:8926 (EPA- 
600/2-76-149) 
NITROGEN DIOXIDE/ADSORPTION HEAT 
Gas chromatographic analysis of nitrogen oxides. I. The behavior 
of nitrogen oxides with various carrier materials, 2:10586 
(ORNL-tr-4240) 
NITROGEN DIOXIDE/BIOLOGICAL EFFECTS 
Mass-transfer coefficient for sulfur dioxide and nitrogen dioxide 
removal in cat upper respiratory tract, 2:11370 
Respiratory frequency, flowrate, and minute volume in non- 
anaesthetised guinea-pigs during prolonged exposure to low 
concentrations of SO, NO,, ai 1371 
NITROGEN DIOXIDE/ION-MOLECULE COLLISIONS 
Investigation of ion-ion recombination cross sections. Report for 
19 Oct 1974-18 Oct 1975, 2:11525 (AD-A-021286) 
NITROGEN DIOXIDE/MONITORING 
Measurement and collaborative testing for implementation of air 
quality, 2:11115 
NITROGEN DIOXIDE/SORPTION 
Mass-transfer coefficient for sulfur dioxide and nitrogen dioxide 
removal in cat upper respiratory tract, 2:11370 
NITROGEN FLUORIDES/CHEMICAL REACTIONS 
Experimental investigation of the chemistry of excited states of 
rare gases. Technical progress report, October 15, 1975-July 
15, 1976 (Quenching rate constants and branching ratios for 
rare halide excimer formation), 2:10604 ( 2807-3) 
NITROGEN OXIDES/ADSORPTION 
Sorption of pollutant gases by soils. Progress report, December 
1, 1975-November 30, 1976, 2:11165 (COO-2530-7) 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
Technology for the control of sulfur oxides and nitrogen oxides 
in J , 2:11129 
NITROGEN OXIDES/CHEMICAL REACTION YIELD 
Catalytic oxidation of fuels for NOX control from area sources. 
Final task report Oct 1974-Apr. 1975, 2:10665 (PB-252195) 
NO/sub x/ considerations in alternate fuel combustion (32 refs.), 
2:8902 (EPA-600/2-76-149) 
NITROGEN OXIDES/CONTROL 
bien of nitrogen oxide emissions for nitric acid plants, 
s11114 
Energy production and the electric utility industry, 2:11078 
(CONF-741 187-) 
NITROGEN OXIDES/DIFFUSION 
Model for fluid mechanical studies of air pollution, 2:11109 
NITROGEN OXIDES/PHOTOLYSIS 
Quantum yields for the production of O('S), N(?7D) and N*(A*= 
/sub u/*) from the vacuum uv photolysis of N,O, 2:11532 
(UCRL-13628) 
NITROGEN OXIDES/POLLUTION CONTROL EQUIPMENT 
Development of equipment to meet emission control compliance 
schedules in the utility industry, 2:11160 
NITROGEN OXIDES VAL 
Low and intermediate Btu fuel gas cleanup (10 refs.), 2:8900 
(EPA-600/2-76-149) 
NO/sub x/ considerations in alternate fuel combustion (32 refs.), 
2:8902 (EPA-600/2-76-149) 
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NITROGEN OXIDES/STANDARDS 
Ohio regulations: another look, 2:10135 
NITROUS OXIDE/ADSORPTION HEAT 
Gas chromatographic analysis of nitrogen oxides. I. The behavior 
of nitrogen oxides with various carrier materials, 2:10586 
(ORNL-tr-4240) 
NITROUS OXIDE/ENVIRONMENTAL EFFECTS 
Effect of water vapor on the destruction of ozone in the 
stratosphere perturbed by CIX or NO/sub x/ pollutants, 
2:11137 


See NUCLEAR MAGNETIC RESONANCE 
NOBELIUM/POLAROGRAPHY 
Determination of the half-wave potential of nobelium, 2:10658 
NOBELIUM/SOLVENT EXTRACTION 
Nobelium chemistry: aqueous complexing with carboxylate ions, 
2:10657 
NOBELIUM COMPLEXES/CHEMICAL PREPARATION 
Nobelium chemistry: aqueous complexing with carboxylate ions, 
2:10657 
NOBLE GASES 
See RARE GASES 
NOISE/BIOLOGICAL EFFECTS 
Guidelines for environmental impact statements on noise 
(airblast), 2:11209 (SAND-76-566) 
NOISE/ENVIRONMENTAL IMPACT STATEMENTS 
Guidelines for environmental impact statements on noise 
(airblast), 2:11209 (SAND-76-566) 
NOISE THERMOMETERS 
Noise thermometer (Patent), 2:9889 
NOK-1 REACTOR 
See BEZNAU-1 REACTOR 
NOK-2 REACTOR 
See BEZNAU-2 REACTOR 
NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NON-EQUILIBRIUM PLASMA/BREMSSTRAHLUNG 
Bremsstrahlung in a nonequilibrium plasma, 2:1 1923 
NON-EQUILIBRIUM PLASMA/PLASMA WAVES 
Fluctuations in a turbulent plasma, 2:12001 
NONRADIOACTIVE WASTES/MATERIALS RECOVERY 
Trace element characterization and removal/recovery from coal 
and coal wastes. Work plan for the period July 1, 1975-June 
30, 1976, 2:8975 (LA-6496-PR ) 
NONRADIOACTIVE WASTES/WASTE DISPOSAL 
Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, October 1-December 31, 
1975, 2:8977 (LA-6498-PR) 
NONRADIOACTIVE WASTES/WASTE PROCESSING 
Trace element characterization and removal/recovery from coal 
and coal wastes. Progress report, July 1-September 30, 1975, 
2:8976 (LA-6497-PR) 
NORADRENALINE/BIOSYNTHESIS 
Biochemical studies on the development of primary sympathetic 
neurons in cell culture, 2:11230 
NORTH CAROLINA/SOLAR SPACE HEATING 
Solar activities in North Carolina circa March 1976, 2:9522 
(CONF-760423-) 
NORTH CAROLINA/SOLAR WATER HEATERS 
Solar activities in North Carolina circa March 1976, 2:9522 
(CONF-760423-) 
NORTH DAKOTA/MAPS 
Regi topography, physiography, and geology of the Northern 
reat Plains. Open file report, 2:9031 (PB-243982/6ST) 
NORTH DAKOTA/TOPOGRAPHY 
Regi topography, physiography, and of the Northern 
reat Plains. Open file report, 2:9031 (PB-243982/6ST) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NUCLEAR ENERGY/FORECASTING 
Future of nuclear power: a policymaker’s dilemma, 2:10151 
Nuclear energy and its future contribution to the energy supply 
(German Federal blic), 2:9842 
NUCLEAR ENERGY ‘CH PROGRAMS 
Annual report, 1973-1974 (Philippine AEC), 2:9672 
(PAEC(A)-7501) 
NUCLEAR ENGIN 
Technical mechanics in reactor engineering, 2:9857 
NUCLEAR ENGINEERING/EDUCATION 
Nuclear es enrollments and degrees, 1975. 
Enrollments, Fall 1975; degrees granted, July 1965-June 1975, 
2:9856 (ERDA-76-102) 
CLEAR EXPLOSION DETECTION/SEISMIC 
Application of advanced methods for identification and 
detection of nuclear explosions from the Asian continent. 
Semi-annual technical report, 2:10998 (AD-A-023175) 





MAR. 15, 1977 


Application of the iterative beam processor to long-period 

ayleigh waves. Technical report, 2:10999 (AD-A-023236) 

Basic seismic analysis of regional events observed at NORSAR. 
Technical r , 2:11026 (AD-A-017381) 

Improved yield determination and event identification research. 

tly technical report | May-31 July 1975, 2:11029 (AD- 
A-017773) 

Multiple seismic events. Semiannual technical report No. 4, 
2:11028 (AD-A-017590) 

Multiple seismic events. Semiannual technical report No. 5, 
2:11000 (AD-A-023296) 

Plate tectonics and the discrimination of unde: ind explosions 
from earthquakes. Final report, 1 Sep 1971-30 Sep 1975, 
2:11004 (AD-A-023684) 

Prelimi evaluation of the Korean seismological research 
—— ort-period array. Technical report, 2:11027 (AD-A- 

) 

Seismic data analysis center. Final report Jul 1973-Jul 1975, 
2:11044 (AD-A-018737) 

Special data collection system event report: Kamchatka, 6 April 
1975. Technical report, 2:11030 (AD-A-018100) 

Special data collection system event report - North Atlantic 
presen 26 February 1975. Technical report, 2:11031 (AD-A- 

) 

Special data collection ong event report - Northeastern 

ren Sig February 1975. Technical report, 2:11032 (AD-A- 
) 

Special data collection system event report - NTS Event ‘Obar’, 
30 April 1975. Technical report, 2:11033 (AD-A-018103) 

Special data collection system event report - Western Kazakh, 
25 April 1975. Technical report, 2:11034 (AD-A-018104) 

Special data collection systenP event report - Eastern Kazakh, 
27 April 1975. Technical report, 2:11035 (AD-A-018105) 

Special data collection system event report, Eastern Kazakh, 20 
February 1975, 2:11036 (AD-A-018375) 

Special data collection system event report, NTS Event 
‘Topgallant’. 28 February 1975, 2:11037 (AD-A-018376) 

Special data collection system event report, NTS Event "Tybo’, 
14 May 1975, 2:11038 (AD-A-018378) 

Special data collection system event report, Eastern Kazakh, 11 
March 1975, 2:11040 (AD-A-018381) 

Special data collection system event report, Central Kazakh 
SSR, 28 February 1975, 2:11041 (AD-A-018382) 

Special data collection system event report, Afghanistan-USSR 
border region, 3 March 1975, 2:11042 (AD-A-018384) 

Special data collection system event rt, NTS Event ‘Mast’, 
19 June 1975, 2:11043 (AD-A-018385) 

Special Data Collection System (SDCS) event reports, NTS 
event ‘DINING CAR’, 5 April 1975. Technical report, 
2:10992 (AD-A-023161) 

Special Data Collection System (SDCS) event report, NTS event 
"STILTON’, 3 June 1975. Technical report, 2:10993 (AD-A- 
023162) 

Special Data Collection System (SDCS) event report, NTS event 
"EDAM’, 24 April 1978. Technical report, 2:10994 (AD-A- 
023163) 

Special Data Collection System (SDCS) event report, Northern 
Colombia, 23 June 1975. Technical report, 2:10995 (AD-A- 
023164) 

Special Data Collection System (SDCS) event report, Central 
Mid-Atlantic Ridge, 7 October 1975. Technical report, 
2:10996 (AD-A-023165) 

Special Data Collection System (SDCS) event report, Peru- 
Bolivia border region, 12 July 1975. Technical report, 
2:10997 (AD-A-023 166) 

Special Data Collection System (SDCS) event report, 
ee 9 July 1975. Technical report, 2:11001 (AD-A- 
023518) 

Special Data Collection System (SDCS) event report, Eastern 
Kazakh, 29 October 1975, 2:11002 (AD-A-023520) 

Special Data Collection on System (SDCS) event report, 
Hawaiian Islands, 29 November 1975. Technical report, 
2:11005 (AD-A-023858) 

Special Data Collection System (SDCS) event report, NTS event 
‘LEYDEN’, 26 November 1975. Technical report, 2:11006 
(AD-A-023859) 

Special Data Collection System (SDCS) event report, Mexico, 
23 April 1975, 2:11008 (AD-A-024594) 

Special Data Collection System (SDCS) event aw Eastern 
Kazakh SSR, 25 December 1975, 2:11009 (AD-A-024595) 

Special Data Collection System (SDCS) event , Vancouver 
Island region, 11 December 1975, 2:11010 (AD-A-024596) 

Special Data Collection System (SDCS) event , Eastern 
Kazakh SSR, 13 December 1975, 2:11011 (AD-A-024597) 

Special Data Collection System (SDCS) event . NTS 
ae _ 20 December 1975, 2:11012 (AD-A- 

4598) 
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Special Data Collection System (SDCS) event rt, Greece, 
. o December 1975, 2: i013 (AD-A-024599) 
urface waves: source and path properties. Final report, | Nov 
1973-31 Oct 1975, 2:11003 (AD-A-023632) 5) 

The study of tive beamforming detection performance on 
alpa (Alaskan 1) Ww array) interfering events. Technical 
report, 2:11025 (AD-A-017380) 

Time and amplitude fluctuations of teleseismic p-signals at 
NORSAR in view of wave scattering theory, e 1024 (AD-A- 
017188) 

NUCLEAR EXPLOSIONS 
See also UNDERGROUND EXPLOSIONS 

Simulation of fluid motion in containers exposed to blast and 
shock environments. Topical report, 2:1 1020 (AD-A-022850) 

The nuclear fire threat to urban areas. Final report Aug 1973- 
Apr 1975, 2:12149 (AD-A-018342) 

NUCLEAR EXPLOSIONS/ATMOSPHERIC EXPLOSIONS 

Defense Nuclear Agency reaction rate handbook. Second 
edition. Revision number 6, 2:11488 (AD-A-024362) 

NUCLEAR EXPLOSIONS/BIBLIOG 

Seismic detection. Part II. Nuclear events. Volume 1. 1970-1972 
(a bibliography with Co ae for Jun 1970-1972 
(Aug: 135 citations), 2:11015 (NTIS/PS-76/0207) 

Seismic detection. Part II. Nuclear events. Volume II. 1973-1974 
(a bibliography with abstracts). Report for 1973-74 (124 
citations), 2:11016 (NTIS/PS-76/0208 ) 

Seismic detection. Part II. Nuclear events. Volume III. 1975 (a 
bibliography with abstracts). Report for 1975-Feb 1976 (145 
citations), 2:11017 (NTIS/PS-76/0209) 

NUCLEAR EXPLOSIONS/CIVIL DEFENSE 

Prototype reception/care plan to meet the welfare, shelter, and 
related needs of populations affected by crisis relocation: 
reception/care plan for Fremont County. Final report 26 Mar 
1974-30 Sep 1975, 2:10700 (AD-A-018232) 

Reception/care planning for crisis relocation. Final report 26 
Mar 1974-30 Sep 1975, 2:10699 (AD-A-018231) 

Slanting in new basements for combined nuclear weapons 
effects: a consolidated printing of four technical reports. 
Volumes 1, 2 and 3. Final report, 2:10705 (AD-A-023237) 

NUCLEAR EXPLOSIONS/C AINMENT 

Stemming options and their effect on containment, 2:11018 
(UCID-17189) 

NUCLEAR EXPLOSIONS/ELECTROMAGNETIC PULSES 

Nuclear electromagnetic pulse simulation by point-source 
injection techniques for shielded and unshielded penetrations. 
Technical report, 2:11014 (AD-A-024803) 

Self-consistency and radiation enhanced ground conductivity in 
the surface burst code SCX. Final report, 2:10988 (AD-A- 
022260) 

NUCLEAR EXPLOSIONS/GAMMA SPECTRA 

A portable calorimetry system for calibration of nuclear weapon 
simulator dosimetry. Technical report, 2:10916 (AD-A- 
019306) 

NUCLEAR EXPLOSIONS/RADIATION HAZARDS 

Assessment, delineation, and control of radiation hazards, 
2:10984 (AD-A-017469) 

Current status of countermeasures against radiological 
contamination resulting from an atomic detonation. Part II, 
2:10985 (AD-A-017470) 

NUCLEAR EXPLOSIONS/SEISMIC DETECTION 

Norwegian seismic array (NORSAR) phase 3. Semiannual 
technical report, 1 Jul-31 Dec 1975, 2:11007 (AD-A-023905) 

Seismic detection. Part II. Nuclear events. Volume 1. 1970-1972 
(a bibliography with abstracts). Report for Jun 1970-1972 
(Aug: 135 citations), 2:11015 (NTIS/PS-76/0207) 

Seismic detection. Part II. Nuclear events. Volume II. 1973-1974 
(a bibliography with abstracts). Report for 1973-74 (124 
citations), 2:11016 (NTIS/PS-76/0208 ) 

Seismic detection. Part II. Nuclear events. Volume III. 1975 (a 
bibliography with abstracts). Report for 1975-Feb 1976 (145 
citations), 2:11017 (NTIS/PS-76/0209) 

ial data collection system event report, NTS Event 
‘Cabrillo’, 7 March 1975, 2:11039 (AD-A-018380) 

Special Data Collection System (SDCS) event report, NTS event 
"HUSKY PUP’, 24 October 1975, 2:10989 (AD-A-022547) 

Special Data Collection System event report NTS Event 
‘OBAR’, 30 Apr 1975. Technical report, 2:10990 (AD-A- 
022644) 

Special Data Collection System (SDCS) event report, NTS 
Event ‘CAMEMBERT’, 26 June 1975. Technical report, 
2:10991 (AD-A-022873) 

NUCLEAR EXPLOSIONS/THERMAL RADIATION 

Single-scatter model for thermal radiation. Master's thesis, 
2:10983 (AD-A-017220) 

NUCLEAR EXPLOSIONS/USES 

Cavities uced by underground nuclear explosions, 2:11019 

(OCRL-52097) 
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NUCLEAR EXPLOSIVES/TEST FACILITIES 
An experimental technique to study high overpressure dust 
—— Final report, | Mar 1973-1 Jan 1975, 2:10987 (AD-A- 
8 


022098) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/DECOMMISSIONING 
Decommissioning nuclear facilities (LWRs, fuel reprocessing 
or — oxide fuel fabrication plants), 2:9155 (BNWL- 
NUCLEAR FACILITIES/GASEOQUS WASTES 
Analysis format and evaluation methods for effluent particle 
a systems in nuclear facilities, 2:11075 (BNWL-SA- 
5713) 
NUCLEAR FACILITIES/HEALTH HAZARDS 
Review of calculational models and computer codes for 
environmental dose assessment of radioactive releases, 
2:11351 (BNWL-B-454) 
NUCLEAR FACILITIES/LICENSING 
Auxiliary stipulations in licences issued and the admissability of 
using them in eliminating reasons for rejection (German 
Federal Republic), 2:9828 
NUCLEAR FACILITIES/MONITORING 
Analysis format and evaluation methods for effluent particle 
—- systems in nuclear facilities, 2:11075 (BNWL-SA- 
5713 
NUCLEAR FACILITIES/RADIATION MONITORING 
Analysis format and evaluation methods for effluent particle 
sampling systems in nuclear facilities, 2:11075 (BNWL-SA- 
$713) 
Background measurements in monitoring radioactive effluent 
(Review), 2:9317 
Thermoluminescence dosimetry: environmental monitoring near 
nuclear reactor sites (75 references), 2:11145 
NUCLEAR FACILITIES/RADIATION PROTECTION 
EPA's role in the control of air-borne effluents from fuel cycle 
plants, 2:11819 
Rationale for and implementation of ALARA for the nuclear 
—— (As Low As Is Reasonably Achievable (ALARA)), 
9318 


NUCLEAR FACILITIES/SITE SELECTION 
Review of calculational models and computer codes for 
environmental dose assessment of radioactive releases, 
2:11351 (BNWL-B-454) 
NUCLEAR FIREBALLS/MATHEMATICAL MODELS 
A simple description of an ascending nuclear fireball and a 
fortran solution. Master's thesis, 2:10982 (AD-A-017180) 
NUCLEAR FORCES/ASYMMETRY 
Charge asymmetry of nuclear forces, 2:11583 
NUCLEAR FUELS 
See also FUEL ELEMENTS 
LIQUID FUELS 
MOLTEN SALT FUELS 
SOLID FUELS 
SPENT FUELS 
NUCLEAR FUELS/BREEDING 
Quality of fissile fuel bred in a fusion reactor blanket, 2:12061 
(BNWL-SA-5750) 
NUCLEAR FUELS/FISSION PRODUCTS 
Behavior of molybdenum in mixed-oxide fuel, 2:9200 
Rate theory model for fission gas behavior in nuclear fuels, 
2:9912 (AERE-TP-625) 
NUCLEAR INDUSTRY 
Nuclear power comes of age, 2:9319 
NUCLEAR INDUSTRY/ENRICHED URANIUM 
Provision of the Federal Republic of Germany with enriched 
uranium, 2:10152 
NUCLEAR INDUSTRY/ENVIRONMENTAL EFFECTS 
Methodology for calculation of radiation doses in the environs 
from nuclear fuel cycle facilities, 2:9312 (BNWL-2075) 
NUCLEAR INDUSTRY/HEALTH HAZARDS 
Methodology for calculation of radiation doses in the environs 
from nuclear fuel cycle facilities, 2:9312 (BNWL-2075) 
Review of reports by J.W. Gofman on inhaled plutonium, 
2:11353 (BNWL-2067) 
NUCLEAR INDUSTRY/INTERNATIONAL COOPERATION 
German-French cooperation in the field of advanced reactor 
systems, 2:9681 
NUCLEAR INDUSTRY/MANPOWER 
Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume ir Part A, 2:10115 (PB-243475) 
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NUCLEAR INDUSTRY/MARKET 
Technical and economic state as well as the prospects of nuclear 
power within the power industry of the FRG. The fuel element 
industry, 2:9914 (DEU-73-6(Ed.1975)) 
NUCLEAR INDUSTRY/RADIOACTIVE WASTE DISPOSAL 
National Waste Terminal Storage Program, 2:9297 (Y/OWI/TM- 


1) 
NUCLEAR INDUSTRY/REVIEWS 
Nuclear power comes of age. Cockcroft Memorial Lecture 
(United Kingdom), 2:9686 
NUCLEAR MAGNETIC RESONANCE 
Nuclear a resonance in pulse radiol = Chemically 
par lynamic nuclear polarization (Electron beams), 


NUCLEAR "MATERIALS MANAGEMENT 
Environmental aspects of nuclear power, 2:9630 
NUCLEAR MATERIALS MANAGEMENT/BIBLIOGRAPHIES 

Nuclear —— ee. Volume I. 1964-1974 (a title 
bibliography ). a for 1964-1974 (287 titles), 2:9320 
(NTIS/PS-76/02 

Nuclear materials safeguards. Volume II. 1975-March 1976 (a 
bibliography with abstracts). Report for 1975-Mar 1976 (88 
abstracts), 2:9321 (NTIS/PS-76/0201) 

NUCLEAR MATTER/DELTA-1236 RESONANCES 

Effect of the A(1236)-resonance in NN-scattering, nuclear and 
neutron matter including all partial waves, 2:11772 

Isobar propagation in the nuclear medium, 2:11667 

NUCLEAR MATTER/FIELD THEORIES 
Nuclear many body problem as a relativistic field theory, 
2:11771 
NUCLEAR MATTER/ISOBAR MODEL 
Isobars in nuclei (NA, NN*, AA), 2:11786 
NUCLEAR MATTER/NUCLEON-NUCLEON INTERACTIONS 

Effect of the A(1236)-resonance in NN-scattering, nuclear and 
neutron matter including all partial waves, 2:11772 

Nucleon-nucleon correlations and elastic pion double charge- 
exchange reactions, 2:11770 

NUCLEAR MATTER/PCAC THEORY 
Axial polarizability and pionic field in nuclei, 2:11769 
NUCLEAR MATTER/PION REACTIONS 

Resonance damping in the interaction of pions with nucleons in 

nuclear matter, 2:11789 
NUCLEAR MATTER/PIONS 

ar-condensation and abnormal nuclei (Superdense, supercharged, 
and neutron nuclei), 2:11768 (CONF-7509135-P1) 

Pion-condensation and short-range correlation in nuclei, 2:11640 

NUCLEAR MATTER/STRUCTURAL MODELS 
Model of interacting neutron matter at post supernova collapse 
temperatures, 2:11414 (ORO-3992-268) 
NUCLEAR MEDICINE 
See also BIOMEDICAL RADIOGRAPHY 
DIAGNOSTIC TECHNIQUES 
RADIOPHARMACEUTICALS 
RADIOTHERAPY 
NUCLEAR MEDICINE/BIBLIOGRAPHIES 

Se agents and techniques. Volume |. 1964-1973 (a 
bibliog: y with abstracts). Report for 1964-1973, 2:11302 
( NTIS/ 7610291) 

Radiodiagnostic agents and techniques. Volume 2. 1974-March 
1976 (a bibliography with abstracts). Report for 1974-Mar 
1976, 2:11303 (NTIS/PS-76/0292) 

Radiotherapeutic agents and techniques (a bibliography with 
abstracts). Report for 1964-Mar 1976, 2:11301 (NTIS/PS- 
76/0290) 

NUCLEAR MEDICINE/DATA PROCESSING 

Use of computers in nuclear medicine, 2:11298 (CONF-761006- 
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) 
NUCLEAR MODELS 
See also CLUSTER MODEL 
COLLECTIVE MODEL 
LIQUID DROP MODEL 
Cluster-vibration model, Ward identity, and GVISR (Cluster- 
vibration model), 2:11800 (CONF-7509135-P1) 
NUCLEAR MODELS/ALIGNED COUPLING SCHEME 
Intrinsic states and quasi-rotational levels in weakly deformed 
nuclei, 2:11701 (CONF-7509135-P1) 
NUCLEAR MODELS/EXCITED STATES 
Magnetic moments and magnetic giant resonances, 2:11797 
(CONF-7509135-P1) 
NUCLEAR MODELS/HARTREE-FOCK METHOD 
One-dimensional nuclear dynamics in the time-dependent 
Hartree Fock a ximation, 2:11796 (CONF-7509135-P1) 
pga PARKS, IGN 
uclear power park: its value and 
NUCLEAR PARKS/ENVIRONME 
Meteorological effects of ene 
parks, 2:11203 (ATDL-76/14) 


tential, 2:9687 
AL EFFECTS 


dissipation at large power 
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NUCLEAR PARKS/FEASIBILITY STUDIES 
Nuclear power : its value and potential, 2:9687 
NUCLEAR PARKS/SITE SELECTION 
a environmental, and socioeconomic factors associated 
ith dry-cooled nuclear energy centers, 2:9951 (BNWL-1985) 
NUCLEAR  PHYSICS/NUCLEAR DATA COLLECTIONS 
Proposed medium energy data lib (MEDL), 2:12148 
NUCLEAR PHYSICS/RESEARCH PROGRAMS 
E Division activities report, FY 1976, 2:11592 (UCID-17271- 
76) 
New directions for nuclear physics: a personal view, 2:11597 
NUCLEAR POTENTIAL 
See also SQUARE-WELL POTENTIAL 
NUCLEAR POTENTIAL/SEMICLASSICAL APPROXIMATION 
Semiclassical Mga for a momentum dependent one- 
body potential, 2:11766 (ORO-5126-5) 
NUCLEAR POWER 
a in accordance with the teachings of Lenin, 
NUCLEAR POWER/ECONOMICS 
System study on nuclear power development. | A method for 
nuclear power cost estimation, 2:9835 
NUCLEAR POWER/ENERGY CONSUMPTION 
Energy accounting in nuclear power systems, 2:9840 
NUCLEAR POWER/FORECASTING 
General energy scene with a brief look at the future (United 
Kingdom), 2:9837 
Need for a long term nuclear power policy, 2:9836 
Prospects for the development of atomic power in the USSR and 
fuel processing strategy, 2:9838 (ERDA-tr-192) 
NUCLEAR POWER/FUEL CYCLE 
Nuclear fuel cycle - a European task, 2:9850 
NUCLEAR POWER/INTERNATIONAL COOPERATION 
International co-operation in the field of nuclear power 
development, 2:9676 
NUCLEAR POWER/PLANNING 
Co-operation and concentration pay dividends in Canada, 
2:9690 
NUCLEAR POWER/PUBLIC RELATIONS 
Nuclear energy. An information for citizens, 2:10032 
Peaceful use of atomic energy - is it possible to stop there, 
2:9950 
Problems of the Swiss public electricity supply, 2:9682 
NUCLEAR POWER/RADIOACTIVE EFFLUENTS 
Nuclear power production and environmental safety (Japan), 
2:9955 
NUCLEAR POWER PLANTS/BIBLIOGRAPHIES 
Steam power plants and nuclear power plants, 2:9679 
NUCLEAR POWER PLANTS/B' S 
Shielding of buildings or structural parts from electromagnetic 
radiation (Patent), 2:10054 
NUCLEAR POWER PLANTS/COMPRESSED AIR ENERGY 
STORAGE 
Long term prospects for compressed air energy storage, 2:10082 
(ERDA-76-124) 
NUCLEAR POWER PLANTS/CONSTRUCTION 
Nuclear power plants. Construction status report, data as of May 
31, 1976, 2:9824 (NUREG-0030-6) 
Terrestrial environmental studies for nuclear power stations, 
2:11208 (REG/G-4.11(7.76)) 
NUCLEAR POWER PLANTS/CONTAINMENT BUILDINGS 
Nuclear plant tornado safety, 2:10064 
NUCLEAR POWER PLANTS/COOLING SYSTEMS 
Integrated systems for power plant cooling and wastewater 
ment, 2:10183 
NUCLEAR POWER PLANTS/COOLING TOWERS 
Cooling systems of thermal and nuclear power plants, 2:9904 
Seismic analysis and design of hyperbolic cooling towers, 


2:10045 
NUCLEAR POWER PLANTS/DATA 
atw statistics: nuclear power stations 1975 - a worldwide survey, 
2:9685 
New nuclear 
Germany. 
Europe 1976, 5: 9684 
NUCLEAR POWER PLANTS/DISTRICT HEATING 
Comparative economic effectiveness of nuclear heat and power 
Stations, 2:9834 
NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 
Energy and human welfare: a critical analysis. Volume I. The 
social costs of power production (Book), 2:10184 
Radionuclide accumulation in a reactor cooling lake, 2:11191 
(EPA-520/5-76-005 ) 
Scientific advisory board of the Federal Medical Society 
(B ztek ) announces: comment on the subject 
‘endangerment by nuclear power plants’, 2:9949 
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7 on building projects and projects in 
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Terrestrial environmental studies for nuclear power stations, 
2:11208 (REG/G-4.11(7.76)) 
Triaxial temperature measurements of thermal plumes from 
mobile vessels (Estuarine temperature patterns), 2:11197 
NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACT 
STATEMENTS 
Terrestrial environmental studies for nuclear power stations, 
2:11208 (REG/G-4.11(7.76)) 
NUCLEAR POWER PLANTS/FINANCING 
Generation and transmission highlighted in Pakistan, 2:9839 
NUCLEAR POWER PLANTS/FOUNDATIONS 
A practical system for isolating nuclear power plants from 
earthquake attack, 2:10046 
NUCLEAR POWER PLANTS/FUEL CYCLE 
Nuclear power station technology: crucial strand in U.S. energy 
lifeline, 2:10149 
NUCLEAR POWER PLANTS/INTEGRATED COOLING 
SYSTEMS 
Integrated systems for power plant cooling and wastewater 
ment, 2:10183 
NUCLEAR POWER PLANTS/MARKET 
What will become of the european nuclear power plant market, 
2:9841 
NUCLEAR POWER PLANTS/MATERIAL BALANCE AREA 
Nuclear safeguards control in nuclear power stations, 2:9831 
NUCLEAR POWER PLANTS/MECHANICAL STRUCTURES 
Thermal buckling of uniform rectangular plates. Final technical 
report, Sep 1974-June 1975, 2:9875 (AD-A-023472) 
NUCLEAR POWER PLANTS/MISSILE PROTECTION 
Nuclear plant tornado safety, 2:10064 
Scientific report: the design of nuclear facilities to withstand 
external effects. Partial aspects: generation and propagation of 
ressure waves during the penetration of a body into water. 
= terim report, 2:10006 IRS. W-15) 
NUCLEAR POWER PLANTS/OFF-PEAK ENERGY STORAGE 
Long term prospects for compressed air energy storage, 2:10082 
(ERDA-76-124) 
NUCLEAR POWER PLANTS/OPERATION 
Terrestrial environmental studies for nuclear power stations, 
2:11208 (REG/G-4.11(7.76)) 
NUCLEAR POWER PLANTS/PIPES 
Failures in superheated steam pipes, 2:9885 
NUCLEAR POWER PLANTS/PLANNING 
Baden-Wuerttemberg needs nuclear power plants. 46 theses of 
chambers of industry and commerce and of chambers of 
handicraft in Baden-Wuerttemberg, 2:9675 
Manitoba doubles hydro generation and plans nuclear power, 
2:9677 
NUCLEAR POWER PLANTS/PRIMARY COOLANT 
CIRCUITS 
Principles of the analysis of mechanical structure resistance (in 
icular primary circuit structures), 2:9902 
NUCLEAR POWER PLANTS/RADIATION HAZARDS 
Scientific advisory board of the Federal Medical Society 
(Bundesaerztekammer) announces: comment on the subject 
‘endangerment by nuclear power plants’, 2:9949 
NUCLEAR POWER PLANTS/RADIATION MONITORING 
Methods in environmental sampling for radionuclides, 2:11144 
NUCLEAR POWER PLANTS/RADIATION PROTECTION 
Monitoring at nuclear sites. Recent movement about ALAP (as 
low as practicable), 2:10038 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Environmental aspects of nuclear power, 2:9630 
NUCLEAR POWER PLANTS/RADIOACTIVE WASTE 
DISPOSAL 
Feasibility studies of actinide recycle in LMFBRs as a waste 
mi ment alternative, 2:9954 (CONF-760622-48) 
NUCLEAR POWER PLANTS/RADIOACTIVE WASTES 
Nuclear waste problem in perspective, 2:9249 
NUCLEAR POWER PLANTS/REACTOR COMPONENTS 
Quality assurance requirements for installation, inspection, and 
testing of mechanical equipment and systems, 2:9825 
(REG/G-1.116(6-76)) 
NUCLEAR POWER PLANTS/REACTOR CONTROL SYSTEMS 
Some improvements in instrumentation for neutron control of 
nuclear power stations, 2:9940 
NUCLEAR POWER PLANTS/REACTOR COOLING SYSTEMS 
Radioactive and thermal decomposition of iron chelate solutions, 
2:9892 
NUCLEAR POWER PLANTS/REACTOR DECOMMISSIONING 
Shutdown of nuclear power stations, 2:9688 
NUCLEAR POWER PLANTS/REACTOR LICENSING 
Delays in the nuclear licensing procedure, 2:9829 
NUCLEAR POWER PLANTS/REACTOR OPERATION 
Licensed ratin Sune} Operating units status r>port, 
2:9823 (NUREG-0020-7 
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Operational experience with nuclear power installations in the 
Federal Republic of Germany. Annual Report for 1975 of the 
ABE-Committee of Working Party I ‘Engineering and 
Industry’ of the German Atom Forum, 2:9710 

Technical discussion of the Institut fuer Reaktorsicherheit, 
2:9678 

NUCLEAR POWER PLANTS/REACTOR SAFETY 

Nuclear plant tornado safety, 2:10064 

NUCLEAR POWER PLANTS/SABOTAGE 
Emergency in times of peace, 2:10060 
NUCLEAR POWER PLANTS/SAFETY ENGINEERING 

Approach to evaluate the reactor safety through the historical 

review of the ECCS criteria, 2:10037 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 

A practical system for isolating nuclear power plants from 

earthquake attack, 2:10046 
NUCLEAR POWER PLANTS/SITE SELECTION 

Environmental aspects of nuclear power, 2:9630 

How nuclear reactor siting affects local communities, 2:10148 

Possibility of siting nuclear power plants close to towns, 2:9952 
(FRNC-R-39) 

NUCLEAR POWER PLANTS/SOCIO-ECONOMIC FACTORS 

How nuclear reactor siting affects local communities, 2:10148 

NUCLEAR POWER PLANTS/STANDARDIZATION 

Policy and procedures for the replication of custom plant 
designs, 2:9827 (WASH-1340) 

NUCLEAR POWER PLANTS/STEAM SEPARATORS 

Apparatus for the separation of water from water-steam mixtures 
(Patent), 2:9891 

NUCLEAR POWER PLANTS/TECHNOLOGY ASSESSMENT 

Nuclear power station technology: crucial strand in U.S. energy 

lifeline, 2:10149 
NUCLEAR POWER PLANTS/THERMAL EFFLUENTS 

Energy need, energy production, waste heat quantities - the 
present state and a look into the future, 2:9956 

Environmental aspects of nuclear power, 2:9630 

NUCLEAR POWER PLANTS/WASTE WATER 
Method for the rapid temperature lowering of power plant waste 
water (Patent), 2:9884 
NUCLEAR REACTIONS 
See also ALPHA REACTIONS 

BORON 11 REACTIONS 
CARBON 12 REACTIONS 
CHARGED-PARTICLE REACTIONS 
ELECTRON REACTIONS 
FISSION 
HEAVY ION REACTIONS 
HELIUM 3 REACTIONS 
KAON REACTIONS 
NEON 20 REACTIONS 
NEUTRON REACTIONS 
NUCLEON REACTIONS 
ONE-NUCLEON TRANSFER REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
PHOTONUCLEAR REACTIONS 
PION REACTIONS 
PROTON REACTIONS 
TRITON REACTIONS 
TWO-NUCLEON TRANSFER REACTIONS 

NUCLEAR REACTIONS/RESEARCH PROGRAMS 

High energy nuclear interactions with matter and nuclear 
processes in nature. Final report, 2:11546 (COO-3080-10) 

Nuclear structure theory. Annual technical progress report, July 
1, 1975-September 30, 1976 (Summaries of research activities 
at Rochester University), 2:11765 (COO-2171-68) 

NUCLEAR REACTORS 
See REACTORS 
NUCLEAR SHIP MUTSU REACTOR 
See MUTSU REACTOR 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE/ANGULAR MOMENTUM 

Fast rotating nuclei: yrast-line and selfconsistent phase 

transitions, 2:11758 (CONF-7509135-P1) 
NUCLEAR STRUCTURE/EXCITED STATES 

Field theoretical treatment of elementary excitations in nuclei, 
2:11757 (CONF-7509135-P1) 

NUCLEAR STRUCTURE/GIANT RESONANCE 

Coherence and microscopical description of the nuclear 
breathing, 2:11764 (CONF-7509135-P2) 

NUCLEAR STRUCTURE/HIGH SPIN STATES 

Backbending: Coriolis antipairing or rotational alignment. Very 

high spin (up to 80h) states, 2:11734 (CONF-7509135-P1) 
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NUCLEAR STRUCTURE/MEETINGS 

Proceedings of international symposium on nuclear structure, 
Balatonfured, Hungary, 1-6 September 1975. Coexistence of 
single Pope and collective type excitation. Volume I, 
2:11587 (CONF-7509135-P1) 

Proceedings of international symposium on nuclear structure, 
Balatonfured, Hungary, 1-6 September 1975. Coexistence of 
single particle and collective type excitation. Volume II, 
2:11588 (CONF-7509135-P2) 

NUCLEAR STRUCTURE/RESEARCH PROGRAMS 

Nuclear structure theory. Annual technical progress report, July 
1, 1975-September 30, 1976 (Summaries of research activities 
at Rochester University), 2:11765 (COO-2171-68) 

NUCLEAR STRUCTURE/YRAST STATES 

Fast rotating nuclei: yrast-line and selfconsistent phase 

transitions, 2:11758 (CONF-7509135-P1) 
NUCLEAR WEAPON TESTS 

See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 

Reaction rate data. Number 54. Annual summary report for FY 
1975 (Weapons phenomenology in containment zone), 
2:11482 (AD-A-022067) 

NUCLEAR WEAPONS/BLAST EFFECTS 
An experimental assessment of nuclear weapons effects on 
structures. Technical report, 2:11022 (AD-A-022635) 
NUCLEAR WEAPONS/ELECTROMAGNETIC PULSES 
The electromagnetic pulse (EMP), 2:11023 (AD-A-023775) 
NUCLEAR WEAPONS/MATERIALS TESTING 

Preliminary development of ultrasonic C-scan test methods and 
standards to determine projectile-rotating band integrity. Final 
report, 2:11021 (AD-A-20970) 

NUCLEAR WEAPONS/THEFT 
Psychological deterrents to nuclear theft: a preliminary literature 
review and bibliography. Final report, 2:9322 (PB-252021) 
NUCLEASE (RIBONUCLEASE) 
See RNA-ASE 
NUCLEI 
See also DEFORMED NUCLEI 
EVEN-EVEN NUCLEI 
HEAVY NUCLEI 
HYPERNUCLEI 
INTERMEDIATE MASS NUCLEI 
LIGHT NUCLEI 
ODD-ODD NUCLEI 
NUCLEI/ENERGY LEVELS 

Magnetic moments of short-lived (tau/sub m/ = 0.3 to 100 ps) 

nuclear states, 2:11589 (CONF-7509135-P2) 
NUCLEON ISOBARS 

See NJRESONANCES 
NUCLEON REACTIONS/ELASTIC SCATTERING 

An energy-dependent, Lane-model, nucleon-nucleus optical 

potential, 2:11795 (AD-A-024089) 
NUCLEON-NUCLEON INTERACTIONS 
See also NEUTRON-NEUTRON INTERACTIONS 
PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/RESEARCH 

PROGRAMS 

Experimental investigation of pion decays at the Clinton P. 
Anderson Meson Physics Facility. Progress report, September 
1, 1975-November 30, 1976 (Summaries of research 
activities), 2:11551 (COO-3539-7) 

NUCLEON-NUCLEON INTERACTIONS/SCATTERING 

AMPLITUDES 

Some mesonic aspects of the nucleon-nucleon interaction, 
2:11573 

NUCLEON-NUCLEON POTENTIAL/EXCHANGE 

INTERACTIONS 

Overview of the N-N system, 2:11756 

NUCLEOTIDES 
See also AMP 
ATP 
NUCLEOTIDES/BIOCHEMICAL REACTION KINETICS 

Cyclic nucleotides, protein phosphorylation and synaptic 

function, 2:11222 
NUCLEOTIDES/METABOLISM 

Nucleotide metabolism in physarum polycephalum (Effect of 

irradiation in slime molds), 2:11331 (COO-2486-365) 





Oo 


OCCIDENTAL FLASH PYROLYSIS PROCESS 
— of municipal solid waste to a liquid fuel by pyrolysis, 


— ———— process and resource recovery system, 


Pyrolysis of domestic refuse with mineral recovery, 2:9353 
OCCUPATIONS 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume I, 2:10114 (PB-243474) 

Study of manpower requirements by occupation for alternative 
technologies in the mong -related industries, United States, 
1970 to 1990. Volume II. Part A, 2:10115 (PB-243475) 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume Il. Part B, 2:10116 (PB-243476) 

Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume ii, 2:10117 (PB-243477) 

OCEAN THERMAL GRADIENT POWER PLANTS 
See SOLAR SEA POWER PLANTS 


OCONEE-1 REACTOR/STEAM GENERATORS 

Operating experience with the Oconee-1 nuclear power station 
equipped with a B and W once-through steam generator of the 
straight pipe type, 2:9732 

ODD-ODD NUCLEI/COLLECTIVE EXCITATIONS 

Collective and single-particle states in 1f/sub 7/2/ nuclei, 
2:11710 (CONF-7509135-P2) 

ODD-ODD NUCLEI/SINGLE-PARTICLE MODES 

Collective and single-particle states in 1f/sub 7/2/ nuclei, 
2:11710 (CONF-7509135-P2) 

ODOR/AIR POLLUTION ABATEMENT 
Evaluation of landfill off-gases as a community odor problem, 
2:11080 (CONF-741187-) 
ODOR/CONTROL 
Assessment and control of industrial odor problems, 2:11135 
Odor measurement and control, 2:11079 (CONF-741187-) 
ODOR/MEASURING METHODS 
Odor measurement and control, 2:11079 (CONF-741187-) 
ODOR/POLLUTION CONTROL EQUIPMENT 

Odor control hardware, state-of-the-art, 2:11081 (CONF- 
741187-) 

OFF-GAS SYSTEMS/ADSORBENTS 

Device for taking test-samples from a gas adsorbing cell (Patent; 
treatment of gases from nuclear power plants), 2:9280 

OFF-GAS SYSTEMS/FILTERS 

Development and use of sintered metal filters with fluidized bed 
and spray calcination of simulated high-level waste, 2:9263 
(BNWL-2074) 

OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 

BATTERIES 

High-performance batteries for off-peak energy storage and 
electric-vehicle een Progress report, April-June 1976, 
2:10092 (ANL-76- 

Method of preparing a negative electrode including lithium alloy 
for use within a secondary electrochemical cell (Patent), 
2:10102 

Method of preparing an electrode material of lithium-aluminum 
alloy (Patent), 2:10103 

OFF-PEAK ENERGY STORAGE/METAL-NONMETAL 

BATTERIES 

Sodium chloride battery development program for load leveling. 
Interim re i 1 Apr-31 Dec 1974, 2:10093 (PB- 

243872/9: 
OFFSHORE NUCLEAR POWER PLANTS 
See also ATLANTIC-1 REACTOR 
ATLANTIC-2 REACTOR 
OFFSHORE NUCLEAR POWER PLANTS/PLANNING 
Present situation of floating nuclear power plants, 2:9703 
OHIO/LITHOLOGY 
ithologic description of core material from Glen Gery No. 5- 
745 well, Rose Township, Carroll County, Ohio, 2:9109 
(MERC/TPR-76/6) 
OHIO/POLLUTION REGULATIONS 
Ohio regulations: another look, 2:10135 
OHIO/PUBLIC UTILITIES 
Ohio's new utility rate-making law, 2:10175 
HEATING 


MA 
See JOULE HEATING 


OIL SHALES/FRACTURING 


OIL FIELDS/DATA COMPILATION 
Depth and producing rate classification of petroleum reservoirs 
in the United States, 1971, 2:9071 (BM-IC-8675A) 
OIL FIELDS/PRODUCTIVITY 
Initial report on oil and emereee. reserves, and productive 
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ties, 2:9047 (PB-243581) 
om SANDS 


Advances in fuel chemistry 1961-1974, 2:8944 
OIL SANDS/CHEMICAL ANALYSIS 

Sulfur compounds in oils from the western Canada tar belt (Gas 

oil fractions from tar sand bitumens and heavy oils from the 
L inster field), 2:9150 
OIL SANDS/CHEMICAL COMPOSITION 

Characterization of Utah tar sand bitumen (Physical properties 

and chemical composition), 2:9151 
OIL SANDS/IN-SITU LIQUEFACTION 

First Rocky Mountain fuel symposium. Proceedings of a 
conference held Jan 30, 1976, in Provo, Utah (27 
abstracts only), 2: 10177 (CONF-760138- (Absts. )) 

OIL SANDS/IN-SITU PROCESSING 

Development of i ianeeinatian paths within tar sand bed (Use 

of ozone with water and/or dilute basic solutions to ex 
fracture path into hot communications path), 2:9135 

Oxidation of a bitumen in relation to its recovery from tar sand 
formations (Treatment with oxygen, air, or ozone, then 
aqueous solutions of Na hydroxide or sulfite for application to 
in-situ processing), 2:9149 

OIL SANDS/MEETINGS 

167th national meeting of the American Chemical Society, 
Division of Fuel Chemistry, Los Angeles, California, 31 March 
1974-5 April 1974. Volume 19, No. 2, 2:9132 

First Rocky Mountain fuel symposium. Proceedings of a 
conference held a 30, 1976, in Provo, Utah (27 
abstracts only), 2:1017 (CONF-760138-( Absts. )) 

OIL SANDS/OXIDATION 

Oxidation of a bitumen in relation to its recovery from tar sand 
formations (Treatment with oxygen, air, or ozone, then 
aqueous solutions of Na hydroxide or sulfite for application to 
in-situ processing), 2:9149 

OIL SANDS/PHYSICAL PROPERTIES 

Characterization of Utah tar sand bitumen (Physical properties 

and chemical composition), 2:9151 
OIL SANDS/RETORTING 

Hydrocarbon recovery system (Vaporizable constituents of oil 
shale, tar sand, and coal recovered more completely by 
comingling icles with heat transfer material), 2:9138 

OIL SHALE D) SITS 
See also ROCK SPRINGS SITES 
OIL SHALE DEPOSITS/MINERALOGY 

Mineralogy of oil shale in the upper part of the Parachute Creek 
member of the Green River formation in the eastern Uinta 
Basin, Utah (X-ray diffraction studies), 2:9127 (USGS-OFR- 
76-381) 

OIL SHALE INDUSTRY/ENVIRONMENTAL EFFECTS 

A western regional energy development study: primary 
environmental impacts. Volume I. Final report, 2:11097 (PB- 
246264) 

A western regional energy development study: primary 
environmental impacts. Volume II. Final report, 2:11098 (PB- 
246265) 

A western regional energy development study: primary 
environmental im; aier) executive summary. Final report, 
2:11186 (PB-24626 

Technical and economic study of candidate underground mining 

ms for deep, thick oil shale deposits. Phase | report 
(Pi Creek Basin), 2:9129 Fs. 249884) 
OIL SHALE INDUSTRY/MANPO 

Study of manpower requirements by (+ for alternative 
tech in the energy-related industries, United States, 
1970 to 1990. Volume i Part B, 2:10116 (PB-243476) 

OIL SHALES 
Advances in fuel chemistry 1961-1974, 2:8944 
OIL SHALES/CHEMICAL COMPOSITION 

Mineralogy of oil shale in the upper part of the Parachute Creek 
member of the Green River formation in the eastern Uinta 
Basin, Utah (X-ray diffraction studies), 2:9127 (USGS-OFR- 
76-381) 

OIL SHALES/DESULFURIZATION 

Development of a biochemical desulfurization procedure for 

fuels (Preliminary studies on use of bacteria as desulfurizing 
it), 2:9139 
OIL SHALES/DISSOLUTION 

Correlation of oil shale particle size to rate of dissolution of 

mineral matrix, 2:9154 
OIL SHALES/FLUIDIZED BED REFUSE GASIFICATION 
Solid waste gasification, 2:9359 
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OIL SHALES/FRACTURING 

Fracturing oil shale with explosives for in situ recovery (Use of 3 
methods with TNT and nitroglycerin), 2:9130 

Oil Shale Programs second quarterly report, April 1976-June 
1976 (Diagnostic and rock mechanics support, advanced 
instrumentation, and bed preparation for in-situ oil shale 
research), 2:9140 (SAND-76-0541 ) 

OIL SHALES/GASIFICATION 

Hydrogasification of oil shale (Use of countercurrent heating 

and prehydrogenation at 700 to 1000°F), 2:9136 
OIL SHALES/GEOLOGY 

Technical and economic study of an underground minin 
rubblization, and in situ retorting system for deep oil shale 
deposits. Phase I report, 2:9128 (PB-249344) 

Technical and economic study of candidate underground mining 
systems for deep, thick oil shale deposits. Phase 1 report 
(Piceance Creek Basin), 2:9129 (PB-249884) 

OIL SHALES/HYDROGENATION 

Hydrogasification of oil shale (Use of countercurrent heating 

and prehydrogenation at 700 to 1000°F), 2:9136 
OIL SHALES/HYDROLOGY 

Technical and economic study of candidate underground mining 
systems for deep, thick oil shale deposits. Phase 1 report 
(Piceance Creek Basin), 2:9129 (PB-249884) 

OIL SHALES/IN-SITU LIQUEFACTION 

First Rocky Mountain fuel symposium. Proceedings of a 
conference held January 30, 1976, in Provo, Utah (27 
abstracts only), 2:10177 (CONF-760138-( Absts. )) 

OIL SHALES/IN-SITU PROCESSING 

Oil Shale Programs second quarterly report, April 1976-June 
1976 (Diagnostic and rock mechanics support, advanced 
instrumentation, and bed preparation for in-situ oil shale 
research), 2: 9140 (SAND-76-0541 ) 

OIL SHALES/IN-SITU RETORTING 

Technical and economic study of an underground mining, 
rubblization, and in situ retorting system for deep oil shale 
deposits. Phase I report, 2:9128 (PB-249344) 

OIL SHALES/LEACHING 

Effects of bioleaching on Green River oil shale, 2:9144 

Solubility of silica in basic organic solvent system (Kerogen- and 
y > Agama residue from bioleaching of oil shale), 

9133 
Stepwise oxidation of bioleached oil shale, 2:9148 
OIL SHALES/MECHANICAL PROPERTIES 

Analysis of high pressure oil shale Hugoniots, 2:9143 (SAND- 
76-0541) 

Dynamic modeling of Rock Springs oil shale using a 
—e equivalent Maxwell model, 2:9142 (SAND-76- 

) 

Preliminary analysis of stress nonuniformities in triaxial tests of 

bedded rocks, 2:9141 (SAND-76-0541 ) 
OIL SHALES/MEETINGS 

167th national meeting of the American Chemical Society, 
Division of Fuel Chemistry, Los Angeles, California, 31 March 
1974-5 April 1974. Volume 19, No. 2, 2:9132 

First Rocky Mountain fuel symposium. Proceedings of a 
conference held January 30, 1976, in Provo, Utah (27 
abstracts only), 2:10177 (CONF-760138-( Absts. )) 

OIL SHALES/MINERALOGY 
Technical and economic study of an underground mining, 
rubblization, and in situ retorting system for deep oil shale 
posits. Phase I report, 2:9128 (PB-249344) 
OIL SHALES/OXIDATION 
Stepwise oxidation of bioleached oil shale, 2:9148 
OIL SHALES/PROCESSING 

Aviation turbine fuels from shale and coal oils (Evaluation of 
processes for production of refinery feedstocks), 2:9134 

Production of shale oil crude and its refining into military 
= fuels (Use of Paraho Process; storage of product), 


OIL SHALES/RETORTING 
Hydrocarbon recovery system (Vaporizable constituents of oil 
shale, tar sand, and coal recovered more completely 
comingling particles with heat transfer material), 2:9138 
OIL SHALES/REVIEWS 
Oil shale: its role in solving the energy problem (Discussion of 
—* properties, and retorting methods), 2:9131 (CONF- 
1-1) 
OIL SHALES/ROCK MECHANICS 
Oil Shale Programs second quarterly report, April 1976-June 
1976 (Diagnostic and rock mechanics support, advanced 
instrumentation, and bed preparation for in-situ oil shale 
research), 2:9140 (SAND-76-0541) 
Technical and economic study of an underground mining, 
rubblization, and in situ retorting system for deep oil shale 
deposits. Phase I report, 2:9128 (PB-249344) 
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Technical and economic study of candidate underground mining 
systems for deep, thick oil shale deposits. Phase | report 
(Piceance Creek Basin), 2:9129 (PB-249884) 

OIL SHALES/TRANSPORT 

Process and apparatus for conveying large particle mined coal, 
oil shale, ore, etc. from underground mines or from a 
mines via a jipeline (Patent; 4 claims; 6 drawings), 2: 

OIL SHALES EERGROUND MINING 

Technical and economic study of an underground mining, 
rubblization, and in situ retorting — for deep oil shale 
deposits. Phase I report, 2:9128 (PB-249344) 

Technical and economic study of candidate underground mining 
systems for deep, thick oil shale deposits. Phase 1 report 
(Piceance Creek Basin), 2:9129 (PB-249884) 

OIL SPILLS/CONTROL 

Development of a streaming fiber oil spill control concept. Final 

report, 2:9096 (AD-A-014494) 
OIL SPILLS/DATA COMPILATION 

Oil and Hazardous Materials Spill Information Retrieval System 
(OHM-GSIRS), 1 Jul 1972-31 Dec 1974. Data file, 2:9098 (PB- 
243661/6ST) 

Oil spill and oil pollution reports, February 1975-April 1975. 
Quarterly report, Feb-Apr 1975, 2:9100 (PB-243724/2ST) 

OIL SPILLS/DATA PROCESSING 

Oil and Hazardous Materials Spill Information Retrieval System. 

User’s manual. (OHM-SIRS), 2:9099 (PB-243662/4ST) 
OIL WELLS/ENHANCED RECOVERY 

Petroleum oo ogame gen production, and recovery methods (a 

ro raphy with abstracts). Report for 1964-Mar 1976, 
(NTIS/PS-76/0210) 
OIL ‘WELLS/FRACTURING 

Apparatus for cryothermal fracturing of rock formations 

(Patent), 2:9075 
OIL WELLS/HYDRAULIC FRACTURING 

Hydraulic fracturing method for creating horizontal fractures 
(Patent; combined application of hydraulic pressure and 
acoustic energy), 2:9073 

OIL WELLS/IN-SITU COMBUSTION 

In situ combustion process for multi-stratum reservoirs (Patent), 
2:9076 

Numerical simulation of temperature profiles and oil production 
during dry or wet in situ combustion for an inverted 5-spot 
pattern, 2:9072 

OIL WELLS/MICROEMULSION FLOODING 
Alkoxylated asphalts as sacrificial agents in oil recovery 
processes (Patent), 2:9077 
OIL WELLS/SIMULATION 
New approach to ter estimation in well testing, 2:9054 
OIL WELLS/STEAM SOAK PROCESSES 

Steam-soak well model for an isothermal reservoir simulator, 

2:9069 
OIL WELLS/WATERFLOODING 

Alkoxylated asphalts as sacrificial agents in oil recovery 
processes (Patent), 2:9077 

OLEFINS 

See ALKENES 
OLIGONUCLEOTIDES 

See NUCLEOTIDES 
ONE-NUCLEON TRANSFER REACTIONS/NUCLEAR 

REACTION KINETICS 

Multistep inelastic processes in particle transfer reactions, 
2:11590 (CONF-7509135-P2) 

ON-LINE CONTROL SYSTEMS 

Computation of nuclear reactor parameters using a stretch 
Kalman filtering, 2:9941 

Ultrasonic monitoring system (Patent), 2:9937 

ON-LINE CONTROL SYSTEMS/PROGRAMMING 

File management for experiment control ters within a 

distributed function computer network, 2:12127 (BNL-21885) 
ON-LINE MEASUREMENT ee 
File management for experiment control parameters within a 
distributed function computer . 2:12127 (BNL-21885) 

ONTARIO/WASTE MANAG 

Ontario resource recovery p' 
OOCYTES/BIOLOGICAL 

X-ray induced chromosome Tce manae in mouse dictyate 

. Time and dose relationships, pt. 1, 2:1134 

OPACITY/STANDARDS 

New directions in opacity measurements, 2:11155 

MODEL 


“4 s » ta 


Pion exchange currents and nuclear charge form factors (Simple 
harmonic oscillator model), 2:1 1599 
OPERATIONAL AMPLIFIERS/RADIATION HARDENING 
Application of MOS hardening techniques to bipolar device 
processing. Final report 15 May 1974-15 May 1975, 2:10953 
fAD-A-O 8363) 
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OPTICAL MODELS/NUCLEAR POTENTIAL 
An energy-de ndent, Lane-model, nucleon-nucleus optical 
potential, 2:11795 (AD-A-024089) 
Higher order pion-nucleus optical potential and the effective A- 
nucleus potential in the (3,3) resonance region, 2:11625 
Improved wot potential for low and intermediate energy 


2:11782 
OPTICAL SYSTEMS/FABRICATION 
Fabrication tec laaea - r laser optics, 2:10806 
OPTICAL SYSTEM EFFECTS 
Laser induced Fe pe in canal materials: 1975. Proceedings of 
a symposium (7th) sponsored by National Bureau of 
Standards, American Society for Testing and Materials, Office 
of Naval Research and Energy Research and Development 
Administration, held at National Bureau of Standards, 
Boulder, Colo. on July 29-31, 1975. Annual report (final), 
2:10792 (PB-252186) 
OPTIMIZATION/ALGORITHMS 
Numerical methods for nonlinearly constrained optimization, 
2:12137 (SLAC-193) 
ORDNANCE/DESIGN 
Fuel-air munition and t= (Patent), 2:10977 
ORDNANCE/RADIATION HARDENING 
The nate “gg of military equipments: reliability and nuclear 
35084) ity considerations. Technical memo, 2:10981 (AD-A- 


See also THORIUM ORES 
URANIUM ORES 
ORES/TRANSPORT 
Process and apparatus for conveying large particle mined coal, 
oil shale, ore, “7 from underground mines or from stri 
mines via a pipeline (Patent; 4 claims; 6 drawings), 2: ~ a 
ORGANIC FLU COMPOUNDS/CHEMICAL 
PROPERTIES 





Positive ion chemistry of fluoromethylsilanes, (CH;)/sub 


n/SiF/sub 4-n/(n = 1-3), by ion cyclotron resonance 
spectroscopy. Fluorine and methyl substituent effects on the 
relative stabilities of siliconium ions, R*, and disilylfluoronium 


ions, RR’F*, in the gas phase, 2:10619 
ORGANIC FLUORINE COMPOUNDS/INHALATION 
Halohydrocarbon toxicity and sudden sniffing deaths in relation 
to the bill H.R. 17557 of December, 1974 to amend the Clean 
Air Act and the Federal Task Force report of June, 1975 on 
IMOS (Inadvertent Modification of the Stratosphere), 2:11375 
ORGANIC HALOGEN COMPOUNDS 
See also HALOGENATED ALIPHATIC HYDRO€ARBONS 
ORGANIC FLUORINE COMPOUNDS 
ORGANIC HALOGEN COMPOUNDS/INHALATION 
Halohydrocarbon toxicity and sudden sniffing deaths in relation 
to the bill H.R. 17557 of December, 1974 to amend the Clean 
Air Act and the Federal Task Force report of June, 1975 on 
IMOS (Inadvertent Modification of the Stratosphere), 2:11375 
ORGANIC NITROGEN COMPOUNDS 
See also AMIDES 
AMINES 
AMINO ACIDS 
CARBAMATES 
CARBAZOLES 
NICOTINE 
NITRILES 
NUCLEOTIDES 
PORPHYRINS 
PROTEINS 
PYRIDINES 
SEROTONIN 
SULFONAMIDES 
TETRAZOLES 
ORGANIC NITROGEN COMPOUNDS/CHEMICAL ANALYSIS 
Characterization of Utah tar sand bitumen (Physical properties 
and chemical composition), 2:9151 
ORGANIC NITROGEN COMPOUNDS/CHEMICAL 
REACTIONS 
Thermodynamic equilibria of selected heterocyclic nitrogen 


—- nds Jueanolantaeees derivatives, 2:9079 
ORGANIC SOL ATION 


Method for increasing the lifetime of organic extractants 
oa patent; for high-burnup fuel), 2:9212 (ORNL-tr- 
4275) 

ORGANIC SULFUR C 
See also SULFONAMIDES 
THIOLS 
ORGANIC SULFUR COMPOUNDS/CHEMICAL ANALYSIS 

Sulfur com in oils from the western Canada tar belt (Gas 
oil fractions from tar sand bitumens and heavy oils from the 
Lloydminster field), 2:9150 


OXYGEN/LEVELS 


ORGANIC SULFUR COMPOUNDS/REMOVAL 
Development of a biochemical desulfurization procedure for 
fuels : Benny = ry studies on use of bacteria as desulfurizing 
nt), 
ORG. WASTES/ANAEROBIC DIGESTION 
Methane-carbon dioxide mixtures in an internal combustion 
engine, 2:10209 
ORGANIC WASTES/PYROLYSIS 
lysis of domestic refuse with mineral recovery, 2:9353 
ORGANIC WASTES/WASTE PROCESSING 
Thermal and physical properties of compost (Windrow 
ae 3 to 4 months), 2:10215 
ORG ALLIC COMPOUNDS/PHOTOCHEMISTRY 
Chemical reactions induced by ultraviolet and ionizing radiation. 
aoe report | Mar 1973-30 Nov 1974, 2:10643 (A 
17616) 
ORGANOMETALLIC COMPOUNDS/PHYSICAL PROPERTIES 
Unique metal-aromatic polymers (In energy-related devices), 


2:10541 
ORGANOMETALLIC COMPOUNDS/USES 
Unique metal-aromatic polymers (In energy-related devices), 
2:10541 
ORMAK DEVICES/NEUTRON TRANSPORT THEORY 
Application of neutron transport codes to the transport of 
neutrals in plasmas, 2:11944 
ORMAK DEVICES/TRANSPORT THEORY 
Application of neutron transport codes to the transport of 
neutrals in plasmas, 2:11944 
ORNL ISOCHRONOUS CYCLOTRON/BEAM DYNAMICS 
Isochronous cyclotron harmonic beam space charge effect, 
2:10885 
OSIRIS REACTOR/GAMMA FUEL SCANNING 
eo op op tomma in the Osiris reactor. Determination of the 
and burn-up rate of irradiated fuel element, 2:9982 
OSMIUM/CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts ), 2:9347 
OXIDES/MEASURING INSTRUMENTS 
Assessment of the progress of steel oxidation in gas cooled 
nuclear reactors by a remote measurement technique, 2:10475 
OXIDES/THICKNESS 
Assessment of the progress of steel oxidation in gas cooled 
nuclear reactors by a remote measurement technique, 2:10475 
OXIRANS 
See EPOXIDES 
OXYCHLORIDES/CHEMICAL REACTIONS 
Experimental investigation of the chemistry of excited states of 
rare gases. Technical progress report, October 15, 1975-July 
15, 1976 (Quenching rate constants and branching ratios for 
rare gas halide excimer formation), 2:10604 (COO-2807-3) 
OXYGEN/ADSORPTION 
Ion angular distributions in electron stimulated desorption 
oxygen and CO on W(111). Technical report, 2:10424 (AD- 
A-020524) 
OXYGEN/CHEMICAL ANALYSIS 
Characterization of synthetic liquid fuels (Chemical analysis and 
molecular weights of shale oil, tar sand bitumen, coal liquids, 
and their fractions), 2:9152 
OXYGEN/CHEMICAL RADIATION EFFECTS 
Effects of gamma ray irradiation on HCL oxides, 2:10644 (AD- 
A-021779) 
OXYGEN/CHEMICAL REACTIONS 
Application of thermal analytical methods in the 
characterization of carbonaceous materials (Reactivity toward 
O, and CO,), 2:8971 
Oxygen reduction on several gold alloys in 1-molar potassium 
hydroxider, 2:10639 (NASA-TM-X-3220) 
/CHEMISORPTION 


OXYGEN 
Photodesorption: a critical review, 2:10557 (COO-2425-4) 
OXYGEN/DIFFUSION 
Deformation processes in refractory metals. Progress report, 
December 1, 1975-November 30, 1976, 2:10411 (ORO-3262- 


46) 
OXYGEN/ELECTRONIC STRUCTURE 
Study of bridging and terminal carbonyl groups in transition 
metal complexes by x-ray photoelectron spectroscopy, 
2:10621 
OXYGEN/ENERGY-LEVEL TRANSITIONS 
Quantum yields for the production of O('S), N(?D) and N*(A*= 
/sub u/*) from the vacuum uv photolysis of N,O, 2:11532 
(UCRL-13628) 
OX YGEN/GETTERING 
Studies of yttrium gettering efficiency in radioisotopic heat 
sources, 2:9342 (MLM-2370(OP)) 





OXYGEN/LEVELS 186S 


OXYGEN/LEVELS 
Boiling liquid level sensor (Differential cooling of bridge current 
heated wire), 2:10967 (LA-6463-MS) 
OXYGEN/METASTABLE STATES 
Research on high-energy storage for laser amplifiers. Final 
Tes) 16 January 1974-15 January 1975, 2:11516 (UCRL- 


OXYGEN/NEUTRON REACTIONS 

Low energy time-of-flight spectra from spheres pulsed by 14- 

MeV neutrons, 2:12113 (UCID-17223) 
OXYGEN/PHOTOCHEMISTRY 

Experimental photodissociation and/or photodetachment of 
atmospheric ——— ions: initial results on Co,(-) and Co,(-). 
Final memorandum report, 2:10640 (AD-A-021935) 

OXYGEN/PRODUCTION 

Efficient chemical production of singlet delta oxygen. Interim 

report, 30 Jun 74-30 Sep 1975, 2:10768 (AD-A-024107) 
OXYGEN/S STATES 

Quantum yields for the production of O('S), N(?D) and N?(A*= 
/sub u/*) from the vacuum uv photolysis of N,O, 2:11532 
(UCRL-13628) 

Research on high-ener; —- e for laser amplifiers. Final 
——. 16 January 1974-15 January 1975, 2:11516 (UCRL- 
13628) 

OXYGEN/STIMULATED EMISSION 

Research on high-ener; —~ for laser amplifiers. Final 
—_. 16 January 1974-15 January 1975, 2:11516 (UCRL- 
13628) 

OXYGEN 16/ALPHA DECAY 

Regular and irregular alpha-decay of '*O, 2:11641 (CONF- 
7509135-P1) 

OXYGEN 16/ENERGY LEVELS 

Application of the generator coordinate method to light nuclei 
in the model space of the 1d-2s shell, 2:11643 (CONF- 
7509135-P2) 

Mean lives of some astrophysically important excited levels in 
carbon, nitrogen, and oxygen, 2:11671 (AD-A-023826) 

OXYGEN 16/FORM FACTORS 

Pion exchange currents and nuclear charge form factors (Simple 

harmonic oscillator model), 2:11599 
OXYGEN 16/GIANT RESONANCE 
Giant multipole resonances studied with the (p,y) reaction, 
2:11675 (CONF-7509135-P2) 
OXYGEN 16/HYPERNUCLEI 
—— spectroscopy and strangeness analog states, 
2:11644 
New data on the (K~,7~) reaction, 2:11682 
ae formation of and supersymmetry in light hypernuclei, 
711692 
OXYGEN 16/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: January-June 1976, 2:10623 (MLM-2354) 
OXYGEN 16/KAON MINUS REACTIONS 
New data on the (K~,a~) reaction, 2:11682 
OXYGEN 16/OPE POTENTIAL 
Pion-condensation and short-range correlation in nuclei, 2:11640 
OXYGEN 16/ROTATIONAL STATES 

How rotational are the ‘’rotational bands’’ in light nuclei, 

2:11642 (CONF-7509135-P1) 
OXYGEN 16 REACTIONS/STRIPPING 

Evidence for tw esses induced by 56 MeV "*O beam 

on ™ % %Ga-targets, 2:11716 (CONF-7509135-P2) 
OXYGEN 16 TARGET/KAON MINUS REACTIONS 

New data on the (K~,7~) reaction, 2:11682 

Quasi-free formation of and supersymmetry in light hypernuclei, 
2:11692 

Strangeness exchange reaction on nuclei (DWIA), 2:11659 

OXYGEN 16 TARGET/PION MINUS REACTIONS 

(m~,2n)-reaction on light nuclei, 2:11679 

— distribution of the reaction '*O(7*,p)"*O at 66 MeV, 

11677 
Improved analysis of Coulomb-nuclear interference experiment 
or pions on '*O, 2:11650 
oe pion capture in nuclei, 2:11684 
Radiative pion capture in oy , 2:11689 
OXYGEN “8 5 TARGET/PION CTIONS 
cages —— of the reaction "*O(2*,p)"O at 66 MeV, 


m. proved analysis of Coulomb-nuclear interference experiment 
ns on "*O, 2:11650 
OXYGI 16 TARGET/PION REACTIONS 
Isobar propagation in the nuclear medium, 2:1 1667 
Pion excitation of nuclear collective modes and high spin states, 
2:11670 
OXYGEN 17/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Ph 
Research: January-June 1976, 2:10623 (MLM-2 34) 
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OXYGEN 17/NUCLEAR MAGNETIC RESONANCE 

O-17, B-10, and B-11 NMR of B,O, glass, 2:10509 

OXYGEN 18/ISOTOPE SEPARATI 

Mound Laboratory activities for the Division of Ph og 

Research: January-June 1976, 2:10623 (MLM-2354) 
OXYGEN 18/NUCL' RADII 
Pion-nucleus total cross-section data from LAMPF and BNL, 
2:11691 
OXYGEN 18 REACTIONS/FUSION REACTIONS 
Multiple band structure in ‘Er, 2:11729 
OXYGEN 18 TARGET/PION MINUS REACTIONS 
Radiative pion capture in nuclei, 2:11684 
Radiative pion capture in he a 2:11689 
OXYGEN COMPO 
Prediction of core electron binding energies Y with a four- 
parameter equation, 2:10620 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN FLUORIDES 
See FLUORINE OXIDES 
OXYGEN IONS/BIOLOGICAL RADIATION EFFECTS 

Retinal changes induced by heavy particles: a new therapy 
modality. Interim report Jan-Dec 1973, 2:11346 (AD-A- 
022449) 

OXYGEN IONS/ION-ATOM COLLISIONS 

Excitation of autoionization states in He by 30-MeV oxygen 

ions, 2:11531 (RLO-1388-302) 
OXYGEN IONS/ION-ION COLLISIONS 

Investigation of ion-ion recombination cross sections. Report for 

19 Oct 1974-18 Oct 1975, 2:11525 (AD-A-021286) 
OXYGEN METERS/PERFORMANCE TESTING 

Evaluation of several portable, direct-reading, electrochemical 

O, meters, 2:9008 (BERC/RI-76/7) 
OXYMETHYLENE 

See FORMALDEHYDE 
OYSTER CREEK-1 REACTOR/ECCS 

Exxon Nuclear Company WREM-based NJP-BWR ECCS 
evaluation model and application to the Oyster Creek Plant, 
2:10028 (XN-75-55(Rev.2)) 

Responses to NRC questions concerning NJP-BWR ECCS 
evaluation model and lication to Oyster Creek Plant, 
2:10063 (XN-75-55-(Rev.2)(Suppl. ‘» 

OYSTER CREEK-1 REACTOR/LOSS OF COOLANT 

Exxon Nuclear Company WREM-based NJP-BWR ECCS 
evaluation model and application to the Oyster Creek Plant, 
2:10028 (XN-75-55(Rev.2)) 

OYSTERS/CULTIVATION TECHNIQUES 

Marine pastures: a by-product of large (100 megawatt or larger) 
floating ocean thermal power plants. report, February 
1, 1976-April 30, 1976, 2:9513 (COO-2581-2) 

OYSTERS TURE EFFECTS 

Effects of thermal effluent on the American oyster ‘Crassostrea 
virginica’ gmelin in Indian River Bay, Delaware, 2:11365 (PB- 
246410) 

OZONE/BIOCHEMISTRY 
Pulmonary biochemical alterations resulting from ozone 
exposure, 2:11372 
OZONE/BIOLOGICAL EFFECTS 
Effects of ionizing radiation upon natural populations and 
. Final report (Ecological perspectives in land use 
planning), 2: 11175 (ORO-3299-140) 
Pulmonary biochemical alterations resulting from ozone 


re, 2:11372 
OZONE/CHEMICAL REACTION KINETICS 


Ozone and particulate formation i ee reactions. 
Final 2:11103 (PB-25158 
OZONE/DECOMPOSITION 
Im en ae biosphere. CIAP monograph 
. Part 1. Ultraviolet radiation effects (Chapters | through 3). 
Final of ln 2:11099 (PB-247724) 
— yore a on the weg CIAP monograph 
violet radiation effects (Chapters 4 through 
mo ) Final re ay 2:11100 (PB-247725) 
.@) 


N 
Model for fluid mechanical studies of air pollution, 2:11109 
OZONE/SAMPLING 
Indi jis 1974 summer ozone study, 2:11084 (CONF- 


P 


PACIFIC OCEAN 
See also GULF OF CALIFORNIA 
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PACIFIC OCEAN/RADIONUCLIDE MIGRATION 
Distribution of some chemical elements between dissolved and 
particulate phases in the ocean. Research period: August 1, 
enn ig 31, 1976 (Fallout ?Po and ?"°Pb diffusion in 
oceans), 2:11190 (COO-3566-17) 
PAKISTAN/NUCLEAR POWER PLANTS 
Generation and transmission highlighted in Pakistan, 2:9839 
PALLADIUM/CATALYTIC 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts), 2:9347 
PALLADIUM/E ON SPECTRA 
Widths of atomic 4s and 4p vacancy states, 46 less than or equal 
to z less than or equal to 50, 2:10435 (N-76-13932) 
PALLADIUM 101/HIGH SPIN STATES 
Investigation of high-spin states in transitional nuclei, 2:11722 
(CONF-7509135-P1) 
PALLADIUM 103/HIGH SPIN STATES 
Investigation of high-spin states in transitional nuclei, 2:11722 
(CONF-7509135-P1) 
PALLADIUM 104 TARGET/ALPHA REACTI 
High spin states in "*Cd, 2:11723 (CONF-7509135-P2) 
PALLADIUM 105/HIGH SPIN STATES 
Investigation of high-spin states in transitional nuclei, 2:11722 
(CONF-7509135-P1) 
PANCREAS/BIOCHEMISTRY 
Studies on LDH isoenzymes, RNase and RNase inhibitor 
activities in ing animals including parasites, and cancer 
tissues, 2:11215 (ORNL-tr-4164) 
PAPER CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARABOLIC REFLECTORS/ENERGY BALANCE 
Intermittent refrigeration system using truncated Winston's 
collector, 2:9525 (CONF-760423-) 
PARABOLIC REFLECTORS/RADIANT FLUX DENSITY 
Use of solar cells in a compound parabolic collector, 2:9487 
PARACHUTES 
MC-3125 ALSC cutting ability development. Period covered: 
April-June 1976 (Cutting 53.4 kN Kevlar shroud lines), 
2:10843 (MHSMP-76-28) 
PARAFFINS 
See ALKANES 
PARAHO PROCESS 
Aviation turbine fuels from shale and coal oils (Evaluation of 
processes for production of refinery feedstocks), 2:9134 
Production of shale oil crude and its refining into military 
= fuels (Use of Paraho Process; storage of product), 
PARAMETRIC INSTABILITIES 
Anomalous absorption and electron acceleration in parametric 
instabilities, 2:11495 
Relativistic instability driven at the subharmonic, 2:11981 
PARAMETRIC INSTABILITIES/INSTABILITY GROWTH 
RATES 
Parametric amplification in the interaction of stable and unstable 
waves in a plasma, 2:11979 
PARASYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
PARTICLE INTERACTIONS/TRANSVERSE MOMENTUM 
—_ p/sub T/ production in 10*-10’ GeV interactions (Parton 
ont eee models), 2:11543 (BNL-21650) 
PARTICLE PRODUCTION 
See also PHOTOPRODUCTION 
PARTICLE PRODUCTION/TRANSVERSE MOMENTUM 
se p/sub T/ production in 10*-10" GeV interactions (Parton 
and jet production models), 2:11543 (BNL-21650) 
PARTICLES/AGGLOMERATION 
Evaluation of thermal eration for fine particle control. 
Final report, 2:8984 (PB-251432) 
PARTICLES/HEALTH HAZARDS 
Evaluation of iculate characterization techniques (7 refs.), 
2:9046 (EPA-600/2-76-149) 
PARTICLES/REMOVAL 
Sulfur oxides removal by wet scrubbing application to utility 
boilers, 2:8987 
PARTICLES (FUEL) 
See FUEL PARTICLES 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PARTON S 
Quarks and partons, 2:11570 (BNL-21770) 
PARTON MODEL/TRANSVERSE 
Large p/sub T/ production in 10*-10’ GeV interactions (Parton 
and jet production models), 2:11543 (BNL-21650) 


PETROLEUM/CHEMICAL COMPOSITION 


PATHOLOGICAL CHANGES/DIAGNOSTIC TEC 
Detection of early changes in lung-cell cytology by flow-systems 
analysis techniques. report, January |-June 30, 1976, 
2:11236 (LA--6478-PR) 


P TION aang we 
eas as uality assurance in diagnostic aoe, nuclear 
icine, and radiation therapy. Volume I. The basic 
principles of daily photographic quality assurance, 2:11340 
(FDA-76-8043) 
PCA 
See POLAR-CAP ABSORPTION 
PCM ACC 
See POWER-COOLING-MISMATCH ACCIDENTS 
PEARL SPAR 
See DOLOMITE 
PEBBLE BED REACTORS 
See also AVR REACTOR 
PEBBLE BED REACTORS/CONTROL ELEMENTS 
Nuclear reactor (Patent; pebble-bed reactors), 2:9943 


PEBBLE BED REACTORS/FUEL MANAG 
a of the pebble flow in a pebble-bed reactor (Patent), 
9751 


PELLETS (FUEL) 
See FUEL PELLETS 
PENICILLAMINE/BIOLOGICAL EFFECTS 
Toxicology and metabolism of nickel com . Progress 
report, ember |, 1975-November 30, 1976 (Tests made 
with rats and hamsters), 2:11277 (COO-3140-35) 
IBRIUM 


Vapor liquid equilibrium of methane-n-pentane system at low 
temperatures and high pressures, 2:9121 (CONF-750380-) 
/BIOLOGICAL EFFECTS 
Substance P and excitatory transmitter of primary sensory 
neurons, 2:11220 
PERMANENT MAGNETS/BIBLIOGRAPHIES 
Cobalt-rare earth permanent magnets (a ery with 
abstracts). Report for 1964-Jan 1976, 2:10350 (NTIS/PS- 
76/0281) 
ILITY/EVALUATION 
Reservoir history matching by Bayesian estimation, 2:9070 


See also MILITARY PERSONNEL 


MINERS 
PERSONNEL/BIOLOGICAL RADIATION EFFECTS 

On the stringency of dosage criteria for battlefield nuclear 
operations, 2:11335 (AD-A-022183) 

The continuing medical surveillance of personnel exposed to 
extremely low frequency (elf) electromagnetic fields. Report 
for 1971-1975, 2:11337 (AD-A-024668) 

PERSONNEL/CONTROL 
Cain increases security, lowers manpower costs (Controlled 
access by individual number), 2:9325 (UCRL-50025-76-2) 
PERSONNEL/DOSE COMMITMENTS 
—_ efficiency mixed species radioiodine air sampling, readout, 
and dose assessment system, 2:11139 (BNL-21541) 
PERSONNEL/INTERNAL IRRADIATION 
— efficiency mixed species radioiodine air sampling, readout, 
and dose assessment system, 2:11139 (BNL-21541) 
PERSONNEL/RADIATION DOSES 
Seventh annual report of radiation ex res for AEC and AEC 
contractor employees, 2:11339 (ERDA-76/119) 
PERSONNE IATION PROTECTION 
ae rograms for respiratory protection, 2:11352 
e151 15(10.76)) 
PERSONNEL/SAFETY 
Nuclear r comes of age, 2:9319 
DOSIMETRY 
See also GAMMA DOSIMETRY 
NEUTRON DOSIMETRY 

Integral methods of personal dosimetry of fast neutrons. I. 

Survey of existin theta, 2:11342 (UCRL-Trans-1 1093) 
PERSULFATES/CH AL RADIATION EFFECTS 

Pulse radiolysis of concentrated aqueous solutions of chloride, 

iodide, and persulfate ions, 2:10651 
PERSULFATES/CHEMICAL REACTION YIELD 

Pulse radiolysis of concentrated aqueous solutions of chloride, 

iodide, and persulfate ions, 2:10651 
PERU/SEISMIC EVENTS 

Special Data Collection System (SDCS) event report, Peru- 
Ecuador border, 6 June 1975, 2:11399 (AD-A-022549) 

Special Data Collection System (SDCS) event report, Peru, 16 
A 1975, 2:11402 (AD-A-022874) 


See also SHALE OIL 
ee os 
we ot ss on economic impact of energy actions, 
118 en 243580/8ST) 





PETROLEUM/CHEMICAL COMPOSITION 


PETROLEUM/CHEMICAL COMPOSITION 

Coal Technology Program, annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 

Romanian crude oil classifications, 2:9108 (JPRS-66067 ) 

PETROLEUM/DEMETALLIZATION 
— crude conversion (Patent; ca’ ae for hydroconversion 
eavy crudes and residues), 2:9080 

Heavy crude conversion (Patent; catalysts for hydroconversion 

of heavy crudes and residues;), 2:9081 
PETROLEUM/DENITRIFICATION 

Thermodynamic equilibria of selected heterocyclic nitrogen 

compounds with their hydrogenated derivatives, 2:9079 
PETROLEUM/ENERGY CONSERVATION 
Where do we go from here: problems in reducing oil 
consumption, 2:10179 
PETROLEUM/GASIFICATION 
Gasification process (Patent; for carbonaceous material), 2:9379 
PETROLEUM/HYDROCRACKING 

Heavy crude conversion (Patent; —— for hydroconversion 
of heavy crudes and residues), 2:9080 

Heavy crude conversion (Patent; catalysts for hydroconversion 
of heavy crudes and residues; ), 2 

PETROLEUM/IN-SITU GASIFICATION 

Extraction of hydrocarbons in situ from underground 

hydrocarbon deposits (Patent; 13 claims; 5 drawings), 2:8955 
PETROLEUM/MUTAGENS 

Coal Technology Program, annual interim report for fiscal year 

ending June 30, 1976, 2:8896 (ORNL-5208) 
PETROLEUM/PARTIAL OXIDATION PROCESSES 

Partial oxidation carbon removal process (Patent; during partial 
oxidation of petroleum feedstocks to produce synthesis gas), 
2:9084 

PETROLEUM/PRODUCTION 
Conservation of water for core flow (Patent), 2:9074 
PETROLEUM/REGULATIONS 
Report to Congress on economic impact of energy actions, 
2:10118 (PB-243580/8ST) 
PETROLEUM/RESERVES 
Initial report on oil and gas resources, reserves, and productive 
ities, 2:9047 (PB-243581) 
PETROLEUM/STORAGE 

Strategic Petroleum Reserve. Draft environmental impact 
statement for West Hackberry salt dome, 2:9102 (FEA/S- 
76/345) 

Strategic Petroleum Reserve. Draft environmental impact 
statement for Bayou Choctaw salt dome, 2:9103 (FEA/S- 
76/346) 

Strategic Petroleum Reserve. Draft environmental impact 
statement for Bryan Mound salt dome, 2:9104 (FEA/S- 
76/347) 

Strategic Petroleum Reserve. Draft environmental impact 
statement for Cote Blanche Mine, 2:9105 (FEA/S- — 

Strategic Petroleum Reserve. Draft environmental im 
statement for Weeks Island Mine, 2:9106 (FEA/S- 46/349) 

PETROLEUM/TRANSPORT 
Conservation of water for core flow (Patent), 2:9074 
PETROLEUM/UNDERGROUND STORAGE 

Environmental concerns of underground compressed air energy 

storage, 2:10085 (ERDA-76-124) 
PETROLEUM DEPOSITS 

See also OIL FIELDS 
PETROLEUM DEPOSITS/EXPLORATION 

Advanced indicators of oil and gas exploration and drilling 
activity, 2:9049 (PB-243227/6ST) 

Petroleum exploration, production, and recovery methods (a 
eeodl diel - 4 with abstracts). Report for 1964-Mar 1976, 

S/PS-76/0210) 
PETROLEUM DEPOSITS/STRATIGRAPHY 

Eocene fluvial drainage patterns and their implications for 
uranium and hydrocarbon exploration in the Wind River 
Basin, A. oming, 2:9159 (USGS-OFR-75-408) 

PETROLEU STRY/ECONOMICS 
How much oil; how much investment, 2:9091 (CONF-750380-) 
PETROLEUM INDUSTRY/ENVIRONMENTAL EFFECTS 

A western regional energy development study: primary 

— impacts. Volume I. Final report, 2:11097 (PB- 
46264) 

A western regional energy development study: primary 
environmental impacts. Volume II. Final report, 2:11098 (PB- 
246265) 

A western regional energy development study: primary 
environmental im eher) executive summary. Final report, 
2:11186 (PB-24626 

Status of sulfur dioxide removal research projects, 2:11082 
(CONF-741187-) 


ERA Vol. 2, No. 05 


PETROLEUM INDUSTRY/MANPOWER 
Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume II. Part A, 2:10115 (PB-243475) 
PETROLEUM PRODUCTS 
See also GASOLINE 
LUBRICATING OILS 
PETROLEUM PRODUCTS/ALLOCATIONS 
Report to Congress on economic impact of energy actions, 
2:10118 (PB-243580/8ST) 
PETROLEUM PRODUCTS/DEMAND FACTORS 
National petroleum product supply and demand: 1975. Quarterly 
report, Oct-Dec 1975, 2:9092 (PB-243413/2ST) 
PETROLEUM REFINERIES/ENERGY CONSERVATION 
Potential for energy conservation in nine selected industries. The 
data base. Volume 2. Petroleum refining, 2:10238 (PB- 
243613) 
PETROLEUM REFINERIES/ENVIRONMENTAL EFFECTS 
Water pollution abatement technology: costs and capabilities 
petroleum refining industry, 2:9101 (PB-243830) 
PETROLEUM REFINERIES/MEASURING INSTRUMENTS 
Means for determining the Saybolt viscosity of a hydrocarbon 
stream for a desired temperature (Patent), 2:9083 
PETROLEUM REFINERIES/PRODUCTIVITY 
Trends in refinery capacity and utilization-petroleum refineries 
in the United ie oopre 4 refinery exporting centers. Annual 
report, 2:9078 (PB-244093) 
PETROLEUM RESIDUES 
See HEAVY OILS 
PH VALUE/BIOLOGICAL EFFECTS 
Energy exchange within ecosystems. Fifth annual technical 
progress report, January 1-December 31, 1976 (Elodea 
densa), 2:11181 (COO-2164-15) 
Gating mechanism for the activation of the sodium conductance 
in nerve membranes, 2:11291 
PHAGES 
See BACTERIOPHAGES 
PHARMACEUTICALS 
See DRUGS 
PHASOTRONS 
See SYNCHROCYCLOTRONS 
PHENOLS/BIODEGRADATION 
Tapered fluidized-bed bioreactor for treatment of aqueous 
effluents from coal conversion processes (9 refs.), 2:8973 
(EPA-600/2-76-149) 
PHENOLS/CHEMICAL ANALYSIS 
Characterization of Utah tar sand bitumen (Physical properties 
and chemical a. 2:9151 
PHENOLS/SOLVENT EXTRACTION 
Process for the treatment of phenol-containing waste water from 
coal degassing or gasification processes (Patent; 2 claims; 2 
drawings), 2:8992 
PHILIPPINES 
Annual report, 1973-1974 (Philippine AEC), 2:9672 
(PAEC(A)-7501) 
PHONONS/SPECTROMETERS 
Experimental development of a displacement wave (phonon) 
spectrometer. Final report, 15 Sep 1972-15 Sep 1975, 
2:11824 (AD-A-020132) 
PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHOLIPIDS/BIOCHEMICAL REACTION KINETICS 
Biochemical properties and regulation of acetylcholine receptors 
in normal and denervated muscle, 2:11227 
PHOSPHONATES/BIOLOGICAL EFFECTS 
Dose response of low doses of dichloromethylene diphosphonate 
(Cl,MDP) in the bone of a growing rat, 2:11270 (COO-119- 
251) 
PHOSPHORUS 31 TARGET/PION MINUS REACTIONS 
Gamma rays following the interaction of 70 MeV pions with S-D 
shell nuclei, 2:1 1699 
PHOSPHORUS 31 TARGET/PION PLUS REACTIONS 
Gamma rays following the interaction of 70 MeV pions with S-D 
shell nuclei, 2:1 1699 
Nucleon oe exchange and (7,7N) reactions, 2:11652 
PHOSPHORUS COMPOUNDS/BINDING ENERGY 
Prediction of core electron binding energies with a four- 
parameter equation, 2:10620 
PHOSPHORUS FLUORIDES/RAMAN SPECTRA 
Thermodynamics of chemical laser and high tem 
species. Final report | Jul 1974-30 Jun 1975, 
017626) 
PHOTOCHEMICAL OXIDANTS/MATHEMATICAL MODELS 
Photochemical oxidant modeling. volume ii. detailed technical 
report. Final report, 2:11096 (PB-246208) 


10420 (AD-A- 
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PHOTOCHEMICAL OXIDANTS/MONITORING 
Measurement and collaborative testing for implementation of air 
quality, 2:11115 
PHOTOCHEMICAL OXIDANTS/POLLUTION REGULATIONS 
Coatings industry and photochemical oxidant, 2:11159 
PHO HEMICAL OXIDANTS/STANDARDS 
Ohio regulations: another look, 2:10135 
PHOTOC ISTRY/MEETINGS 
The current state of knowledge of photochemical formation of 
fuel, 2:9461 (PB-246229) 
PHOTOCHEMISTRY/RESEARCH PROGRAMS 
Chemical reactions induced by ultraviolet and ionizing radiation. 
Final report 1 Mar 1973-30 Nov 1974, 2:10643 (A 
017616) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
ee EFFECT/CROSS SECTIONS 
a rey of theoretical and experimental photoeffect data 0.1 
to 1.5 MeV. Technical note, 2:11529 UPB.251269) 
PHOTOGALW ANIC CELLS/ANODES 
STOGALVA in single crystal reduced rutile anodes, 2:9477 
PHOTOG. ALVANIC CELLS/CHEMICAL REACTION 


faa of solution and photo dynamics to the optimization 
of output of iron-thiazine photogalvanic cells, 2:9478 
PHOTOGALVANIC CELLS/ ICAL REACTIONS 
Photochemical conversion of solar energy. Semiannual progress 
report | Jan-30 Jun 1975, 2:9470 (PB-246156) 
PHOTOGALVANIC CELLS/EFFICIENCY 
Optical to electrical energy conversion: cadmium telluride-based 
photoelectrochemical cells employing telluride/ditelluride 
electrolytes, 2:9499 
Photochemical conversion of solar energy. Semiannual progress 
report | Jan-30 Jun 1975, 2:9470 (PB-246156) 
PHOTOGALVANIC CELLS/ELECTRICAL PROPERTIES 
Photogalvanic cells. Part II. Current-voltage and power 
characteristics, 2:9474 
PHOTOGALVANIC CELLS/ELECTROLYSIS 
Sensitization of TiO, for photoelectrolysis of water, 2:9476 
PHOTOGALVANIC CELLS/PERFORMANCE 
Application of solution and photo dynamics to the optimization 
of output of iron-thiazine photogalvanic cells, 2:9478 
Evaluation of some thionine redox systems as ntial 
regenerative photogalvanic batteries, 2:9463 (AD-A-021424) 
Photogalvanic cells. Part II. Current-voltage and power 
characteristics, 2:9474 
PHOTOGALVANIC CELLS/PHOTOCHEMISTRY 
Optical to electrical energy conversion: cadmium telluride-based 
photoelectrochemical cells employing telluride/ditelluride 
electrolytes, 2:9499 
PHOTOGALVANIC CELLS/PHYSICAL PROPERTIES 
Photoelectrochemical cells: conversion of intense optical energy, 
2:9475 
PHOTOGRAPHS 
See IMAGES 
PHOTOMETERS/CALIBRATION 
Atmospheric turbidity with the dual-wavelength sunphotometer, 
2:9445 (NSF-RA-N-74-062) 
PHOTON-ATOM COLLISIONS/RESEARCH PROGRAMS 
Low energy scattering of atoms by atoms or molecules (1). 
Relativistic effects in atoms (2). Laser-atom interactions (3). 
pn ce No. 10 (final), Jul 1972-Sep 1975, 2:11522 (AD-A- 
019441) 
PHOTON-DEUTERON INTERACTIONS/CROSS SECTIONS 
Elastic eta-meson roduction from deuterons, 2:11567 
PHOTON-NUCL I CTIONS 
See also PHOTOPRODUCTION 
Role of the A(3,3) in low energy aN elastic and 
roduction models, 2:11578 
PHOTONS/PARTICLE STRUCTURE 
Experiments performed at the Lawrence Berkeley Laboratory 
bearing relation to Bell's inequality (Localized particle-like 
naw 2:11566 (LBL-5417) 
PHOTONUCLEAR REACTIONS 
Partial eta-meson photoproduction cross section from ®Li, 
2:11568 
PHOTONUCLEAR “elec 
a” photoproduction in "°C, 2:1166 
"C(y,m~)"*N reaction near dareshotd, 2:11686 
pion uction on "C near the 3 3 resonance 
region, 2:11665 
Excitation of the carbon-14 ground state by the charged pion 
photoproduction at threshold in nitrogen-14, 2:1 1664 
Near threshold 2° photoproduction from the deuteron, 2:11619 
Photoproduction of negative pions and the ground state wave 
function of rae 2:11661 


PION MINUS REACTIONS/ELASTIC SCATTERING 


oe analysis of charged pion photoproduction from "C, 
Spin-flip iain strength of "CC, a*)"B (195 MeV), 2:11685 
Threshold ~- ee of * mesons in deuterium, 2:11635 


See also PHOTON-NUCLEON INTERACTIONS 
PHOTOPRODUCTION/PIONS 


Threshold roduction of pions, 2:11618 
PHOTOS! ISSION SPECTRA 
Researches in the field of variable solar phenomena. Final 
scientific report | Feb 1972-1 Jul 1975, 2:11425 (AD-A- 
017490) 
PHOTOSPHERE/MAGNETIC FIELDS 
The sun's tic sector structure. Technical report 1959- 
1973, 2:11429 (AD-A-018766) 
PHOTOSYNTHESIS 
Energy and oo biomass production utilization in 
Canada, 2 :10200 
PHOTOSYNTHESIS/BIOCHEMICAL REACTION KINETICS 
Measurement of duration of fluorescence of chlorphyll in a 
pulsed fluorometer with excitation from a laser with 
hronization of the modes, 2:11216 (LA-tr-75-36) 
PHOTOSYNTHESIS/MEASURING METHODS 
Use of picosecond lasers for studying photosynthesis, 2:11214 
(LA-UR-76-1868) 
PHOTOVOLTAIC CONVERSION/MEETINGS 
Solar energy. Proceedings of the international symposium, 
Washington, DC, May 5-7, 1976, 2:9462 
PHOTOVOLTAIC PO PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/DESIGN 
Design analysis and specification of photovoltaic solar terrestrial 
wer systems, 2:9508 (NSF-RA-N-74-062) 
PHOTOVOLTAIC POWER PLANTS/MATHEMATICAL 
MODELS 


Design analysis and specification of photovoltaic solar terrestrial 
power systems, 2:9508 (NSF-RA-N-74-062) 
PHYSICAL EFFORT 
See EXERCISE 
PHYSICAL PROTECTION DEVICES/OPTICAL SYSTEMS 
tical motion detection using image partitioning, 2:9324 
(SAND-76-027 1) 
PICKET FENCE 
See CUSPED GEOMETRIES 
PIGS 
See SWINE 
PINES/RADIOSENSITIVITY 
Effects of ionizing radiation upon natural populations and 
ecosystems. Final report (Ecological perspectives in land use 
lanning), 2:11175 (ORO-3299-140) 
( ) 
See FUEL PINS 
PION DETECTION/SPECTROMETERS 
SIN pion spectrometer, 2:10944 
PION Ss pean yee te 
Pion absorption and earn te riments ((7,77N), (27,NN), 
(2 ,yX), 7 + A =hea ao 
PION MINUS REACTIONS/B 
Model calculations for nie og pion proton scattering (298 
MeV), 2:11622 
PION MINUS REACTIONS/CAPTURE 
Investigation of | p-shell nuclei, *Li, “Li, and *Be with radiative 
pion capture, 2:11688 
Negative =~ absorption at rest leading to ''Be bound states, 
2:1168 
Radiative pion capture in *He, 2:11620 
Radiative pion capture in nuclei, 2:11684 
Radiative pion capture in oxygen-isotopes, 2:11689 
Remark on pion capture in heavy nuclei, 2:11731 
Search for 2y emission in m capture: a progress report (150 
MeV/c), 2:11690 
SIN-pai trometer and radiative pion capture in '*C, 2:11687 
PION MINUS REACTIONS/CHARGE-EXCHANGE 
REACTIONS 


Pion —- exchange at rest, 2:1 1654 
Pion double charge-exchange on ‘He, 2:11631 
Pion excitation of nuclear collective modes and high spin states, 
2:11670 
— pions on *He and ‘He in the A,, resonance region, 
1 


TRIUMF 2° spectrometer and the Panofsky ratio in hydrogen 
and deuterium, 2:11639 
— — nea grenee smeng pr SCA 


1 
ndence in pion-proton bremsstrahlung 
Ene, 291 298, 3 Ba MeV 2: 11638 

m. roved analysis of Coulomb-nuclear interference experiment 


S oeen ee, 2:11650 





PION MINUS REACTIONS/ELASTIC SCATTERING 


Multiple scattering analysis of 7~He scattering at 1.12 GeV, 
2:11610 


Pion-proton scattering below 100 MeV (20.8 to 95.9 MeV), 
2:11637 

barry | of pions on *He and ‘He in the A, resonance region, 
2:11 


Slow z-meson elastic scattering on nuclei, 2:11617 
PION MINUS REACTIONS/INELASTIC SCATTERING 
Energy and angular dependence in pion-proton bremsstrahlung 
(269, 298, 324 MeV), 2:11638 
PION MINUS REACTIONS/KNOCK-OUT REACTIONS 
(2~,2n)-reaction on light nuclei, 2:11679 
Possible evidence for short-range 4-N correlations from (7,yX) 
reactions, 2:11700 
PION MINUS REACTIONS/PRECOMPOUND-NUCLEUS 
EMISSION 
Gamma rays following the interaction of 70 MeV pions with S-D 
shell nuclei, 2:11699 
Modifications of cascade-evaporation calculation for 
ae of prompt-gamma type experiments (70 MeV), 
11 
PION MINUS REACTIONS/SCATTERING 
Pion induced reactions on light nuclei, 2:11633 
PION MINUS REACTIONS/STRIPPING 
Angular distribution of the reaction '*O(m*,p)""O at 66 MeV, 
2:11677 
PION MINUS REACTIONS/TOTAL CROSS SECTIONS 
Measurement of the 2* and zr total cross sections on hydrogen 
and deuterium for pion energies from 50 to 300 MeV, 
2:11636 
PION MINUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 
Differential cross sections for elastic (#*p) and (mp) scattering 
between 400 MeV/c and 590 MeV/c, 2:11563 
PION PLUS REACTIONS/ABSORPTION 
Pion-deuteron absorption, 2:1 1613 
PION PLUS REACTIONS/BREMSSTRAHLUNG 
Model calculations for radiative pion proton scattering (298 
MeV), 2:11622 
PION PLUS REACTIONS/CAPTURE 
Compilation of pion absorption data, 2:11632 
PION PLUS REACTIONS/CHARGE-EXCHANGE REACTIONS 
Cross-section for the double charge exchange reaction m* + ‘He 
yields 7~ + 4p at pion energies of 98, 135, 145, and 156 
MeV, 2:11630 
Elastic charge exchange of a pion on "°C near the (3,3) 
resonance region, 2:11656 
Nuclear correlations in the "C(2*,2®)"=N reaction, 2:11655 
Nucleon charge exchange and (2,7N) reactions, 2:11652 
Pion charge exchange in the (3,3) resonance region, 2:11657 
Pion double charge-exchange on ‘He, 2:11631 
on of pions on *He and ‘He in the A,, resonance region, 
711 


PION PLUS REACTIONS/ELASTIC SCATTERING 
Energy and angular dependence in pion-proton bremsstrahlung 
(269, 298, 324 MeV), 2:11638 
Improved analysis of Coulomb-nuclear interference experiment 
for pions on "*O, 2:11650 
Low energy pion scattering from nuclei, 2:11621 
Pion-proton scattering below 100 MeV (20.8 to 95.9 MeV), 
2:11637 
Scattering of pions on *He and ‘He in the A;, resonance region, 
2:11600 
Slow 2-meson elastic scattering on nuclei, 2:11617 
PION PLUS REACTIONS/INELASTIC SCATTERING 
Energy and angular dependence in pion-proton bremsstrahlung 
(269, 298, 324 MeV), 2:11638 
PION PLUS REACTIONS/KNOCK-OUT REACTIONS 
Possible evidence for short-range 4-N correlations from (7,yX) 
reactions, 2:11700 
PION PLUS REACTIONS/MULTIPLE PRODUCTION 
Particle and fragment multiplicities for He and Ne nuclei, 


2:11560 
PION PLUS REACTIONS/PRECOMPOUND-NUCLEUS 
EMISSION 
Gamma rays following the interaction of 70 MeV pions with S-D 
shell nuclei, 2:11699 
PION PLUS REACTIONS/STRIPPING 
Angular distribution of the reaction '*O(2*,p)""O at 66 MeV, 
2:11677 
Current theories of pion production and absorption, 2:1 1669 
PION PLUS REACTIONS/TOTAL CROSS SECTIONS 
Measurement of the z* and 7 total cross sections on hydrogen 
—— for pion energies from 50 to 300 MeV, 
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PION PLUS-PROTON INTERACTIONS/ELASTIC 
SCATTERING 


Differential cross sections for elastic (7*p) and (~p) scattering 
between 400 MeV/c and 590 MeV/c, 2:11563 
PION REACTIONS 
ie _—— space optical potential code for pions, 
PION REACTIONS/ABSORPTION 
Influence of form factors on pionic deuteron disintegration, 
2:11614 
Pion absorption and se mage ce experiments ((27,7N), (77,NN), 
(a ,yX), 7 + A = heavy charged + X, (7,N)(p,m)), 2:11596 
S-wave pion abso oe oe b uel 2:11775 
PION REACTIONS/C. 
Pi meson scattering. arr ~~ 2:11628 (AD-A-023521) 
PION REACTIONS/CHARGE- EXCHANGE REACTIONS 
(7,7) reaction on light nuclei, 2:11653 
-— -*He elastic scatterin, 7 a-*He charge exchange: an 
mproved calculation, 2:11 
~ ly problem and coaciew physics, 2:11605 
Nucleon-nucleon correlations and elastic pion double charge- 
exchange reactions, 2:11770 
Pi meson scattering. Final ~ 2:11628 (AD-A-023521) 
PION REACTIONS/DAMPING 
Resonance damping in the interaction of pions with nucleons in 
nuclear matter, 2:11789 
PION REACTIONS/DELTA-1236 RESONANCES 
Isobar propagation in the nuclear medium, 2:11667 
PION REACTIONS/ELASTIC SCATTERING 
a-He, 7-‘He elastic scattering and 7-*He charge exchange: an 
improved calculation, 2:11611 
Elastic scattering of pion by ‘He and '*C (Single backscattering 
approximation method, 180 MeV), 2:11623 
Few-body problem and pion-nuclear physics, 2:11605 
Improved 7-'*C optical potential at 50 MeV, 2:11666 
Multiple scattering calculations in 7d elastic scattering, 2:11602 
Pi meson scattering. Final report, 2:11628 (AD-A-02 $21) 
Pion deuteron elastic scattering, 2:11608 
Pion deuteron scattering in the resonance region, 2:11609 
Pion-nuclear interactions at intermediate —. Final research 
contract report, 1 Sep 1974-28 Feb 1975 (Oregon State 
Univ. ), 2:11725 (AD-A-023523) 
Pion-nucleus elastic scattering (Multiple scattering theory), 
711778 


Study of the doorway isobar model for pions, 2:1 1668 
PION REACTIONS/FADDEEV EQUATIONS 
Faddeev calculations of wD scattering, 2:11601 
PION REACTIONS/FIELD THEORIES 
Field theoretic aspects of pion nucleus physics, 2:11785 
Field theory treatment of 7-nucleus scattering, 2:11788 
PION REACTIONS/INCLUSIVE INTERACTIONS 
Pion induced inclusive reactions, 2:1 1703 
PION REACTIONS/INELASTIC SCATTERING 
Higher order pion-nucleus optical potential and the effective A- 
nucleus potential in the (3,3) resonance region, 2:11625 
Pi meson scattering. Final report, 2:11628 (AD-A-023521) 
Pion-carbon 12 wavefunctions and inelastic scattering, 2:11658 
Pion excitation of nuclear collective modes and high spin states, 
2:11670 
Pion-nuclear interactions at intermediate energi 
contract report, 1 Sep 1974-28 Feb 1975 ( 
Univ.), 2:11725 (AD-A-023523) 
PION REACTIONS/ISOBAR MODEL 
Doorway-isobar theory for meson-nucleus physics. I. The isobar- 
doorway picture, 2:11787 
Pion induced reactions in the isobar model, 2:11776 
PION REACTIONS/MEETINGS 
Meson-nuclear ph . Conference held at Pittsburgh, 
Pennsylvania, May 24-28, 1976, 2:11595 
PION REACTIONS/MULTIPLE SCATTERING 
Multiple scattering calculations in md elastic scattering, 2:1 1602 
PION REACTIONS/OPTICAL MODELS 
optical potential for low and intermediate energy 


P 
PION REACTIONS/QUASI-FREE REACTIONS 
Quasi-free (7,7N) scattering at the (3,3) resonance (200 MeV), 
2:11704 
PION REACTIONS/RESEARCH PROGRAMS 
Experiments on the nuclear interactions of pions. Progress 
report, September 1, 1975-November 30, 1976 (Summaries of 
research activities at University of Virginia), 2:11728 (ORO- 


4043-36) 
PION REACTIONS/S MATRIX 
Relativistic — of directly interacting pions and 
nucleons, 2:11784 
PION REACTIONS/SCATTERING 
Analyticity and pion-nucleus scattering, 2:11790 
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Covariant N-N dynamics and wD scattering, 2: as 
Covariant calculations of wD scattering, 2 2:1 160 160 
Graph summation method in ad problem, 2: 11603 
Is there an isohelion, 2:11612 
Performance of EPICS pion channel, 2:10897 
Theory of pion-*He scattering, 2:11604 
PION R: IONS/SCA’ AMPLITUDES 
Covariant of ~ off-shell pion-nucleon scattering 
amplitude, 2:11779 
Effects of the Pauli suppression of the Born amplitude in a 
ata 2 pe - 
ie ea vmayg ion nucleus ics, 2:11785 
Sa effects in le energy won a scattering, 
Test of the new threshold expansion of the pion-nucleus s-wave 
amplitude by means of dispersion relations, 2:11791 
PION REACTIONS/SMALL ANGLE cetyl 
Pion interactions at medium ener, 
September 1, 1975-November BO i576 Sun 976 (Summaries of 
research activities at Houston University), 2:11727 7 (ORO- 
3948-08) 
PION REACTIONS/TOTAL CROSS SECTIONS 
Interpretation of pion-nucleus total cross sections in the region 
of the wn (3,3) resonance, 2:11647 
Pion interactions at medium ene . Progress report, 
September 1, 1975-November Fo iste (Summaries of 
research activities at Houston University), 2:11727 (ORO- 
3948-08) 
et a total cross-section data from LAMPF and BNL, 
711691 
ones - aaa effects in pion-nucleus total cross sections, 
711651 
a > -DEUTERON INTERACTIONS 
xotic mesons: are there any (Experiment in progress), 2:11557 
(COO-2009-115) 
PION-DEUTERON INTERACTIONS/REACTION KINETICS 
Pi meson scattering. Final report, 2:11628 (AD-A-023521) 
PION-DEUTERON INTERACTIONS/SCATTERING LENGTHS 
Crossed pion absorption contribution to the 2-d scattering 
length, 2:11624 
PION-EXCHANGE MODEL 
See OPE MODEL 
PIONIC ATOMS 
Recent results in pionic and kaonic atoms, 2:11594 
PION-NUCLEON INTERACTIONS/ELASTIC SCATTERING 
Determination of pion-nucleon form factor from pion-nucleon 
elastic scattering, 2:11579 
Role of the A(3,3) in low energy aN elastic and 
photoproduction models, 2:11578 
PION-NUCLEON INTERACTIONS/FORM FACTORS 
Determination of pion-nucleon form factor from pion-nucleon 
elastic scattering, 2:11579 
PION-NUCLEON INTERACTIONS/NUCLEAR POTENTIAL 
—— model for the pion-nucleon interaction, 
11 
PION-NUCLEON INTERACTIONS/PARTIAL WAVES 
aN partial wave analysis in the first and second resonance 
regions, 2:11562 
is 


See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
PIONS/PARTICLE PRODUCTION 
Models for proton induced pion uction (One, two, and 
three aneen models for or maltpl scattering), 2:11774 
Pion absorption and ion experiments ((2,77N), (7,NN), 


venta 23 at+A= man + X, (#,N)(p,7)), 2:11596 
nrnaegreuctin PRODUCTION 
PIONS S/P. 


Positive and near threshold, 2:11648 
PIONS MINUS, 
pion uction on "C near the 3 3 resonance 
region, 2:11665 
uction of negative pions and the ground state wave 
function of "C, 2:11661 
PIONS NE! ODUCTION 
Near threshold 2 uction from the deuteron, 2:11619 
PIONS PLUS/P. 


PRODUCTION 
eS ee eee re ney Gee, 
Pion production on *Li via the reaction *Li(p,dm* )*He at E/sub 


p/ = 800 MeV, 2: a 
production near threshold, 2:11648 


Positive and 
Relativistic for par we reactions, 2:11649 


QUALITY 
See HIGH BTU GAS 


See also SLURRY PIPELINES 
PIPELINES/CONSTRUCTION 
Study of manpower requirements by occupation for alternative 
pope in the ona -related industries, United States, 
1970 to 1990. Volume II. Part B, 2:10116 (PB-243476) 
PIPELINES/MATERIALS TESTING 
Concrete-polymer materials for geothermal ications. 
Progress —* No. 9, April-June 1976, 2: (BNL-21665) 
PIPES/CRA 
we =e 5 ——— of cracking in es te pean 
jing water reactor ts. Tec! report, 
9:96 3699 ( BPE 246645} r —_ 
PIPES/FAILURES 
Failures in superheated steam pipes, 2:9885 
PIPES/MA TESTING 
Concrete-polymer materials for geothermal applications. 
— report No. 6, July-September 1975, 2:9598 (BNL- 
205 _ 


1) 
PIPES/PROTECTIVE COATINGS 
Coal Technol , annual interim report for fiscal year 
eS June 30, 1976, 2:8896 (ORNL-5208) 
PIPES/RUPTURES 
Evaluation of subcooled water thrust forces, 2: bag 


"one wowed, my f Sones bts (BWR), 2:10 2:10001 ¢ 


10207- 33) 

Reactor primary coolant system pipe rupture study. Progress 
report No. 35, January-March 1976 (BWR), 2:10002 (GEAP- 
10207-35) 

PLANT CELLS/BIOLOGICAL REGENERATION 

Cellular approaches to agricultural genetics. Progress report, 
December 1, 1975-November 30, e976 (Potatoes, barley, 
tobacco), 2:11325 (COO-2528- 2) 

NTS 


See also ALGAE 
AQUATIC ORGANISMS 
BIOMASS 
TREES 
PLANTS/CONTAMINATION 
Investigations on iodine and aerosol deposits on vegetation and 
other contact surfaces. Result report: July 1973-June 1974 
(Part 2), 2:11147 (BNWL-tr-205) 
PLANTS/PHOTOSYNTHESIS 
Energy exchange within ecosystems. Fifth annual technical 
progress report, January 1-December 31, 1976 (Elodea 
densa), 2:11181 (COO-2164-15) 
Use of picosecond lasers for studying photosynthesis, 2:11214 
(LA-UR-76-1868) 
PLANTS/RADIATION MONITORING 
Investigations on iodine and aerosol deposits on vegetation and 
other contact surfaces. Result report: July 1973-June 1974 
(Part 2), 2:11147 (BNWL-tr-205) 
Methods in environmental ling for radionuclides, 2:11144 
PLANTS, CLIDE I 
Conversion of gaseous molecular tritium to tritiated water in 
— systems (Role of soil microorganisms), 2:11174 
(DP-1422) 
PLANTS/RADIONUCLIDE MIGRATION 
Ti of airborne effluents to man via the food chain, 
2:11177 
NTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 


MA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONAL PLASMA 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 
INHOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/BIBLIOGRAPHIES 
Plasma physics index. Volume 11, No. 8, 1976. Bibli y, 
author index, subject index (302 references), 2:118 
Plasma physics index. Volume 11, No. 9, 1976. Bibliography, 
author index, subject index, 2:1 ‘1837 
index for ics research and fusion 
, No. 976. Bibliography, author index, 
, 2:11835 
ysics research and fusion. 
. 4 ~_ tienen Bibliography, author index, 
subject index, —* 
PLASMA/BREAKDOWN 
Gas’breakdown in a tokamak, 2:1 1904 





PLASMA/BREMSSTRAHLUNG 


PLASMA/BREMSSTRAHLUNG 
Comparison of one photon and two photon bremsstrahlung 
processes in hydrogen plasmas, 2:11910 
PLASMA/COLLISION INTEGRALS 
ag sapien eng anal ~ a. the collision integral for a plasma 
in am 
PLASMA/D' ION FUNCTIONS 
Fine structure of the energy distributior. function of electrons in 
gas plasma. Process of velocity space diffusion, 2:11927 
Fine structure of the energy distribution function of electrons in 
gas plasma. Observation of elastic and inelastic collision 
rocesses, 2:11929 
PLASMA/ELECTRIC CONDUCTIVITY 
Anomalous ac conductivity of a turbulent plasma, 2:11934 
PLASMA/IMPURITIES 
Basic factors determining the impurity behavior of a tokamak 
plasma, 2:11918 
Role of i a urities in anomalous plasma resistance, 2:11852 
PLASMA/IONIZATION 
Experimental and theoretical studies on weakly-ionized, steady 
rotating plasma, 2:11908 
PLASM INSTABILITY 
Stabilization of kink disturbances by inhomogeneous magnetic 
fields, 2:11961 (N-76-11876) 
PLASMA/LASER RADIATION 
Laser interaction with plasmas in high magnetic fields, 2:11850 
PLASMA/NONLINEAR PROBLEMS 
Influence of nonlinear dissipative effects on the spectrum of 
plasma turbulence, 2:12009 
PLASMA/RECOMBINATION 
Transient development of excited state densities in atomic 
helium plasmas. Final report, Oct 1969-Apr 1975, 2:11893 
(AD-A-022378) 
PLASMA/RESEARCH PROGRAMS 
RLE Ee report number 117. Interim report, 2:11894 (AD- 
A-023 
PLASMA/ROTATION 
Experimental and theoretical studies on weakly-ionized, steady 
rotating plasma, 2:11908 
PLASMA/TURBULENCE 
Anomalous ac conductivity of a turbulent plasma, 2:11934 
Strictly Markovian ex; ion for plasma turbulence theory, 
2:11914 (N-76-17953) 
PLASMA (BLOOD) 
See BLOOD PLASMA 
PLASMA DIAGNOSTICS/CHARGE EXCHANGE 
Proposal for measuring the local ion distribution function and 
the neutral density profile in toroidal plasmas, 2:11872 
(MATT-1273) 
PLASMA DIAGNOSTICS/ELECTROSTATIC PROBES 
Probe determination of the electron density and temperature in 
a plasma stream at atmospheric pressure, 2:11880 
PLASMA DIAGNOSTICS/EMISSION SPECTRA 
Experiments to determine electron temperature of plasmas by 
oc gam of Lyman sprung of helium ion continuum, 
Stark broadening of sodium lines emitted by a sodium argon 
mixture plasma, 2:11892 
PLASMA DIAGNOSTICS/HOLOGRAPHY 
Plasma diagnostics by resonant interferometry and holography, 
2:11879 
oe metab ince eat 9 WAVES 
nic diagnostics of a confined plasma, 2:11889 
PLASMA DIAGNOSTICS <S/INTERFEROMETE 
iat —_ of ETL TPE-1 plasmas by using a He-Ne laser, 
11 
PLASMA DIAGNOSTICS/INTERFEROMETR 
= diagnostics by resonant tate and holography, 


1879 
PLASMA DIAGNOSTICS/ION BEAMS 
Currents density measurements with an ion beam probe, 
2:11870 (COO-2229-14) 
Ion beam probe plasma diagnostic system. Annual progress 
rt, | February 1975-31 January 1976. RPDL report No. 
76-1, 2:11871 (COO-2229-24) 
PLASMA DIAGNOSTICS/LANGMUIR PROBE 
Measurements of ion —— by Langmuir probes in a non- 
magnetized plasma, 2:11890 
are of ion temperature by a cylindrical probe with a 
very small radius, 2: 11885 
PLASMA DIAGNOSTICS/LASER RADIATION 
Rate equation model of a hybrid CW-TEA CO, laser, 2:11873 
(PPPL-1295) 
PLASMA DIAGNOSTICS/MACH-ZEHNDER 
INTERFEROMETER 
Experimental study of a laser-heated solenoid, 2:11882 
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i ae tics with a 377 4 HCN-laser interferometer, 
2:11891 
PLASMA DIAGNOSTICS/MICROWAVE 
a microwave ee for plasma diagnostics. 
1. The reflectometer, 2:11877 
PLASMA DIAGNOSTICS/RAYLEIGH SCATTERING 
Feasibility of time resolved temperature and density 
measurement by CW Thomson scattering, 2:11887 
PLASMA DIAGNOSTICS/TEMPERATURE MEAS' 
Errors of measurement of plasma temperature in MHD 
generator channels (Systems for U-25 and MARK-6 MHD 
enerators), 2:10218 ( TERDA-tr-184) 
PLASMA DIAGNOSTICS/THOMSON SCATTERING 
Measurement of the electron temperature and density of a 
helium -—— produced by a hollow cathode arc discharge, 
2:11888 
PLASMA DIAGNOSTICS/X RADIATION 
Absorption of soft x rays from an external source by the plasma 
of a high-current pulsed discharge in lithium vapor, 2:11878 
PLASMA DIAGNOSTICS/X-RAY SPECTRA 
Ultrafast x-ray diagnostics for laser fusion experiments, 2:11876 
(UCRL-78096) 
PLASMA DIAGNOSTICS/X-RAY SPECTROSCOPY 
Fiber array technique for subnanosecond x-ray framing camera, 
2:11875 (UCRL-77740) 
PLASMA DRIFT/BOUNDARY LAYERS 
Two-dimensional plasma motion near a neutral current layer, 
2:11900 
PLASMA DRIFT/MONTE CARLO METHOD 
Coupled MHD-Monte Carlo transport model for dense plasmas, 
2:11937 
PLASMA DRIFT/TRANSPORT THEORY 
Coupled MHD-Monte Carlo transport model for dense plasmas, 
2:11937 
Transport phenomena in a weakly-ionized plasma, 2:11926 
Transport of plasma across a braided magnetic field, 2:11916 
(PPPL-1299) 
Transport of a multiple ion species plasma in the Pfirsch- 
Schluter regime, 2:11915 (PPPL-1291) 
MA FOCUS DEVICES 
Dense plasma focus production in a hypocycloidal pinch, 
2:11896 (N-76-14932) 
PLASMA FOCUS DEVICES/ELECTRIC CURRENTS 
Numerical simulation of the current-shell '‘runaway”’ in a 
plasma-focus apparatus, 2:11898 
PLASMA FOCUS DEVICES/NEUTRON SPECTRA 
Measurement of neutrons and X-rays from a vacuum spark, 
2:11912 
PLASMA FOCUS DEVICES/X-RAY SPECTRA 
Convex curved crystal spect h for pulsed plasma sources. 
Final report, 2:11911 (AD-A-022813) 
Measurement of neutrons and X-rays from a vacuum spark, 
2:11912 
PLASMA GUNS/MAGNETIC FIELDS 
Magnetic fields higher than 100 MG produced in the current 
sheath of a coaxial accelerator, 2:11897 
PLASMA GUNS/OPERATION 
Processes in a magnetoplasma compressor, 2:11901 
PLASMA INSTABI 
See also DECAY INSTABILITY 
HOSE INSTABILITY 
PARAMETRIC INSTABILITIES 
PLASMA MACROINSTABILITIES 
PLASMA MICROINSTABILITIES 
TRAPPED-PARTICLE INSTABILITY 
TWO-STREAM INSTABILITY 
PLASMA INSTABILITY/ELECTROMAGNETIC RADIATION 
— of an electron plasma in a circularly polarized 
tic wave, 2:11970 
PLASMA INSTABILITY/GUIDING-CENTER APPROXIMATION 
Stability of three-dimensional guiding-centre water-bag plasma, 


2:11991 
PLASMA INSTABILITY/INSTABILITY GROWTH RATES 
ne tearing mode (Single-fluid electron hydrodynamics), 
11 
PLASMA INSTABILITY/REVIEWS 
Plasma instabilities and nonlinear effects, 2:11965 
PLASMA ro cng sche! «nag page 
Runaway-electron instability in the TM-3 Tokamak, 2:11975 
PLASMA INSTABILITY /ST. ZATION 
a stabilization of electrostatic reactive instabilities, 
211984 
PLASMA INSTABILITY/TWO-DIMENSIONAL 
aro ne sy 


for two-dimensional resistive instabilities, 
= D-11982 - 
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PLASMA JETS/PLASMA DIAGNOSTICS 
Probe determination of the electron density and temperature in 
ric pressure, 2:11880 


See also FLUTE INSTABILITY 
KINK INSTABILITY 
TRAPPED-PARTICLE INSTABILITY 
Reclosing of field lines and disruptive instability in tokamaks, 
2:11985 (CONF-761012-32) 
naa MACROINSTABILITIES/INSTABILITY GROWTH 
Hydromagnetic two-stream instability in a tokamak with neutral- 
atom injection, 2:11966 
PLASMA MACROINSTABILITIES/NONLINEAR PROBLEMS 
Nonlinear modes in tokamaks, 2:11962 (PPPL-1282) 
PLASMA MACROINSTABILITIES/NUMERICAL SOLUTION 
Recent developments in the c — aspects of MHD 
stability, 2:11960 (MATT-126 
MICROINSTABILITIES 
See also CYCLOTRON INSTABILITY 
DRIFT INSTABILITY 
TWO-STREAM INSTABILITY 
PLASMA MICROINSTABILITIES/DRIFT INSTABILITY 
Theoretical studies of selected phenomena in space and 
laboratory plasmas, 2:12016 
PLASMA PRODUCTION/ELECTRIC DISCHARGES 
Absorption of soft x rays from an external source by the plasma 
ofa yore Ised disc in lithium vapor, 2:11878 
WIRES 


PLASMA PRODUCTION/EXP) 
my opaque plasma, 2:11953 
WAVES 


Radiating inverse pinch in an 
PLASMA PRODUCTION/SH 
A fundamental — of the ionization process in xenon 
undergoing a no’ shock wave compression in a shock tube. 
Final report, 2:11946 (AD-A-021776) 
PLASMA SHEATH/BOUNDARY LAYERS 
Rotating protective sheath at the boundary of a hot plasma, 
2:11919 
PLASMA SHEATH/ION TEMPERATURE 
Measurements of ion temperature by Langmuir probes in a non- 
magnetized plasma, 2:11890 
PLASMA SIMULATION 
Electron thermal conduction in laser fusion plasmas, 2:12109 
PLASMA WAVES 
See also ELECTRON PLASMA WAVES 
ION ACOUSTIC WAVES 
PLASMA WAVES/COUPLING 
Coupling of Alfven and compressional waves, 2:12015 
Possible nonlinear wave-wave coupling between three ér four 
waves in plasmas, 2:12032 
PLASMA WAVES/CYCLOTRON FREQUENCY 
Modulated beams in cyclotron oscillation on the adiabatic 
compression (AC) tus, 2:12004 
PLASMA WAVES ON DENSITY 
Tokamak plasma heating with intense pulsed ion beams, 2:1 1839 
(CONF-760637-2) 
PLASMA WAVES/HYBRID RESONANCE 
Beat frequency waves in an experiment on the interaction 
between a low frequency instability and an r-f. field near the 
L.H.R., 2:12027 
Tokamak plasma heating with intense pulsed ion beams, 2:11839 
(CONF-760637-2) 
PLASMA WAVES/INSTABILITY GROWTH RATES 
Instability of electrostatic electron cyclotron waves in a plasma 
with an inverted loss cone, 2:11978 
PLASMA WAVES/INTERACTIONS 
Interactions between electrostatic and electromagnetic waves in 
a magnetized plasma, 2:12022 
PLASMA WAVES/LANDAU DAMPING 
Approximate analysis of three-wave back-scatter equations 
po damping effects, 2:12030 
PLASMA WAVES/MATHEMATICAL MODELS 
Certain models for wave col , 2:12010 
PLASMA WA PROBLEMS 
Fluctuations in a turbulent plasma, 2:12001 
ee eee eee cntene 


nonlinearity, 2:12002 
PLASMA WA ARAMETRIC INSTABILITIES 
in the interaction of stable and unstable 
i 2:11979 
PLASMA WAVES/PLASMA SIMULATION 
a ee eee 


i magnetoplasma which 
sceiuaene cand nagemtineis oie Uae ta, 2:12033 


PLATINUM 194/HIGH SPIN STATES 


PLASMA WAVES/RESONANCE 
Relativistic effects in resonance absorption. Technical report, 
2:11997 (AD-A-025192) 
PLASMA WAVES/SCATTERING 
Scattering of a beam wave from . cree plasma column in 
the Born approximation, 2:120 
PLASMA WAVES/SOLITO 
Soliton-like structures in plasmas. Technical report, 2:11996 
(AD-A-021979) 
PLASMA WAVES/WAVE PROPAGATION 
Observation of Q factor of axially symmetric surface wave 
bay a cylindrical cavity with a magnetized plasma, 
Relativistic nonlinear plasma waves in a magnetic field, 2:11998 


(N-76-14344) 
ARIATIONS 
Development and application of electrical and mechanical 
mai instruments for e environment studies. R 
‘or 15 = 1975-3 Jan 1976, 2:11486 (AD-A-023815) 
INSTABILITIES 
“aaa nn plasmon parametric decay of obliquely incident 
a waves in an inhomogeneous plasma, 2:11999 
(PPPL-1276) 
IC SCINTILLATION DETECTORS/PARTICLE 
IDENTIFICATION 
Techniques for particle identification and energy measurement 
of helium ions in the intermediate energy range, 2:10913 
PLASTIC SCINTILLATORS/SCINTILLATION QUENCHING 
Sub-nanosecond plastic scintillators (Addition of quenching 
agents to NEI for faster time response), 2:10911 (LA-UR- 
76-2303) 
PLASTICS 
See also CONCRETE-PLASTIC COMPOSITES 
POLYACRYLATES 
POLYSTYRENE 
POLYURETHANES 
TEFLON 
PLASTICS/COMBUSTION 
Thermal decomposition of plastic waste containing polyvinyl- 
chloride, 2:9421 
Utilization of waste atactic polymer as a boiler fuel, 2:9420 
PLASTICS/MECHANICAL PROPERTIES 
Specification for Kevlar 49 fiber and sampling plan for tensile 
strength, 2:10537 (UCID-17229) 
PLASTICS/PYROLYSIS 
Conversion of waste polymer to fuel oil, 2:9365 
Development of process of fuel recovery by thermal 
decomposition of waste plastics, 2:9364 
Thermal and steam cracking of waste plastics, 2:9366 
PLASTICS/RECYCLING 
Disposal and recycling of plastics waste in Japan, 2:10262 
PLASTICS/WASTE DISPOSAL 
and recycling of plastics waste in J , 2:10262 
PLATE TECTONICS/RESEARCH PROG 
Plate tectonics and the discrimination of underground explosions 
from uakes. Final report, 1 Sep 1971-30 Sep 1975, 
2:11004 (AD-A-023684) 


PLATES 
(Thicker than SHEETS or FOILS.) 
ATION 


of uniform rectangular plates. Final technical 
report, Sept 1974-June 1975, 2:9875 (AD-A-023472) 
PLATES/ELECTRON BEAM WELDING 
A electron beam welding in nuclear engineering, 2:10369 
( ) 
See FUEL PLATES 
TFORM MOUNTED NUCLEAR PLANT 
See OFFSHORE NUCLEAR POWER PLANTS 
PLATINUM/CATALYTIC EFFECTS 
Effect of gold on hydrogenolysis, isomerization, and 
dehydrocyclization reactions on polycrystalline platinum and 
iridium foils, 2: 10632 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 me 
e ), 2:9347 
PLA TVE PROPERTIES 
Electron stimulated desorption: a critical review, 2:10432 (COO- 
2425-5) 
PLATINUM 190/HIGH SPIN STATES 


In states in transitional nuclei, 2:11722 
(COME 75091387 by 


PLATINUM 191/HIGH SPIN STATES 


oo of hi states in transitional nuclei, 2:11722 
(CONF-7509135-P1) 


PLATINUM 192/HIGH SPIN STATES 
In of hi states in transitional nuclei, 2:11722 


(CONF-7509135-P1) 





PLATINUM 194/HIGH SPIN STATES 


PLATINUM 194/HIGH SPIN STATES 

Investigation of high-spin states in transitional nuclei, 2:11722 
(CONF-7509135-P1) 

PLATINUM bags ee SPIN STATES ial nadia 

In mrCOM. 73 -spin states in transitional nuclei, 2: 

CONF 750913 Pt) 
PLATINUM OXIDES/ELECTROCHEMISTRY 
ical and electrochemical properties of surface films formed 
on platinum and iridium in the oxygen evolution region, 
2:10638 (BNL-21509) 
PLATINUM OXIDES/OPTICAL PROPERTIES 
Optical and electrochemical properties of surface films formed 
tinum and iridium in the oxygen evolution region, 
:10638 (BNL-21509) 
PLUMES/DIFFUSION 

Local and global transport and dispersion of airborne effluents, 

2:11143 
PLUMES/ENVIRONMENTAL EFFECTS 

Plume rise predictions (Plume rise predictions), 2:11049 

(ATDL-76/14) 
PLUMES/FUNCTIONAL MODELS 

Heat dispersion in physical estuarine models. Report II. 
Experiments in the Delaware River model, 2:11193 (AD-A- 
021952) 

PLUMES/SPATIAL DISTRIBUTION 

Plume rise predictions (Plume rise predictions), 2:11049 

(ATDL-76/14) 
PLUMES/TEMPERATURE MEASUREMENT 

Triaxial temperature measurements of thermal plumes from 

mobile vessels (Estuarine temperature patterns), 2:11197 
PLUTONIUM/ADSORPTION 

Mound Laboratory activities for the Division of Physical 

Research: January-June 1976, 10623 (MLM-2354) 
PLUTONIUM/BIOG' 

Fission- and alpha-track study of | of plutonium 
and uranium in carbonates of Bikini and Enewetak atolls. 
Progress report, January 1, 1976-December 31, 1976, 2:11168 
(COO-3462-13) 

PLUTONIUM/ELECTRON MICROPROBE ANALYSIS 

Compositions of airborne plutonium-bearing particles from a 
plutonium finishin o> 2:9202 (DP-1445) 

PLUTONIUM /HEALTH HAZA 

Review of reports by J.W. Saleen on inhaled plutonium, 

2:11353 (BNWL-2067) 
PLUTONIUM/INHALATION 
Review of reports by J.W. Gofman on inhaled plutonium, 
2:11353 (BNWL-2067) 
PLUTONIUM/LEACHING 
Leaching of irradiated LWR fuel pellets in deionized and typical 
water, 2:9233 (BNWL-2057) 
PLUTONIUM/OXIDATION 
imization and plutonium equilibrium, 2:10655 (MLM-2373) 
PL INIUM/PR ICTION 

Compositions of airborne plutonium-bearing particles from a 
plutonium finishing operation, 2:9202 (DP-1445) 

Some problems of hybrid thermonuclear reactors, 2:12052 

Uranium and associated nuclear fuel, 2:9158 (INIS-mf-1927) 

PLUTONIUM/REDOX REACTIONS 
Mound Laboratory activities for the Division of Physi 
Research: January-June 1976, 2:10623 (MLM-2354) 
PLUTONIUM/REDUCTION 
imization and plutonium equilibrium, 2:10655 (MLM-2373) 
PL INIUM/SEPARATION PROCESSES 

Mound Laboratory activities on the removal of plutonium and 

or from wastewater using bone char, 2:9271 (MLM- 
PLUTONIUM/SOLVENT EXTRACTION 

Method of selective stripping of plutonium from an organic 

solvent containing plutonium and in some cases uranium by 
reduction of said’ utonium (Patent), 2:9230 

Method of selective of plutonium from organic solvents 

loaded with plutonium (Patent), 2:9232 
PLUTONIUM IREEDING 

Quality of fissile fuel bred in a fusion reactor blanket, 2:12061 

(BNWL-SA-5750) 
UTONIUM 237/HALF-LIFE 

Dete oo of the physical half-life of *’Pu, 2:11744 (COO- 

119-251) 
UTONIUM 


IG 
Quality of fissile fuel bred in a fusion reactor blanket, 2:12061 
(B SA-5750) 
PLUTONIUM 238/DIFFUSION 
Health and Safety environmental quarterly, June 1, 
1976-September 1, 1976 (Fallout radionuclides in 
environment), 2: 1i141 (HASL-308) 
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PLUTONIUM 238/RADIOISOTOPE HEAT SOURCES 
Environmental and radiological safety studies. Interaction of 
238PyO, heat sources with terrestrial and aquatic environments. 
ee +t S ril 1-June 30, 1976, 2:9341 (LA-6507-PR) 
PLUTO) ICAL RADIATION EFFECTS 
Current census y Ps 5 mepe a status of les 
following injection of 28Ra, Th, ®Sr, or *'Am), 
2:11355 ( -119-251) 
PLUTONIUM 239/BREEDING 
Quality of fissile fuel bred in a fusion reactor blanket, 2:12061 
(BNWL-SA-5750) 
PLUTONIUM 239/DIFFUSION 
23°Pu contamination in snakes inhabiting the Rocky Flats Plant 
site, 2:11167 (COO-1156-85) 
PLUTONIUM 239/MICRODOSIMETRY 
Microdosimetry of internal sources (Pu), 2:11354 (BNWL- 
SA-5672) 
PLUTONIUM 239/NEUTRON REACTIONS 
Low energy time-of-flight spectra from sphe 
MeV neutrons, 2:12113 (UCID-17223) 
PLUTONIUM 239/RADIOECOLOGICAL CONCENTRATION 
Ecological aspects of decommissioning and decontamination of 
facilities on the Hanford Reservation, 2:11173 (BNWL-2033) 
PLUTONIUM 239/REMOVAL 
In vitro test system for evaluating the effectiveness of chelators, 
2:11363 (COO-119-251) 
PLUTONIUM 239/RETENTION 
239Pu(IV) binding by extracellular rat liver proteins, 2:11361 
(COO-119-251) 
Early retention of monomeric **Pu(IV)-citrate in CS7BL/Do 
and BALB/cJ mice, 2:11364 (COO-119-251) 
PLUTONIUM 239/TISSUE DISTRIBUTION 
*°Pu(IV) binding by extracellular rat liver proteins, 2:11361 
(COO-119-251) 
Deposition of Pu in the skeleton and soft tissues of beagles: 
effect of age at time of injection, 2:11360 (COO-119-251) 
Early retention of monomeric **Pu(IV)-citrate in CS7BL/Do 
and BALB/cJ mice, 2:11364 (COO-119-251) 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 2:11359 (COO-119-251) 
PLUTONIUM 239 TARGET/NEUTRON REACTIONS 
Energy dependence of the neutron absorption and fission cross 
sections of uranium-235 and plutonium-239 below | eV and 
the Wescott g factors (0.005 to 1.0 eV), 2:11750 
PLUTONIUM 240/BREEDING 
Quality of fissile fuel bred in a fusion reactor blanket, 2:12061 
(BNWL-SA-5750) 
PLUTONIUM 241/BREEDING 
Quality of fissile fuel bred in a fusion reactor blanket, 2:12061 
(BNWL-SA-5750) 
PLUTONIUM 242/BREEDING 
Quality of fissile fuel bred in a fusion reactor blanket, 2:12061 
(BNWL-SA-5750) 
PLUTONIUM DIOXIDE/CHEMICAL PREPARATION 
Kinetics of hydrogen reduction of Up.7sPuo-2502, 2:10496 
(HEDL-SA-1073) 
PLUTONIUM DIOXIDE/FABRICATION 
Removal of chloride and fluorine impurities di fabrication of 
(Pu,U)/sub 2-x/ fuel pellets, 2:9192 (HEDL-TC-510) 
PLUTONIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
ae thermal transient tests on irradiated mixed oxide fuel 
(LMFBR), 2:9791 (HEDL-SA-868) 
Post-irradiation examination of fifteen fuel pins from 
the experiment DFR-350, 2:98 10 (EURFNR-1271) 
PLUTONIUM DIOXIDE/TRANSPORT 


Risk of transporting plutonium dioxide and liquid plutonium 
nitrate by truck and rail, 2:9235 (BNWL-SA-5743) 
PLUTONIUM NITRA 
Risk of plutonium dioxide and liquid plutonium 
nitrate by truck and rail, 2:9235 (B -5743) 
PLUTONIUM OXIDES/CHEMICAL REACTIONS 
Behavior of molybdenum in mixed-oxide fuel, 2:9200 
PLUTONIUM OXIDES/VAPOR PRESSURE 
Interpretation of vapor pressure measurements on oxide fuel at 
GO anN) 2085" for fast reactor safety analysis 


RECYCLE 
Pu- in Sweden an uestion, 2:9229 
PL’ RECYCLE/COST BENEFT ANALYSIS 

Final generic environmental statement on the use of recycle 
plutonium in mixed oxide fuel oa cooled reactors. 
Executive summary, 2:9843 (N -ES) 

Final generic environmental statement on the use of recycle 
Cant Oseas (NURBO 0002 it water cooled reactors. 

‘olume 1, 2:9844 (NUREG-0002( Vol.1)) 


res pulsed by 14- 
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Final generic environmental statement on the use of recycle 
utonium in mixed oxide fuel in light water cooled reactors. 
olume 2, 2:9845 (NUREG-0002(Vol.2)) 

Final generic environmental statement on the use of recycle 

= in mixed oxide fuel in light water cooled reactors. 
olume 3, 2:9846 (NUREG-0002( Vol.3)) 

Final generic environmental statement on the use of recycle 
lutonium in mixed oxide fuel in light water cooled reactors. 
olume 4, 2:9847 (NUREG-0002( Vol.4)) 

PLUTONIUM RECYCLE/ECONOMICS 

Assessing the plutonium worth in light water reactors, 2:9849 

Economic alternatives for the long-term use of plutonium 
produced in light water reactors, 2:9712 

Evaluation of the plutonium value in light-water reactors, 2:9706 
(ERDA-tr-220) 7 

PLUTONIUM RECYCLE/ENVIRONMENTAL IMPACT 

STATEMENTS 

Final generic environmental statement on the use of recycle 
—- in mixed oxide fuel in light water cooled reactors. 

xecutive summary, 2:9843 (NU -0002-ES) 

Final generic environmental statement on the use of recycle 
lutonium in mixed oxide fuel in light water cooled reactors. 
olume 1, 2:9844 (NUREG-0002(Vol.1)) 

Final generic environmental statement on the use of recycle 
lutonium in mixed oxide fuel in light water cooled reactors. 
olume 2, 2:9845 (NUREG-0002(Vol.2)) 

Final generic environmental statement on the use of recycle 
lutonium in mixed oxide fuel in light water cooled reactors. 
olume 3, 2:9846 (NUREG-0002(Vol.3)) 

Final generic environmental statement on the use of recycle 
plutonium in mixed oxide fuel in light water cooled reactors. 
Volume 4, 2:9847 (NUREG-0002( Vol.4)) 

Final generic environmental statement on the use of recycle 
plutonium in mixed oxide fuel in light water cooled reactors. 
Volume 5. Public comments and Nuclear Regulatory 
Commission eee. 2:9848 (NUREG-0002( Vol.5)) 

POLAR BLACK 
See POLAR-CAP ABSORPTION 
POLAR-CAP ABSORPTION 

The calculation of riometer absorption and an approximation 
connection between riometer absorption and solar proton 
fluxes during nighttime PCA events. Environmental research 

ts, 2:11476 (AD-A-019656) 
POLARONS/RESONANCE ABSORPTION 

Piezo electric polaron and polaron pinning in n-CdS, 2:10519 
(COO-3151-68) 

POLLUTION CONTROL AGENCIES/DECISION MAKING 

Management options in power plant siting to benefit biological 
resources, 2:9669 

POLLUTION CONTROL AGENCIES/ENFORCEMENT 

New directions in ity measurements, 2:11155 

POLLUTION CO OL AGENCIES/PERSO 

Su ions for air pollution control agencies from industry, 

710134 
POLLUTION CONTROL AGENCIES/PUBLIC RELATIONS 
Suggestions for air pollution control agencies from industry, 
710134 
POLLUTION CONTROL EQU 
See also AFTERBURNERS 

AIR FILTERS 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
EXHAUST RECIRCULATION SYSTEMS 
INERTIAL SEPARATORS 
SCRUBBERS 

POLLUTION CONTROL EQUIPMENT/BIBLIOGRAPHIES 

Automobile air pollution. Part III. Control equipment. Catalytic 
converters (citations from iret Index). Report for 
1970-Feb 1976, 2:11090 ( 76/0186) 

POLLUTION CONTROL EQUIPMENT/COST 

Capital costs of sulfur dioxide control systems for utility boilers, 

2:11161 
POLLUTION CONTROL EQUIPMENT/DESIGN 

Anti-pollution exhaust system for vehicles (Patent), 2:10320 

Apparatus for reducing the toxic components in the exhaust gas 
of internal combustion engines (Patent), 2:10322 

Arrangement for correcting the proportions of air and fuel 
supplied to an internal combustion engi : 

Closed loop combustion pressure control (Patent), 2:10332 

Continuous filter silo for the cleaning of flue gases (Patent), 
2:9664 

Corona discharge apparatus (Patent), 2:10319 

Fluid injecting devices in an internal combustion engine 
(Patent), 2:10306 

Fuel saver and pollution control device (Patent), 2:10321 

Method of oxidizing fuels (Patent), 2:10333 


POLYMERS/PHYSICAL PROPERTIES 


Process for utilizing collected material removed from effluent 
gas (Patent), 2:9335 
POLLUTION CONTROL EQUIPMENT/PERFORMANCE 
TESTING 


Development of an emission test procedure for a gasoline vapor 
control system, 2:11153 . 


POLLUTION CONTROL EQUIPMENT/TECHNOLOGY 
ASSESSMENT 


Development of equipment to meet emission control compliance 
schedules in the utility industry, 2:11160 
Odor measurement and control, 2:11079 (CONF-741187-) 
POLLUTION CONTROL EQUIPMENT/TEST FACILITIES 
Capabilities of commerically available gas-cleaning devices for 
~~ — emissions control: a research program, 
POLLUTION REGULATIONS/COMPLIANCE 
Ambient air quality standards: here we are, what do we do. 
Proceedings of a ST) 7 held March 24-25, 1975, in St. 
Louis, Missouri, 2:11157 
Can fuel processing compete with flue gas processing, 2:10145 
Development of equipment to meet emission control compliance 
schedules in the utility industry, 2:11160 
POLLUTION REGULATIONS/ENFORCEMENT 
New directions in opacity measurements, 2:11155 
POLLUTION REGULATIONS/PLANNING 
Five years — with the air resource management 
approach, 2:10143 
Indiana regulations now and the future, 2:11152 (CONF- 
741187-) 
POLLUTION REGULATIONS/POLLUTION CONTROL 


Development of equipment to meet emission control compliance 
schedules in the utility industry, 2:11160 
POLLUTION REGULATIONS/SOCIO-ECONOMIC FACTORS 
Coatings industry and photochemical oxidant, 2:11159 
Effect of EPA performance standards on fuel suppliers, 2:1 1202 
POLONIUM 210/DIFFUSION 

Distribution of some chemical elements between dissolved and 
particulate phases in the ocean. Research period: August 1, 
1975-July 31, 1976 (Fallout *"°Po and *"°Pb diffusion in 
oceans), 2:11190 (COO-3566-17) 

POLYACRYLATES/BIBLIOGRAPHIES 

Acrylic resins. Part II. Methacrylate polymers (citations from 
NTIS data base). Report for 1964-Mar 1976 (172 abstracts; 
25 new entries), 2:1 7 (NTIS/PS-76/0149) 

Acrylic resins. Part II. Methacrylate polymers, 1975 (citations 
from Engineering Index). Report for 1975 (177 abstracts), 
2:10648 (NTIS/PS-76/0150) 

POLY ACRYLATES/SYNTHESIS 

Acrylic resins. Part II. Methacrylate polymers (citations from 
NTIS data base). Report for 1964-Mar 1976 (172 abstracts; 
25 new entries), 2:10647 (NTIS/PS-76/0149) 

Acrylic resins. Part II. Methacrylate polymers, 1975 (citations 
from Engineering Index). Report for 1975 (177 abstracts), 
2:10648 (NTIS/PS-76/0150) 

POLYAMIDES 
See also POLYURETHANES 
POLY AMIDES/FLUORESCENCE 

General Chemistry Division quarterly report, April-June 1976, 
2:10579 (UCID-15644-76-2) 

POLYCYCLIC AROMATIC 

HYDROCARBONS/BIBLIOGRAPHIES 

Polycyclic aromatic hydrocarbons: occurrence and analysis: a 
partial bibliography. Technical report, 2:11058 (AD-A- 
023545) 

POLYCYCLIC AROMATIC HYDROCARBONS/ECOLOGICAL 

CONCENTRATION 

Polycyclic aromatic hydrocarbons: occurrence and analysis: a 

ial bibliography. Technical report, 2:11058 (AD-A- 
23545) 
POLYENES/CHEMICAL PREPARATION 
1,6-methano[ 10]annulen-! 1-ylidene, 2:10635 
POLYENES/STRUCTURAL C ICAL ANALYSIS 
1,6-methano[ 10 ]Jannulen-! |-ylidene, 2:10635 
POLYETHERS 


See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS/CHEMICAL ANALYSIS 
HALTHANE polyol round robin test results, 2:10582 (UCID- 
17289) 


YMERS 
See also PLASTICS 
POLYMERS/MATERIALS TESTING 
Evaluation of existing t characterization techniques and 
capabilities of the General Chemistry and Organic Materials 
Divisions in the Chemi and Materials Science Department, 
2:10538 (UCID-17288) 





POLYMERS/PHYSICAL PROPERTIES 


POLYMERS/PHYSICAL PROPERTIES 
Unique metal-aromatic polymers (In energy-related devices), 
2:10541 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 

POLYSTYRENE/THERMAL DEGRADATION 
Coal mine combustion products: conveyor belts. Report of 

investigations, 1976, 2:10540 (PB-250728) 

POL AFLUORETHYLENE 

See TEFLON 
POLYURETHANES/HYDROLYSIS 
Hydrolytic stability of Adiprene L-100 and alternate materials. 
Final report, 2:10542 (BDX-613-1489) 
POLYVINYLS 
See also POLYACRYLATES 
POLYSTYRENE 

POLYVINYLS/THERMAL DEGRADATION 

Coal mine combustion products: conveyor belts. Report of 
investigations, 1976, 2:10540 (PB-250728) 
ON DYNAMICS 

World food, energy, man, and environment, 2:10163 

POPULATIONS 

See also HUMAN POPULATIONS 

POPULATIONS/STABILITY 

Ecological stability: an ecosystem perspective. Classical and 
current thoughts: review of selected literature, 2:11162 
(ORNL/TM-5517) 

POROUS MATERIALS/TWO-PHASE FLOW 

Solution of the equations for multi-dimensional two-phase 
immiscible flow by variational methods, 2:9056 

PORPHYRINS/CHEMICAL PREPARATION 

Synthesis and characterization of new isomeric water-soluble 
porphyrins. Tetra(2-N-methylpyridyl )porphine and tetra(3-N- 
pe gg” —_ (Acid solvolysis of zinc porphyrin 
isomers), 2:10633 

PORPHYRINS/CHEMICAL REACTION KINETICS 

Synthesis and characterization of new isomeric water-soluble 
porphyrins. Tetra(2-N-methylpyridyl )porphine and tetra(3-N- 
ree —* (Acid solvolysis of zinc porphyrin 
isomers), 2 

PORTSMOUTH "GASEOUS DIFFUSION PLANT/COST 
BENEFIT ANALYSIS 
Portsmouth Gaseous Diffusion Plant expansion, Piketon, Ohio. 

Volume 1. Draft environmental statement, 2:11206 (ERDA- 
1549( Vol. 1)(Draft)) 

Portsmouth Gaseous Diffusion Plant expansion, Piketon, Ohio. 
Volume 2. Draft environmental statement, 2:11207 (ERDA- 
1549( Vol.2)(Draft)) 

PORTSMOUTH GASEOUS DIFFUSION PLANT/ECONOMICS 
Portsmouth Gaseous Diffusion Plant expansion, Piketon, Ohio. 

Volume 1. Draft environmental statement, 2:11206 (ERDA- 
1549( Vol.1)(Draft)) 

PORTSMOUTH GASEOUS DIFFUSION 
PLANT/ENVIRONMENTAL EFFECTS 
Portsmouth Gaseous Diffusion Plant expansion, Piketon, Ohio. 

Volume 2. Draft environmental statement, 2:11207 (ERDA- 
1549( Vol.2)(Draft)) 

PORTSMOUTH GASEOUS DIFFUSION 
PLANT/ENVIRONMENTAL IMPACT STATEMENTS 
Portsmouth Gaseous Diffusion Plant expansion, Piketon, Ohio. 

Volume |. Draft environmental statement, 2:11206 (ERDA- 
1549(Vol.1)(Draft)) 

Portsmouth Gaseous Diffusion Plant expansion, Piketon, Ohio. 
Volume 2. Draft environmental statement, 2:11207 (ERDA- 
1549( Vol.2)(Draft)) 

PORTSMOUTH GASEOUS DIFFUSION 
PLANT/NONRADIOACTIVE WASTE DISPOSAL 
Portsmouth Gaseous Diffusion Plant expansion, Piketon, Ohio. 

Volume 2. Draft environmental statement, 2:11207 (ERDA- 
1549( Vol.2)( Draft) ) 

PORTSMOUTH GASEOUS DIFFUSION 
PLANT/RADIOACTIVE WASTE DISPOSAL 
Portsmouth Gaseous Diffusion Plant expansion, Piketon, Ohio. 

Volume 2. Draft environmental statement, 2:11207 (ERDA- 
1549( Vol.2)( Draft) ) 

PORTSMOUTH GASEOUS DIFFUSION PLANT/SOCIO- 
ECONOMIC FACTORS 
Portsmouth Gaseous Diffusion Plant expansion, Piketon, Ohio. 

Volume 1. Draft environmental statement, 2:11206 (ERDA- 
1549(Vol.1)(Draft)) 

Portsmouth Gaseous Diffusion Plant expansion, Piketon, Ohio. 
Volume 2. Draft environmental statement, 2:11207 (ERDA- 
1549( Vol.2)(Draft)) 

PORTUGAL/TECHNOLOGY TRANSFER 
Summary minutes of and commentary on the second meeting on 

an industrial international data base, Rome, February 25-26, 
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1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 
ery era ight oa A bie 
yp lasma, 2:11899 
Pos RON CAME OPORTIONAL 
CHAMBERS 
Multiwire 279 ee sme chambers with delay-line readout for the 
report, 2:1 2 (PB-252593) 
POTASSIUM/COMPATIBILITY 
T-111 rankine system corrosion test loop, Volume 1. Final 
= 11 rankine system corrosion test loop, Volume 2. Final 
rt, 2:10469 (N-76-18259) 
POTA: SIUM/GAMMA SPECTROSCOPY 
gamma-ray spectrometry. Annual report to the Johnson Space 
Center, National Aeronautics and Space Administration, for 
the period ending May 31, 1975 (final report), 2:10589 (N- 
Gamma rays following the interaction of 70 MeV pions with S-D 
shell nuclei, 2:11699 
POTASSIUM/PION PLUS REACTIONS 
shell nuclei, 2:11699 
POTASSIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Design, construction, and application of XRF systems for 
environmental samples. Progress report, August 1, 1975-June 
30, 1976, 2:11212 (COO-3040-5) 
POTASSIUM/ROOT ABSORPTION 
membrane. Progress report, September 1, 1975-August 31, 
1976, 2:11368 (COO-i1495-28) 
POTASSIUM BROMIDES/THERMAL CONDUCTIVITY 
solids, 2:10433 (COO-3151-67) 
POTASSIUM CHLORIDES/PHYSICAL RADIATION EFFECTS 
Studies of laser d henomena in materials. Interim report, 
POTASSIUM COMPOUNDS/ABSORPTION SPECTRA 
Properties of solvated electrons and associated species in metal 
solutions and kinetics of electron- and proton-transfer 
1976 (Cryptand compounds), 2:10603 (COO-958-53) 
POTASSIUM HYDROXIDES/SOLVENT PROPERTIES 
Anodic oxidation of lithium in aqueous solutions of electrolytes, 
POTASSIUM IODIDES/CHEMICAL RADIATION 
Pulse radiolysis of concentrated aqueous solutions of chloride, 
iodide, and persulfate ions, 2:10651 
"'Glassy’’ low temperature thermal properties in crystalline 
solids, 2:10433 (COO-3151-67) 
POTASSIUM IONS/ION-ATOM COLLISIONS 
Scientific jnl (Below | keV), 2:11526 (AD-A-022428) 
POTASSIUM PERCHLORATES/X-RAY DIFFRACTION 
Industrial applications of powder x-ray diffraction analysis to the 
2352(OP)) 
POTATOES/CELL CULTURES 
Cellular approaches to agricultural genetics. Progress report, 
tobacco), 2:11325 (COO-2528-2) 
POTENTIAL SCATTERING/PHASE SHIFT 
FORTRAN program to plot phase shifts of the three-dimensional 


inch in a weakl 
imaging o' ‘ia re asssth radioisotopes. Annual progress 
report, 2:10468 (N-76-18258) 
Nuclear chemistry of returned lunar samples: nuclide analysis by 
POTASSIUM/PION MINUS REACTIONS 
Gamma rays following the interaction of 70 MeV pions with S-D 
analysis of trace elements in clinical, biological, and 
Movement of metal cations through the soil to the plant root 
"'Glassy’’ low temperature thermal properties in crystalline 
1 Nov 1974-31 Oct 1975, 2:10574 (AD-A-023269) 
reactions. Progress report, September 16, 1975-September 15, 
2:10478 (UCRL-Trans-1 1167) 
POTASSIUM IODIDES/THERMAL CONDUCTIVITY 
Symmetric charge transfer in low-energy ion-atom collisions. 
TiH/sub x/-KCLO, pyrotechnic system, 2:10552 (MLM- 
December 1, 1975-November 30, 1976 (Potatoes, barley, 
square well. Final report, 2:11829 (AD-A-019116) 


POWDER METALLURGY/COMPACTING 
Densification procedures in powder metallurgy, 2:10373 
(UCRL-Trans-1 1180) 
POWDER METALLURGY/MECHANICAL TESTS 
A test method for evaluation of metal rs. Final report Nov 
1973-Mar 1975, 2:10353 (AD-A-020322) 
POWER DEMAND/FORECASTING 
Demand structure, foundation of sensible su; concepts, 
2:10173 (ERDA-tr-166) ated 
Structures of urban power consumption, 2:10253 (ERDA-tr- 
166) 
POWER DISTRIBUTION/RESEARCH PROGRAMS 
T and D: the measured move underground, 2:10185 
POWER EXCURSIONS 
See EXCURSIONS 
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POWER GENERATION 
Status of waste incineration plants with heat recovery in the 
German Federal Republic, 2:9394 
POWER GENERATION/ECONOMICS 
How economic is energy recovery from waste, 2:9411 
New concept in electric generation and energy storage, 2:10110 
POWER GENERATION RGY POLICY 
Electric utilities, clean air act amendments, and sulfates, 
2:10174 (PB-243574) 
POWER GENERATION/PLANNING 
How EPRI o— (Electric Power Research Inst.), 2:10181 
POWER GENERATION/RESEARCH PROGRAMS 
How EPRI plans (Electric Power Research Inst.), 2:10181 
POWER GENERATION/SOCIO-ECONOMIC FACTORS 
Energy and human welfare: a critical analysis. Volume I. The 
social costs of power production (Book), 2:10184 
Management options in power plant siting to benefit biological 
resources, 2:9669 
POWER GENERATION/TECHNOLOGY ASSESSMENT 
Total impacts of alternative energy systems, 2:10199 (N-74- 
72717) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
NUCLEAR POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/COOLING SYSTEMS 
Integrated systems for power plant cooling and wastewater 
management, 2:10183 
POWER PLANTS/DESIGN 
Hybrid cycle power plant with heat accumulator for storing heat 
———- fluid transferring heat between cycles (Patent), 
Implications of high efficiency power cycles for electric power 
generation (Using hydrogen as working fluid desorbed from 
metal hydrides), 2:9623 
POWER PLANTS/ECONOMETRICS 
Power plant economic model program description and user's 
guide, 2:9613 (PB-243625) 
POWER PLANTS/ENVIRONMENTAL EFFECTS 
Impact of Indiana power plants on ambient air quality, 2:1 1086 
(CONF-741187-) 
Management options in power plant siting to benefit biological 
resources, 2: 9 
On possible undesirable atmospheric effects of heat rejection 
from large electric power centers, 2:9631 (AD-A-021745) 
POWER PLANTS RATED COOLING SYSTEMS 
Integrated systems for power plant cooling and wastewater 
management, 2:10183 
POWER PLANTS/OFF-PEAK ENERGY STORAGE 
Advanced concepts in no-oil compressed air energy storage, 
2:10081 (ERDA-76-124) 
POWER PLANTS/SITE SELECTION 
Management options in power plant siting to benefit biological 
resources, 2:9669 
Power plant siting in the United States: a state regulatory agency 
viewpoint, 2:10182 
POWER PLANTS/THERMODYNAMIC CYCLES 
Implications of high efficiency power cycles for electric power 
generation (Using hydrogen as working fluid desorbed from 
metal hydrides), 2:9623 
POWER PLANTS/WASTE HEAT 
On possible undesirable atmospheric effects of heat rejecti 
from large electric power centers, 2:9631 (AD-A-021745) 
POWER REACTORS 
See also ATLANTIC-1 REACTOR 
ATLANTIC-2 REACTOR 
AVR REACTOR 
BELOYARSK-I REACTOR 
BELOYARSK-2 REACTOR 
BEZNAU-I REACTOR 
BEZNAU-2 REACTOR 
BIBLIS-A REACTOR 
BOR-60 REACTOR 
BORSSELE REACTOR 
CIRENE REACTOR 
CLINCH RIVER BREEDER REACTOR 
DODEWAARD REACTOR 
DUANE ARNOLD-I REACTOR 
EBR-2 REACTOR 
FUKUSHIMA-2 REACTOR 
HINKLEY POINT-B REACTOR 
INDIAN POINT-2 REACTOR 
JATR REACTOR 


JPDR REACTOR 
MAGNOX TYPE REACTORS 
MUEHLEBERG REACTOR 
OCONEE-1 REACTOR 
OYSTER CREEK-1 REACTOR 
PROCESS HEAT REACTORS 
STADE REACTOR 
TAKAHAMA-I REACTOR 
THTR-300 REACTOR 
VRAIN REACTOR 
WUERGASSEN REACTOR 
WWER TYPE REACTORS 
POWER REACTORS/FORECASTING 
Study of a fission power reactor development strategy for the 
United States. Interim report, Dec 1974-May 1975 on Phase 
1, 2:9673 (PB-243943/8ST) 
POWER REACTORS/PRESSURE VESSELS 
Multi-sensor device for simultaneously locating several stress 
wave sources (Patent), 2:9882 
Ultrasonic testing tool for nuclear reactor vessel, 2:9893 
Wall inspection device (Patent), 2:9881 
POWER REACTORS/RADIOACTIVE WASTE DISPOSAL 
National Waste Terminal Storage Program, 2:9297 (Y/OWI/TM- 


1) 

POWER REACTORS/REACTOR SAFETY 
Methodology development for statistical evaluation of reactor 

safety analyses, 2:9998 (EPRI-NP-194) 

POWER REACTORS/REACTOR VESSELS 
Heavy-section steel technology program. Quarterly progress 

report for January-March 1976, 2:10405 
(ORNL/NUREG/TM-28) 

POWER REACTORS/SAFETY ENGINEERING 
Present status of reactor safety study (Japan), 2:10040 

POWER REACTORS/SHIELDS 
Measured and calculated neutron albedo for concrete and iron, 

2:9908 

POWER REACTORS/SPENT FUEL ELEMENTS 
Some aspects of washing and transportation of spent fuel from 

fast power reactors, 2:9814 (ERDA-tr-194) 

POWER REACTORS/STEAM SYSTEMS 
Cycle improvement for nuclear steam power plant (Patent), 

2:9909 

POWER SUPPLIES/DESIGN 

Baseball II-T multiple beam project 50 kV, 80 amp, power 
supply system for sustaining neutral beam sources, 2:12087 
(UCID-17239) 

Operating lighting units on coal mine dc power systems 
(Fluorescent, mercury-arc and sodium-vapor lights), 2:9019 
(BM-IC-8709) 

POWER SUPPLIES/EQUIPMENT PROTECTION DEVICES 
Saturating time-delay transformer for overcurrent protection 

(Patent application), 2:10853 

POWER SUPPLIES/PERFORMANCE 

Electrical and mechanical aspects in rating a 167 MVA surge- 
power motor-generator set, 2:1 1906 

High-energy pulsed-power sources for nuclear fusion 
experiments, 2:12088 

Pulse source of energy for the feed of a pinch with liner type 
setup, 2:12089 (AD-A-018532) 

POWER TRANSMISSION 

See also UNDERGROUND POWER TRANSMISSION 

POWER TRANSMISSION/RESEARCH PROGRAMS 
T and D: the measured move underground, 2:10185 

POWER TRANSMISSION/SUPERCONDUCTING CABLES 
Electrical, cryogenic and systems design of a dc superconducting 

power transmission line, 2:9670 (LA-UR-76-1839) 

POWER TRANSMISSION LINES/BIOLOGICAL EFFECTS 
Biological effects of high voltage electric fields: state-of-the-art 

review and program plan. Final report, 2:11381 (PB-247454) 

Biological effects of high voltage electric fields: bibli y and 
survey of ongoing work, 1975. Final report, 2:11382 (PB- 
247455) 

POWER TRANSMISSION LINES/SUPERCONDUCTING 
aes f thermal i locity in a long f 
Asymmetry of t propagation velocity in a long force- 

pee 4 rconducting test line, 2:9671 (LA-UR-76-1840) 

PO ‘COOLING-MISMATCH ACCIDENTS/SIMULATION 
Power-cooling mismatch test series. Test PCM-2A; test results 

(PWR), 2:9993 (ANCR-NUREG- 1347) 

PRASEODYMIUM 141/ENERGY-LEVEL TRANSITIONS 
Investigation of the natural line s of the giant dipole 

resonance, 2:11513 (AD-A-021831) 

PRASEODYMIUM ALLOYS/CRYSTAL FIELD 
Study of crystalline field in the rare-earth aluminium laves — 

by measurements of magnetization in high magnetic 
Id, 2:10446 





PRESSURE VESSELS 


PRESSURE VESSELS 
Structure for the protection of nuclear-reactor pressurized- 
vessels against rupture (Patent), 2:9713 
PRESSURE VESSELS/ACOUSTIC EMISSION TESTING 
Multi-sensor device for simultaneously locating several stress 
wave sources (Patent), 2:9882 
PRESSURE VESSELS/CLOSURES 
Device for shutting a pressurized enclosure (Patent), 2:9696 
PRESSURE VESSELS/CONSTRUCTION 
Planning and construction of prestressed concrete pressure 
vessels (HTGR), 2:9753 
PRESSURE VESSELS/DESIGN 
Coal Technology Program, annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 
PRESSURE VESSELS/FRACTURE PROPERTIES 
Feacture toughness of ferritic materials in light water nuclear 
reactor vessels. Final report, 2:9693 (PB-249017) 
PRESSURE VESSELS/INSPECTION 
— of primary coolant circuits of PWR type reactors, 
:9726 
Wall inspection device (Patent), 2:9881 
PRESSURE VESSELS/MATERIALS 
Heavy-section steel technology program. Quarterly progress 
rt for Jan -~March 1976, 2:10405 
( RNL/NUREG/TM-28) 
PRESSURE VESSELS/MEETINGS 
Pressure vessels and piping: analysis and computers, 2:9877 
PRESSURE VESSELS/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Quarterly 
progress report, May-July 1965, 2:10481 (BNWL-128) 
PRESSURE VESSELS/PROTECTIVE COATINGS 
Coal Technology Program, annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 
PRESSURE VESSELS/RELIEF VALVES 
Safety pressure relief system (Patent), 2:9895 
PRESSURE VESSELS/STRESS ANALYSIS 
Ultimate load analysis of prestressed concrete pressure vessels, 
2:9900 
PRESSURE VESSELS/SUPPORTS 
Nuclear reactor (Patent), 2:9717 
PRESSURE VESSELS/THERMAL INSULATION 
Cylindrical reinforced-concrete pressure vessel for nuclear 
reactors (Patent), 2:9887 
Nuclear reactor pressure vessel with an inner metal coating 
covered with a high temperature resistant thermal insulator 
ony for fast reactor and high temperature reactors), 


Nuclear reactors (Patent; HTGR and AGR), 2:9759 
PRESSURE VESSELS/THERMAL SHOCK 
Temperature decay in a reactor vessel subjected to thermal 
shock: an analytical solution, 2:10047 
PRESSURE VESSELS/THERMAL STRESSES 
Solving boundary value problems in composite media by 
separation of variables and transient temperature of a reactor 


vessel, 2:10048 
PRESSURE VESSELS/ULTRASONIC TESTING 
Ultrasonic testing tool for nuclear reactor vessel, 2:9893 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY BATTERIES/DESIGN 
Flat alkaline cell with positive and negative terminal connections 
and a third terminal connection for an auxiliary electrode 
(Patent), 2:10095 
PRIMARY COOLANT CIRCUITS 
Liquid-cooled nuclear reactor (Patent), 2:9809 
Principles of the analysis of mechanical structure resistance (in 
particular primary circuit structures), 2:9902 
PRIMARY COOLANT CIRCUITS/CORROSION 
Corrosion resistance of steels in conditions simulating the 
operation of the primary loop of a water-moderated water- 
cooled reactor, 2:9716 
PRIMARY COOLANT CIRCUITS/FLUID FLOW 
Analytical model for transient fluid mixing in upper outlet 
plenum of an LMFBR, 2:9781 (BNL-NUREG-21782) 
PRIMARY COOLANT CIRCUITS/INSPECTION 
In-service diagnostics of LWR primary coolant circuits, 2:9711 
Inspection of primary coolant circuits of PWR type reactors, 


2:9726 
PRIMARY COOLANT CIRCUITS/PIPES 
Reactor primary coolant system pipe rupture study. Progress 
report No. 33, January-June 1975 (BWR), 2:10001 (GEAP- 
10207-33) 
Reactor primary coolant system pipe rupture study. Progress 
—s 35) 35, January-March 1976 (BWR), 2:10002 (GEAP- 
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PRIMARY COOLANT CIRCUITS/PUMPS 
Method and means for abruptly terminating the flow of fluid in 
closed circulating systems of nuclear reactor plants or the like 
(Patent; PWR), 2:9737 
PRIMARY COOLANT CIRCUITS/WATER CHEMISTRY 
Device for measuring the boron concentration of the light water 
of a nuclear reactor primary circuit (Patent), 2:9935 
PRIMARY COSMIC RADIATION/VARIATIONS 
Three-dimensional structure of the extended solar magnetic field 
and the sunspot cycle variation in cosmic ray intensity, 
2:11437 (AD-A-024604) 
PRINTED CIRCUITS/BONDING 
Analysis of thick film conductor inks, 2:10556 (BDX-613-1491) 
PRIVACY ACT 
AESOP conference. Volume 14. Proceedings of a conference 
held March 31-April 2, 1976, in Arlington, Virginia 
(Association for ERDA Systems, Operations, and 
Programming), 2: tpt! (CONF.760357. ) 
PROC HEAT/SO NDS 
Shallow solar pte eg for industrial process heat: the ERDA- 
SOHIO project, 2:9539 (UCRL-78288(Rev.1)) 
PROCESS HEAT REACTORS 
Nuclear process heat, 2:9757 
PROCESS HEAT REACTORS/COAL GASIFICATION 
Coal gasification by nuclear process heat. Realizability and 
technical-economic prospects of coal eee | and of 
nuclear heat from high-temperature reactors, 2:9745 
Coal refining with nuclear heat is the target, 2:9854 
PROCESS HEAT REACTORS/COAL LIQUEFACTION 
Coal refining with nuclear heat is the target, 2:9854 
PROCESS HEAT REACTORS/DESIGN 
Nuclear analysis of the 4000 MW(t) gas turbine HTGR, 2:9740 
(GA-A-13993) 
Process heat engineering design studies for very high 
temperature reactors, 2:9851 (GA-A-13801(Vol.2)) 
PROCESS HEAT REACTORS/DISTRICT HEATING 
Heat energy from nuclear power stations (Switzerland), 2:9855 
PROCESS HEAT REACTORS/ECONOMICS 
Nuclear ‘long-distance energy’ for industry, 2:9853 
PROCESS HEAT REACTORS/MEETINGS 
High temperature reactor and process applications. Proceedings 
of the international conference organized by the British 
Nuclear Energy Society in London, 26-28 November 1974, 
2:9852 
PROCESS HEAT REACTORS/USES 
Coal Technology Program, annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 
PROC (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 
PROFESSIONS 
See OCCUPATIONS 
PROGRAMMING/RESEARCH PROGRAMS 
Survey of applied and computational mathematics at LLL, 
2:11833 (UCID-17099) 
OGRAMMING LANGUAGES 
Survey of semantic modeling techniques, 2:12129 (IS-3951) 
PROJECT INDEPENDENCE 
Assessment of U.S. energy options for Project Independence 
(Evaluation using set of 7 scenarios), 2:10166 (UCRL- 
51638(Rev.1)) 
PROJECT INDEPENDENCE/INDUSTRIAL PLANTS 
— of manpower requirements by occupation for alternative 
in the energy-related industries, United States, 
1970 to 1990. Volume iil, 2:10117 (PB-243477) 
PROJECT INDEPENDENCE/MANPOWER 
Study of manpower requirements by occupation for alternative 
technologies in the ae tent industries, United States, 
1970 to 1990. —- Ill, 2:10117 (PB-243477) 
PROJ 
no sootes Bais oblique targets: analysis and design 
ns, 2:10413 (UCRL-52057) 


OMETHAZINE 
See AMINES 


OMINENCES (SOLAR) 
See SOLAR PROMINENCES 
PROPANE/CHEMICAL REACTIONS 
Effect of on h nolysis, isomerization, and 
peek eb oinsion on polycrystalline platinum and 
iridium foils, 2: 10632 
E/FLAMES 


PROPAN 

Radiative ene: transfer from turbulent diffusion flames, 2:9373 
PROPANE/SOLVENT PROPERTIES 

ars tee in cryogenic NGL and LNG, 2:9122 
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PROPELLANTS/MOLECULAR STRUCTURE 
Quantum mechanical studies on chemical reactivity and ballistic 
chemistry. VI. Literature review on the relationship between 
structure and reactivit: i isomeric tetrazole derivatives, 
2:10626 (AD-A-018652 
PROPELLANTS/PR' COATINGS 
An investigation of nonreactive surface coatings for use in solid 
Hlant arc-i ition studies. Final research rt, 
Bn1O5 516 (AD-A-0 “Ot 54D) —— 
PROPENE 
See PROPYLENE 
PROPYLENE/SYNTHESIS 
Process for manufacturing hydrocarbons (Patent), 2:9378 
PROTACTINIUM 231 DING 
Quality of fissile fuel bred in a fusion reactor blanket, 2:12061 
(BNWL-SA-5750) 
PROTACTINIUM 231/RECOVERY 
Mound Laboratory activities for the Division of Physi 
Research: January-June 1976, 2:10623 (MLM-2354) 
PROTACTINIUM 233/BREEDING 
Quality of fissile fuel bred in a fusion reactor blanket, 2:12061 
(BNWL-SA-5750) 
PROTECTION 
See SAFETY 
PROTECTION (CORROSION) 
See CORROSION PROTECTION 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS/INSPECTION 
Coal Technology Program progress report, August 1976, 2:8897 
(ORNL/TM-5654) 
PROTECTIVE COATINGS/NONDESTRUCTIVE TESTING 
Coal Technology Program, annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 
PROTEINS 
See also PEPTIDES 
PROTEINS/BIOCHEMICAL REACTION KINETICS 
Cyclic nucleotides, protein phosphorylation and synaptic 
function, 2:11222 
Some structural properties of the cholinergic receptor protein in 
its membrane environment relevant to its function as a 
pharmacol tor, 2:11225 
PROTEINS/BIOC Y 
Protein components of the gap junction, 2:11218 
PROTEINS/BIOSYNTHESIS 
Microbial synthesis from aldehyde containing hydrocarbon 
derived products (Patent; by reaction of aldehyde with organic 
N before fermentation), 2:9087 
Relationship of the synthesis and processing of proteins to 
radiation induced mitotic delay (Studies in slime mold, 
Physarum), 2:11332 (COO-2486-365) 
Studies with infections fragments of phage DNA. Final report, 
January 1, 1970-June 30, 1976, 2:11211 (COO-2084-19) 
PROTEINS/MOLECULAR STRUCTURE 
Some structural properties of the cholinergic receptor protein in 
its membrane environment relevant to its function as a 


pharmacological r 2:11225 
PROTEINS/PHOSPHOR TION 
Cyclic nucleotides, protein 1 re and synaptic 
function, 2:11222 
PROTEINS/RADIOLYSIS 
Action of radiations on some model systems. 
Technical progress report, | October 1975-1 June 1976 (Low- 
dose irradiation), 2:11327 (COO-3009-25) 
PROTEINS/RECOVERY 
Protein and energy conservation of poultry and fractionated 
animal waste (Cereco system fractionates manures into three 
products: fibers, protein, ash), 2:10212 
PROTEINS/SYNTHESIS 
Protein production rates by algae using swine manure as a 
substrate, 2:10213 
PROTON eemcger  tan 
Applications of proton radiation to cancer the 
= 1 Jan-31 Mar 1973, 2:11341 (PB-2 5) 
PROTON REACTIONS/ABSORPTION 
Pion absorption and riments ((2,77N), (7,NN), 
(a yX), T+ A= vy Cc + X, (#,N)(p,m)), 2:11596 
PROTON REACTIONS/C 
and antianalogue states in “Zn, 2:11714 (CONF- 
135-P2) 
Existence of a 4* giant dipole resonance in '*O 
cree shell model calculation, 2:1 1646 ( 
) 
Giant multipole resonances st 
2:11675 (CONF-7509135- P2) 


- Quarterly 


bya 
F-7509135- 


with the (p,y) reaction, 


PROTON-NEUTRON INTERACTIONS/QUASI-ELASTIC 


Search for er E2 strength above the giant dipole 
resonance of wa capture pp mma 2:11674 
(CONF. 7509135 


PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 
“sae reaction to the anti-analog state in “K (Results fitted 
ith one-step mechanism), 2:11711 (AD-A-024138) 
microscopic description of IAS transitions induced by 25-, 35- 
, and 45-MeV protons, 2:11712 (AD-A-024139) 
A note on discrepancies between (p .n) and (p,np) reactions on 
nuclei near A = 208, 2:11738 (AD-A-024143) 
Neutron experiments at LAMPF (300 to 800 MeV, differential 
cross sections), 2:11554 (ORO-4449-8) 
PROTON REACTIONS/EXCHANGE INTERACTIONS 
Are pionic exchange-current contributions to p + p yields 7H + 
e* + v/sub e/ well determined, 2:11626 
PROTON REACTIONS/GIANT RESONANCE 
Existence of a 4* giant dipole resonance in “*O su 
continuum shell model calculation, 2:11646 ( 


P2) 
PROTON REACTIONS/INCLUSIVE INTERACTIONS 

Pion induced inclusive reactions, 2:11703 

PROTON REACTIONS/INELASTIC SCATTERING 

Level scheme of **Sc from (p,p’,y) reaction and “Ti yields “Sc 
decay, 2:11709 (CONF-7509135-P2) 

PROTON REACTIONS/ONE-NUCLEON TRANSFER 

REACTIONS 

Enhancement of multi-step processes compared to simple 
stripping or pick-up for the case of high momentum transfer, 
2:11645 (CONF-7509135-P2) 

PROTON REACTIONS/PICKUP REACTIONS 

“He(p,d)*He reaction at E/sub p/ = 770 MeV, 2:11629 

Enhancement of multi-step processes compared to simple 
stripping or pick-up for the case of high momentum transfer, 
2:11645 (CONF-7509135-P2) 

Existence and properties of the ‘'upper’’ bands responsible for 
backbending in deformed even-even nuclei, 2:11733 (CONF- 
7509135-P1) 

PROTON REACTIONS/QUASI-ELASTIC SCATTERING 

Neutron experiments at LAMPF (300 to 800 MeV, differential 
cross sections), 2:11554 (ORO-4449-8) 

Quasi-elastic scattering of 670 MeV protons on deuteron 
clusters in *Li and ’Li nuclei, 2:11673 (CONF-7509135-P2) 

PROTON REACTIONS/SCATTERING 
Effect of anti-symmetrization on back-angle p-d scattering, 
2:11627 
PROTON REACTIONS/STRIPPING 
et. a*)*He reaction at 415 and 716 MeV, 2:11616 
and antianalogue states in “Zn, 2:11714 (CONF- 
AS08135. P2) 

Calculation of the pion production reaction *He(p,7*)*He 
(Distorted wave impulse approximation), 2:11615 

Current theories of pion production and absorption, 2:1 1669 

Low energy pion production by 400 to 500 MeV protons, 
2:1167 


bya 
F-7509135- 


Models for proton induced pion production (One, two, and 
three nuc models for pmatttpte scattering), 2:11774 
Positive and negative pion a near threshold, 2:11648 
Relativistic PWIA for (p,7*) reactions, 2:11649 
PROTON REACTIONS NUCLEAR REACTIONS 
Are pionic exchange-current contributions to p + p yields 7H + 
e* + v/sub e/ well determined, 2:11626 
PROTON SPECTROMETERS/DESIGN 
ign of a low energy proton spectrometer. Final report, | Nov 
1970-31 Oct 1975, 2:10917 (AD-A-021469) 
PROTON-ANTIPROTON INTERACTIONS/CHARGE- 

re as hange below 1.1 GeV/ 

Anti c exc’ scattering below ic 
(Experiment improvement and extension), 2:11552 (LBL- 
5361) 

PROTON-ANTIPROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 


Anti charge exchange scattering below 1.1 GeV/c 
ardent improvement and extension), 2:11552 (LBL- 


5361) 
ON INTERACTIONS/CHARGE-EXCHANGE 


INTERA( 
Evidence for a A-nucleon virtual state a .65 GeV/c), 2:11582 
PROTON-DEUTERON INTERACTIONS/PIONIZATION 
Pion production by 800 MeV protons from deuterium with a 
neutron, 2:11556 
PR ~DEUTERON INTERACTIONS/VIRTUAL STATES 
Evidence for a A-nucleon virtual state (1.65 GeV/c), 2:11582 
NEUTRON INTERACTIONS/CHARGE-EXCHANGE 


Neutron, experiments at LAMPF (300 to 800 MeV, differential 
cross sections), 2:11554 (ORO-4449-8) 





PROTON-NEUTRON INTERACTIONS/QUASI-ELASTIC 


PROTON-NEUTRON INTERACTIONS/QUASI-ELASTIC 
SCATTERING 


Neutron experiments at LAMPF (300 to 800 MeV, differential 
cross sections), 2:11554 (ORO-4449-8) 
PROTON-PROTON INTERACTIONS/PIONIZATION 
Pion —— in p-p interactions at 800 MeV, 2:11555 


See also SOLAR PROTONS 
PROTONS/TRANSLOCATION 
Proton translocation in chloroplasts and its relationship to 
electron transport between the photosystems, 2:11213 (COO- 
3326-48) 


OTOPLASTS 
See PLANT CELLS 
PROTOSTARS 
H,O maser emission associated with T Tauri and other regions 
of star formation, 2:11420 (AD-A-018361) 
PROTOSTARS/INFRARED RADIATION 
Infrared observations of H II regions at A less than or equal to 
40p, 2:11458 
PSI RESONANCES 
Radiative decays of PSI(3684) (Branching fraction, upper 
limits), 2:11559 (LBL-5518) 
PSI-3105 RESONANCES/DECAY 
xX troscopy and newer particles (Branching ratios, angular 
distributions), 2:11547 (LBL-5372) 
PSI-3695 RESONANCES/DECAY 
Radiative decays of PSI(3684) (Branching fraction, upper 
limits), 2:11559 (LBL-5518) 
PSYCHOLOGY 
See BEHAVIOR 


See TEFLON 
PUBLIC UTILITIES/ECONOMIC POLICY 
Ohio's new utility rate-making law, 2:10175 
PUBLIC UTILITIES/FINANCIAL DATA 
Proposed statement of policy: correction, 2:9628 
Statistics of privately owned electric utilities in the United 
States, 1973. Classes A and B companies, 2:9614 (PB- 
243637/6ST) 
PUBLIC UTILITIES/LEGISLATION 
Ohio's new utility rate-making law, 2:10175 
PUBLIC UTILITIES/OPERATION 
Statistics of privately owned electric utilities in the United 
States, 1973. Classes A and B companies, 2:9614 (PB- 
243637/6ST) 
PUBLIC UTILITIES/POLLUTION CONTROL EQUIPMENT 
Development of equipment to meet emission control compliance 
schedules in the utility industry, 2:11160 
PUERTO RICO/SEISMIC EVE 
Special Data Collection System (SDCS) event report, Puerto 
Rico Region, 17 June 1975, 2:11391 (AD-A-021400) 
PUERTO RICO/TERRESTRIAL ECOSYSTEMS 
Effects of ionizing radiation upon natural populations and 
ecosystems. Final report (Ecological perspectives in land use 
lanning), 2:11175 (ORO-3299-140) 


See SLURRIES 
PULSARS/BIBLIOGRAPHIES 
Quasars, pulsars and black holes (a bibliography with abstracts). 
Report for 1964-Feb 1976, 2:11423 (NTIS/PS-76/0134) 
D STORAGE POWER PLANTS/COMPARATIVE 
EVALUATIONS 
Factors to be considered in the implementation of a central 
storage facility, 2:10076 (ERDA-76-124) 
“ ae sap rote ps PLANTS/COST ™ 
‘ombination of a pumped water er plant with a storage 
electric power plant, 2:10087 CERDAtr-212) eee 
PUMPED STORAGE POWER PLANTS/ECONOMICS 
= to be considered in the implementation of a central 
torage facility, 2:10076 (ERDA-76-i24) 
PUMPED STORAGE POWER PLANTS/FEASIBILITY 
STUDIES 
Combination of a pumped water er plant with a storage gas 
electric power ~ t, 2:10087 (ERDA tr-212) 
PUMPED STORAGE POWER PLANTS/REGULATIONS 
Federal Power Commission —— of compressed air energy 
storage projects (1), 2:10083 (ERDA-76-124) 


See also VACUUM PUMPS 
— ted main coolant pumps for pressurized-water reactors 
tent), 2:9719 
neiegeny aggregate for use in nuclear reactors (Patent; 
overrunning and counterrotation prevention clutches), 2:9897 
PUMPS/CAVITATION 
—e background noise (LMFBR), 2:9769 (ANL-CT- 
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PUMPS/CONTROL SYSTEMS 
Method and means for abruptly terminating the flow of fluid in 
closed circulating systems of nuclear reactor plants or the like 
(Patent; PWR), 2:9737 
PUMPS/PERFORMANCE 
Review and analysis of state-of-the-art of multiphase oo 7 
technology. Technical Report No. 1, 2:10020 (PB-252749) 
PUREX PROCESS 
Problems in the use of the Purex process in the regeneration of 
fast neutron reactor fuel, 2:9216 (ERDA-tr-198) 
PURNIMA REACTOR/EXCURSIONS 
Major accident analysis and an examination of the Bethe-Tait 
assumptions for a small high-density fast reactor, 2:10042 
PUROX OLYSIS PR OCESS 
East Bay solid waste energy conversion system, 2:9361 
PUROX PYROLYSIS PROCESS/DESIGN 
Energy recovery from solid waste using the Union Carbide 
eatin. System, 2:9368 


oleae chloride.) 
'VC/THERMAL DEGRADATION 
"oa mine combustion products: conveyor belts. Report of 
investigations, 1976, 2:10540 (PB-250728) 
PWR TYPE REACTORS 
See also ATLANTIC-1 REACTOR 
ATLANTIC-2 REACTOR 
BEZNAU-1 REACTOR 
BEZNAU-2 REACTOR 
BIBLIS-A REACTOR 
BORSSELE REACTOR 
INDIAN POINT-2 REACTOR 
MUTSU REACTOR 
OCONEE-I REACTOR 
STADE REACTOR 
TAKAHAMA-I REACTOR 
WWER TYPE REACTORS 
PWR TYPE REACTORS/BLOWDOWN 
COBRA-IV simulation of the semiscale core during blowdown, 
2:9994 (BNWL-SA-5922) 
Experiment data report for Semiscale Mod-1 Test S-02-8; 
blowdown heat transfer test, 2:9990 (ANCR-NUREG-1238) 
PWR TYPE REACTORS/CONTAINMENT SHELLS 
Problems encountered in the construction of reactor safety 
containments from steel, 2:10371 
PWR TYPE REACTORS/CONTAINMENT SYSTEMS 
ICECON: a computer program used to calculate containment 
back pressure for LOCA ana analysis (including ice condenser 
plants), 2:10031 (XN-CC-39) 
PWR TYPE REACTORS/ECCS 
Emergency cooling system for nuclear reactors (Patent; PWR), 
2:9736 
Exxon Nuclear Company WREM-based generic PWR ECCS 
evaluation model update: ENC-WREM-II, 2:10029 (XN-76- 


27) 
PWR TYPE REACTORS/FLUID POISON CONTROL 
Method of measuring the concentration of the chemical shim 
liquid in the moderator of a pressurized-water reactor 
(Patent), 2:9938 
PWR TYPE REACTORS/FUEL CANS 
Reaction of Zircaloy cladding with steam under simulated loss- 
of-coolant accident conditions, 2:10035 (JPNRSR-23) 
PWR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Study of the vibratory behavior of fuel elements for PWR power 
reactors, 2:9729 
PWR TYPE REACTORS/LOSS OF COOLANT 
COMPARE: a computer program for the transient calculation of 
a system of volumes connected by flowing vents, 2:10008 
(LA-NUREG-6488-MS) 
Dewetting and rewetting or phases of thermo-hydraulic safety of 
a reactors (light water-cooled), 2:9997 (COO- 
-23) 
Experiment data report for Semiscale Mod-1 Test S-29-1 
(inte; test with asymmetrical break), 2:9991 (ANCR- 
NU 1327) 
Experiment data for Semiscale Mod-1 Test S-29-3; 
inte — reduced initial pressure, 2:9992 (ANCR- 
N 1329) 
Exxon Nuclear Company WREM-based generic PWR ECCS 
—— model update: ENC-WREM-II, 2:10029 (XN-76- 
7) 
Heat transfer and r of low pressure water in a heated 
vertical tube, 2:1001 1 (NUREG-0105) 
ICECON: a computer used to calculate containment 
back pressure for A analysis (including ice condenser 
plants), 2:1003 1 (XN-CC-39) 


Pr ature response of a full- PWR 
containment to a loss-of-coolant accident, 2:10057 
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Pressure wave p tion in a LWR downcomer and resultant 
load on the core shroud due to rupture of a primary coolant 
loop, 2:10050 

Probabilistic models for fuel rod puncturing in an LWR core 
during a LOCA, 2:10051 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume I. RELAP4/MODS description, 
2:10024 (TID-27136/1) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 

ser’s manual. Volume II. Program implementation, 2:10025 
(TID-27136/2) 

RELAP4/MODS: a computer program for transient thermal- 
hydraulic analysis of nuclear reactors and related systems. 
User’s manual. Volume III. Checkout applications, 2:10026 
(TID-27136/3) 

Thermo- and fluid-dynamic stresses of reactor safety vessels in 
—_ 4 eos accidents. Pt. 1. Full-pressure containments, 


Water entrainment in intercompartmental flows resulting from 
—- literature study. Topical report, 2:10018 (PB- 
PWR TYPE REACTORS/MELTDOWN 
ee = molten fuel-concrete interactions, 2:10022 (SAND- 
1) 
PWR TYPE REACTORS/PLUTONIUM RECYCLE 

Assessing the plutonium worth in light water reactors, 2:9849 

Economic alternatives for the long-term use of plutonium 
produced in light water reactors, 2:9712 

Evaluation of the plutonium value in light-water reactors, 2:9706 
(ERDA-tr-220) 

Final generic environmental statement on the use of recycle 
plutonium in mixed oxide fuel in light water cooled reactors. 
Executive summary, 2:9843 (NUREG-0002-ES) 

Final generic environmental statement on the use of recycle 
plutonium in mixed oxide fuel in light water cooled reactors. 
Volume 1, 2:9844 (NUREG-0002( Vol.1)) 

Final generic environmental statement on the use of recycle 
lutonium in mixed oxide fuel in light water cooled reactors. 
olume 2, 2:9845 (NUREG-0002(Vol.2)) 

Final generic environmental statement on the use of recycle 
plutonium in mixed oxide fuel in light water cooled reactors. 
Volume 3, 2:9846 (NUREG-0002(Vol.3)) 

Final generic environmental statement on the use of recycle 
lutonium in mixed oxide fuel in light water cooled reactors. 
olume 4, 2:9847 (NUREG-0002( Vol.4)) 

Final generic environmental statement on the use of recycle 
plutonium in mixed oxide fuel in light water cooled reactors. 
Volume 5. Public comments and Nuclear Regulatory 
Commission , 2:9848 (NUREG-0002( Vol.5)) 

PWR TYPE REA /POWER DISTRIBUTION 

Power-distribution control by absorber deficit compensation, 

79945 


PWR TYPE REACTORS/POWER-COOLING-MISMATCH 
ACCIDENTS 
Power-cooling mismatch test series. Test PCM-2A; test results 
+. 2:9993 (ANCR-NUREG- 1347) 
PWR TYPE REACTORS/PRESSURE VESSELS 
Device for shutting a pressurized enclosure (Patent), 2:9696 
Fracture toughness of ferritic materials in light water nuclear 
reactor vessels. Final report, 2:9693 (PB-249017) 
Nuclear reactor (Patent), 2:9717 
Structure for the tion of nuclear-reactor pressurized- 
vessels against rupture (Patent), 2:9713 
PWR TYPE REA /PRIMARY COOLANT CIRCUITS 
In-service diagnostics of LWR primary coolant circuits, 2:9711 
Inspection of primary coolant circuits of PWR type reactors, 
2:9726 
Method and means for abruptly terminating the flow of fluid in 
closed circulating systems of nuclear reactor plants or the like 
(Patent; PWR), 2:9737 
PWR TYPE REACTORS/PUMPS 
In main coolant pumps for pressurized-water reactors 
(Patent), 2:9719 
PWR TYPE REACTORS/REACTOR ACCIDENTS 
Potential accident risks in U.S. commercial nuclear power 
plants, 2:10055 
PWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
Load-follow demonstrations employing constant axial offset 
power-distribution control procedures, 2:9946 
Study and development of instrumentation for nuclear reactor 
control, 2:9942 
PWR TYPE KEACTORS/REACTOR COOLING SYSTEMS 
Dynamics of bubble growth under time-dependent pressure field, 
2:10033 


Procedure for detecting leakages of a fluid containing 
i ive substances and arrangement to carry it out 
(Patent; PWR), 2:9714 
PWR TYPE REACTORS/REACTOR INSTRUMENTATION 
Study and development of instrumentation for nuclear reactor 
control, 2:9942 
PWR TYPE REACTORS/REACTOR INTERNALS 
Nuclear reactor internals arrangement (Patent; PWR), 2:9735 
SAFRAN loop, 2:9727 
PWR TYPE REACTORS/REACTOR MATERIALS 
Corrosion of materials for LWR, 2:9699 
Selection of materials for LWR, 2:9698 
PWR TYPE REACTORS/REACTOR SAFETY 

Exxon Nuclear Company WREM-based generic PWR ECCS 

piace model update: ENC-WREM-II, 2:10029 (XN-76- 
) 

ICECON: a computer program used to calculate containment 
back pressure for LOCA analysis (including ice condenser 
plants), 2:10031 (XN-CC-39) 

Potential accident risks in U.S. commercial nuclear power 
plants, 2:10055 

Problems encountered in the construction of reactor safety 
containments from steel, 2:10371 

Reactor safety and technology. Quarterly progress report, 

Jan 1-March 31, 1976, 2:10009 (LAPR-NUREG-6317) 
PWR TYPE REACTORS/REACTOR STABILITY 
Power-distribution control by absorber deficit compensation, 
79945 
PWR TYPE REACTORS/SECONDARY COOLANT CIRCUITS 

Secondary coolant purification system with demineralizer bypass 
(Patent; PWR), 2:9734 

Steam power plant for nuclear reactor stations having 
pressurized water reactors (Patent), 2:9733 

PWR TYPE REACTORS/SIMULATION 

Simulation of the dynamic behaviour of pressurized-water 
reactor plants under operational and accident conditions, 
2:9720 

PWR TYPE REACTORS/STEAM GENERATORS 

Bases for plugging degraded PWR steam generator tubes, 2:9826 
(REG/G-1.121(8-76)) 

Caustic stress-corrosion behavior of Fe-Ni-Cr nuclear steam 
generator tubing alloys, 2:9738 

Corrosion problems in PWR steam generators, 2:9725 

Steam generators in indirect-cycle water-cooled reactors, 2:9728 

Straight-tube-once-through forced flow steam generator in the 
BBR reactor. Design and operational experience, 2:9721 

Thermally expanding support of a steam generator for nuclear 
reactors, especially pressurized-water reactors (Patent), 
2:9715 

PWR TYPE REACTORS/TRANSIENTS 

XTRAN-PWR: a computer code for the calculation of rapid 
transients in pressurized water reactors with moderator and 
fuel temperature feedback, 2:10030 (XN-CC-32(NP)-A) 

PYRANO! / ACCURACY 

"'So-called’’ Parson's black problem with old-style Eppley 
pyranometers, 2:9438 (NSF-RA-N-74-062) 

Comments on the quality of the NWS ree network data 
from 1954 to the present, 2:9439 (NSF-RA-N-74-062) 

Review of presently available solar radiation instruments, 2:9440 
(NSF-RA-N-74-062) 

PYRANOMETERS/CALIBRATION 

"So-called Parson's black problem with old-style Eppley 

pyranometers, 2:9438 (NSF-RA-N-74-062) 
PYRANOMETERS/OPERATION 

Review of presently available solar radiation instruments, 2:9440 

(NSF-RA-N-74-062) 
PYRANOMETERS/REVIEWS 

Future instrumentation for solar energy measurement, 2:9444 

(NSF-RA-N-74-062) 
PYRHELIOMETERS/ACCURACY 

Advances in pyrheliometric instrumentation, 2:9443 (NSF-RA- 
N-74-062) 

Review of presently available solar radiation instruments, 2:9440 
(NSF-RA-N-74-062) 

PYRHELIOMETERS/DESIGN 

Advances in pyrheliometric instrumentation, 2:9443 (NSF-RA- 
N-74-062) 

Normal incidence pyrheliometer with selective fields of view, 
2:9442 (NSF-RA-N-74-062) 

PYRHELIOMETERS/OPERATION 

Advances in pyrheliometric instrumentation, 2:9443 (NSF-RA- 
N-74-062) 

Review of presently available solar radiation instruments, 2:9440 
(NSF-RA-N-74-062) 

PYRHELIOMETERS/REVIEWS 

Future instrumentation for solar energy measurement, 2:9444 

(NSF-RA-N-74-062) 





PYRIDINES 
See also NICOTINE 
PYRIDINES/PROTON TRANSPORT 
Electronic excitation of ee oes systems. ——— report, 
Au 1, 1975-July 31, 1976, 2:10539 (C 2039-30) 
PY /REMOVAL 
Chemical desulfurization of coal to meet pollution control 
standards (5 refs.; only pytitic S removed), 2:8903 
Coal desulfurization by magnetic forces (5 refs.), 2:8904 
PYROLYTIC CARBON/CRYSTAL STRUCTURE 
Crystalline structure of pyrocarbon film deposited on pyrolytic 
oe _— Interim technical report, 2:10550 (A 
) 
PYROLYTIC CARBON/PERMEABILITY 
Tritium diffusion in nonmetallic solids of interest for fusion 
reactors. Annual ress report, August 1, 1975-August 1, 
1976, 2:10520 (ORO-4721-2) 


Q 


Q DEVICES/CYCLOTRON INSTABILITY 
Linear and nonlinear aspects of the current-driven ion cyclotron 
instability, 2:11987 
QUALITY ASSURANCE/REGULATORY GUIDES 
Quality assurance requirements for installation, inspection, and 
testing of mechanical equipment and systems, 2:9825 
(REG/G-1.116(6-76)) 
QUANTUM ELECTRODYNAMICS/BIBLIOGRAPHIES 
Quantum electrodynamics (a bibliography with abstracts ). 
Report for 1964-Feb 1976, 2:11585 (NTIS/PS-76/0132) 
QUANTUM MECHANICS 
Importance of nonseparability in quantum mechanical transition- 
state theory, 2:10615 
QUARK MODEL/NEUTRAL CURRENTS 
Five-quark model with flavour-changing neutral current and 
dimuon events, 2:11572 (COO-3130TA-334) 
QUARK MODEL/REVIEWS 
Quarks and partons, 2:11570 (BNL-21770) 
QUARKS/STARS 
Possibility of stable quark stars, 2:11415 (ORO-3992-277) 
QUARTZ/ABUNDANCE 
Mineralogy of oil shale in the upper part of the Parachute Creek 
member of the Green River formation in the eastern Uinta 
Basin, Utah (X-ray diffraction studies), 2:9127 (USGS-OFR- 
76-381) 
QUASARS/BIBLIOGRAPHIES 
Quasars, pulsars and black holes (a bibliography with abstracts). 
Report for 1964-Feb 1976, 2:11423 (NTIS/PS-76/0134) 


RABBIT TUBES/AUTOMATION 
Rabbit system (Patent), 2:9975 
RADIATION ACCIDENTS/RADIONUCLIDE MIGRATION 
Technological considerations in emergency instrumentation 
preparedness. Phase II-C. Emergency radiological and 
meteorological instrumentation for fuel reprocessing facilities, 
2:11140 (BNWL-1857) 
RADIATION ‘DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DOSES/COMPUTER CALCULATIONS 
Review of calculational models and computer codes for 
environmental dose assessment of radioactive releases, 
2:11351 (BNWL-B-454) 
RADIATION DOSES/MATHEMATICAL MODELS 
Dose co uences from airborne radioisotopes, 2:11343 
RADIATION Y 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING (CHEMICAL) 
See CHEMICAL RADIATION EFFECTS 
RADIATION HAZARDS 
Assessment, delineation, and control of radiation hazards, 
2:10984 (AD-A-017469) 
Current status of countermeasures against radiological 
contamination resulting from an atomic detonation. Part II, 
2:10985 (AD-A-017470) 
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RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES/BIOLOGICAL MODELS 
Ionization of liquids, 2:1 1326 (COO-2486-365) 
RADIATION MON IG 
See also AERIAL MONITORING 
RADIATION MONITORING/BACKGROUND RADIATION 
Background measurements in monitoring radioactive effluent 
(Review), 2:9317 
RADIATION MONITORS/PERFORMANCE TESTING 
Technological considerations in mae gre A instrumentation 
preparedness. Phase II-C. Emer —— logical and 
meteorological instrumentation for fuel pale facilities, 


2:11140 (BNWL-1857) 
RADIATION PROTECTION 
Rationale for and implementation of ALARA for the nuclear 
fuel — (As Low As Is Reasonably Achievable (ALARA)), 
2:93 


RADIATION PROTECTION/EDUCATION 
Radiation protection enrollments and degrees, 1975. 
Enrollments, Fall 1975; degrees granted, July 1965-June 1975, 
2:11385 (ERDA-76-101) 
RADIATION PROTECTION/MANUALS 
Handbook of radiation shielding data, 2:11809 (ANS/SD-76/14) 
RADIATION PROTECTION/REGULATIONS 
EPA's role in the control of air-borne effluents from fuel cycle 
plants, 2:11819 
RADIATION PROTECTION/REVIEWS 
Challenge of high energy radiation dosimetry and protection, 
2:10878 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATION SOURCES 
(For cosmic sources of radiation see also COSMIC GAMMA 
SOURCES, COSMIC RADIO SOURCES, and COSMIC X-RAY 
SOURCES.) 
See also ALPHA SOURCES 
GAMMA SOURCES 
X-RAY SOURCES 
RADIATION SOURCES/FABRICATION 
Radioactive source (Patent), 2:9344 
RADIATION SOURCES/MICRODOSIMETRY 
Microdosimetry of internal sources (®Pu), 2:11354 (BNWL- 
SA-5672) 
RADIATION SOURCES/USES 
Process for utilizing collected material removed from effluent 
(Patent), 2:9335 
RADIATION SYNDROME 
Neutron-; ma ratio and vomiting, 2:11344 (AD-A-017319) 
RADIA’ COOLING 
Building for energy conservation: use of natural radiation 
2:9451 (NSF-RA-N-74-062) 
are GALAXIES/GALACTIC EVOLUTION 
-angular-resolution study of the neutral hydrogen in the 
el galaxy y M82. (8), 2:11451 (AD-A-024806) 
RADIO ALAXIES/H1 REGIONS 
A high-angular-resolution study of the neutral hydrogen in the 
Irril galaxy M82. (8), 2:11451 (AD-A-024806) 
RADIOACTIVE AEROSOLS/CONTROL 
Controlling airborne effluents from fuel cycle plants. Conference 
held at Valley, Idaho, August 5-6, 1976, 2:9222 
RADIOACTIVE AEROSOLS RIBUTION 
ee oe tion of spent air streams in the 
re. Re of results: July 1971-December 1972 
(Part ), 2:11148 (BNWL-tr-207) 
RADIOACTIVE AEROSOLS, Ri 
Investigations on the propagation of spen 
at re. Re of results: July 1971-December 1972 
(Part 1), 2:11148 (BNWL-tr-207) 
RADIOACTIVE AEROSOLS/HEALTH HAZARDS 
Ac ams for respiratory protection, 2:11352 
/G-8.15(10.76)) 


Dose 
pape 
NREGIC. ams for respiratory protection, 2:11352 
-15( 10.7. 76)) 


uences from airborne ATION MONITORING 
RADIOA AEROSOLS/RADIATION 


Investigations on iodine and aerosol deposits on v and 
other contact surfaces. Result a July tors one” 1974 
(Part 2), 2:11147 er, des 

Methods in environmental sampling for radionuc! 2:11144 

RADIOACTIVE AEROSOLS/RADISECOLOGICAL 

CONCENTRATION 


Investigations on the propagation of spent air streams in the 
so Report of results: July 1971 Deeseher 1972 
(Part I), 2:11148 (BNWL-tr-207) 
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RADIOACTIVE AEROSOLS/WASHOUT 
Survey of electrical aspects of rainout, 2:9314 (UCRL-52027) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/BIOLOGICAL EFFECTS 
Effects of ionizing radiation upon natural populations and 
ecosystems. Final report ( perspectives in land use 
planning), 2:11175 (ORO-3299-140) 
RADIOACTIVE EFFLUENTS/DIFFUSION 
— - global transport and dispersion of airborne effluents, 
err | of activities and plans, FY 1976-1977, 2:11060 
(ATDL-76/14) 
RADIOACTIVE EFFLUENTS/DOSE LIMITS 
art power production and environmental safety (Japan), 
9955 


RADIOACTIVE EFFLUENTS/REGULATIONS 

EPA's role in the control of air-borne effluents from fuel cycle 

plants, 2:11819 
RADIOACTIVE EFFLUENTS/SAMPLING 

Field sampling of radioactive geothermal effluents, 2:9584 
(EPA-600/9-76-011) 

RADIOACTIVE MATERIALS/TRANSPORT 

Certification of packagings: compliance with DOT specification 

. 7A packaging requirements, 2:10708 (MLM-2324) 

‘otential aerosol generation mechanisms from damaged shippin 
es, 2: "9244 (BNWL-SA-5742) ati 
RADIOACTIVE PARTICULATES 
See PARTICLES 
RADIOACTIVE WASTE DISPOSAL 

Environmental aspects of nuclear power, 2:9630 

Some characteristics of uranium ore dressing wastes, 2:9304 
(JPRS-66067 ) 

Study of the behavior of high activity waste produced during the 
regeneration of fast reactor fuel elements by the gaseous 
fluoride method (Compatibility of materials with fluoride 
cakes), 2:9302 (ERDA-tr-204) 

Treatment and disposal of radioactive waste - the Government 
point of view (German Federal Republic), 2:9288 

RADIOACTIVE WASTE DISPOSAL/FEASIBILITY STUDIES 

Feasibility studies of actinide recycle in LMFBRs as a waste 

management alternative, 2:9954 (CONF-760622-48 ) 
RADIOACTIVE WASTE DISPOSAL/LEGAL ASPECTS 

Conditions under civil law and supervisory functions of the 
authorities with re to the construction and ration of an 
underground final storage site for radioactive wastes, 2:9299 

Legal ensurance of “— ultimate storage of radioactive 
wastes without risk, 2:9300 

Present legal situation; the admissibility under civil law of using 
the terrestrial body for the ultimate storage of radioactive 
wastes, 2:9298 

Standardizing measures which are needed, 2:9301 

RADIOACTIVE WASTE DISPOSAL/MATHEMATICAL 

MODELS 

Nuclear waste problem in pa. 2:9249 

RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 

Conditions under civil law and supervisory functions of the 
authorities with regard to the construction and operation of an 
underground final storage site for radioactive wastes, 2:9299 

Legal ensurance of underground ultimate storage of radioactive 
wastes without risk, 2:9300 

Present legal situation; the admissibility under civil law of using 
the terrestrial body for the ultimate storage of radioactive 
wastes, 2:9298 

Standardizing measures which are needed, 2:9301 

Ultimate storage of radioactive waste. Status, targets and 
alternatives, 2:9311 

Waste isolation pore Ra ee: bedded salt, 2:9296 
(Y/OWI/SUB-76/16506 

RADIOACTIVE WASTE DISPOSAL/TRANSMUTATION 

Accumulation of transplutonium elements in wastes and 
possibilities for their nuclear incineration, 2:9305 

Nuclear waste - a ible nuclear solution, 2:9306 

RADIOACTIVE W. DISPOSAL/UNDERGROUND 

DISPOSAL 

Conditions under civil law and supervisory functions of the 
authorities with regard to the construction and operation of an 
underground final site for radioactive wastes, 2:9299 

Deepwell disposal of transuranic contaminated liquid waste at 
the Nevada Test Site (In nuclear detonation cavities), 2:9294 
(NVO-410-38) 

Legal ensurance of ooo ultimate storage of radioactive 
wastes without risk, 2:9 

National Waste Terminal Storage Program, 2:9297 (Y/OWI/TM- 
1) 


RADIOACTIVE WASTE PROCESSING/FLUIDIZED-BED 


New Mexico Waste Isolation Pilot Plant. A status report, 2:9295 
(SAND-76-5992) 

Present legal situation; the admissibility under civil law of using 
the terrestrial body for the ultimate storage of radioactive 
wastes, 2:9298 

Standardizing measures which are needed, 2:9301 

RADIOA' WASTE FACILITIES 

Waste isolation pricy Aa _ bedded salt, 2:9296 

(Y/OWI/SUB-76/16506 
RADIOACTIVE WASTE FACILITIES/OFF-GAS SYSTEMS 

Design of off-gas ery ee for high-level waste 
vitrification, 2:9264 (B L-SA-5686) 

RADIOACTIVE WASTE FACILITIES/RADIOACTIVE 

EFFLUENTS 


Radioactivity in gaseous waste discharged from the separations 
facilities during 1970, 2:9253 (ARH-2015(Pt.1)) 
Radioactivity in gaseous waste discharged from the separations 
facilities during 1971, 2:9254 (ARH-2353(Pt.1)) 
Radioactivity in gaseous waste discharged from the separations 
facilities = during 1972, 2:9255 (ARH-2757(Pt.1)) 
Radioactivity in gaseous waste discharged from the separations 
facilities during 1974, 2:9256 (ARH-2807-4Q) 
Radioactivity in gaseous waste discharged from the separations 
facilities during 1974, 2:9257 (ARH-3094-4Q) 
Radioactivity in gaseous waste discharged from the separations 
facilities during 1975, 2:9258 (ARH-CD-370-4Q) 
RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Alternative solidified forms for nuclear wastes, 2:9241 (BNWL- 
SA-5824) 
Alternatives for managing wastes from the LWR cycle (Back 
end of fuel cycle), 2:9243 (BNWL-SA-5839) 
Energy and human welfare: a critical analysis. Volume I. The 
social costs of power production (Book), 2:10184 
Long-lived a emitters in spent Th-U fuel, 2:9307 
Radioactive waste management in France, 2:9244 (CEA-CONF- 
3380) 
RADIOACTIVE WASTE MANAGEMENT/COST BENEFIT 
ANALYSIS 
Objective function for the environmental assessment of waste, 
2:9246 (UCRL-78727) 
RADIOACTIVE WASTE MANAGEMENT/ENVIRONMENTAL 
EFFECTS 


Environmental survey of the reprocessing and waste 
ment portions of the LWR fuel cycle: a task force 
report, 2:9313 (NUREG-01 16) 
Objective function for the environmental assessment of waste, 
2:9246 (UCRL-78727) 
RADIOACTIVE WASTE MANAGEMENT/RESEARCH 
PROGRAMS 
Nuclear Waste Management and Transportation quarterly 
progress report, January-March 1976, 2:9240 (BNWL-2029) 
Process technology and process development. Atlantic Richfield 
Hanford Company quarterly report, April 1976-June 1976, 
2:9239 (ARH-LD-149A) 
RADIOACTIVE WASTE MANAGEMENT/REVIEWS 
Management of wastes from the ones essing of irradiated nuclear 
fuel: a survey, 2:9247 (UCRL-Trans-11175) 
RADIOACTIVE WASTE MANAGEMENT/SYSTEMS 
ANALYSIS 
M ment of radioactive wastes in the European common 
et: optimization by the methods of systems analysis, 
2:9250 (RFP-Trans-205 ) 
RADIOACTIVE WASTE PROCESSING 
Method for the abatement of hydrogen chloride (Patent), 
2:9284 
Nuclear waste problem in perspective (Dilution), 2:9249 
Some characteristics of uranium ore dressing wastes, 2:9304 
(JPRS-66067 ) 
Treatment and dis of radioactive waste - the Government 
point of view (German Federal Republic), 2:9288 
Treatment of radioactive waste in the Federal Republic of 
Germany, 2:9289 
Why partition nuclear waste, 2:9273 (UCRL-78274(Rev.1)) 
RADIOACTIVE WASTE PROCESSING/CALCINATION 
oe and use of sintered metal filters with fluidized bed 
ne calcination of simulated high-level waste, 2:9263 
‘Bh L-2074) 
RADIOACTIVE WASTE PROCESSING/DENITRIFICATION 
Denitrification of nitrate waste solutions, 2:9272 (ORNL/MIT- 


233) 
RADIOACTIVE WASTE PROCESSING/EVAPORATION 
Treatment of low and intermediate level wastes from nuclear 
facilities, 2:9287 
RADIOACTIVE WASTE PROCESSING/FISSION PRODUCT 
RELEASE 
Process behavior and control of ruthenium and cerium, 2:9223 
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RADIOACTIVE WASTE PROCESSING/FLUIDIZED-BED 

COMBUSTION 

Fluidized bed combustion (citations from NTIS data base). 
Report for 1964-Mar 1976 (138 abstracts, 73 new entries), 
2:8978 (NTIS/PS-76/0161) 

Fluidized bed combustion (citations from Engineering Index). 
Report for 1970-Mar 1976 (136 abstracts), 2:8979 (NTIS/PS- 
76/0162) 

RADIOACTIVE WASTE PROCESSING/GASEOUS WASTES 

Design of off-gas cleaning systems for high-level waste 
vitrification, 2:9264 (BNWL-SA-5686) 

Device for taking test-samples from a gas adsorbing cell (Patent; 
treatment of _ from nuclear power plants), 2:9280 

Management of gaseous radioactive wastes. Progress report, 
September 1, 1975-September 30, 1976 (ERDA Air cleaning 
conference 8/76; government-industry meeting on filters, 
media, and media testing), 2:9245 (COO-3049-7) 

RADIOACTIVE WASTE PROCESSING/ISOTOPIC EXCHANGE 

Models for calculating the effects of isotopic exchange, 
radioactive decay, and recycle in removing iodine from gas 
and liquid streams, 2:9290 

RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 

Calcination of effluents for the regeneration of used nuclear 
fuels, 2:9274 (RFP-Trans-211) 

Mound Laboratory activities on the removal of plutonium and 
— from wastewater using bone char, 2:9271 (MLM- 

1) 

Removal of long-lived a-emitters from aqueous high-level waste, 
2:9285 

Tritium Waste Control Project progress report: January-March, 
1976 (Tritiated liquid waste decontamination by molecular 
excitation and catalytic exchange detritiation studies), 2:9270 
(MLM-2358) 

RADIOACTIVE WASTE PROCESSING/MEETINGS 

Reactor conference in Duesseldorf. Great interest in the supply 

and processing of fissile material, 2:9251 
RADIOACTIVE WASTE PROCESSING/RESEARCH 

PROGRAMS 

Research and development activities waste fixation program. 
Quarterly progress report, January-March 1976, 2:9261 
(BNWL-2070) 

RADIOACTIVE WASTE PROCESSING/SOLID WASTES 

Cladding hulls, 2:9265 (BNWL-SA-5833) 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 

Alternative solidified forms for nuclear wastes, 2:9241 (BNWL- 
SA-5824) 

Calcination of effluents for the regeneration of used nuclear 
fuels, 2:9274 (RFP-Trans-211) 

Design features of a full-scale high-level waste vitrification 
system, 2:9267 (BNWL-SA-5911) 

Drum worm feeder dissolver; installation for vitrifying 
radioactive wastes, 2:9217 (ERDA-tr-201 ) 

Experience with a joule heated ceramic melter while converting 
simulated high-level waste to glass, 2:9262 (BNWL-2071) 

HAW-glassparticle in a metal matrix: a solidification product for 
highly radioactive solutions that is suitable for final storage, 
2:9283 (ANL-Trans-1078) 

Method for immobilizing liquid radioactive wastes (Patent; 
reaction with a powdered aluminosilicate clay), 2:9281 

Method of manufacturing radioactive molten glass, and a 
calcination device (Patent), 2:9275 

Procedure for conditioning high-level solidified wastes, 2:9276 

Process for encapsulating radionuclides (Patent), 2:9286 

Research and development activities waste fixation program. 
Quarterly progress report, January-March 1976, 2:9261 
(BNWL-2070) 

Sampling and analyses of SRP high-level waste sludges, 2:9268 
(DP-1399) 

Spray solidification of nuclear waste, 2:9260 (BNWL-2059) 

System for the fixation of radioactive and/or toxic waste 
materials (Patent; bituminization), 2:9282 

Treatment of low and intermediate level wastes from nuclear 
facilities, 2:9287 

Waste solidification USA (Near- and longer-term technology for 
high-level liquid waste), 2:9266 (BNWL-SA-5873) 

RADIOACTIVE WASTE STORAGE 

Preparation of collected radionuclide wastes for storage (Noble 
gases, iodine, tritium, carbon 14), 2:9309 

Storage site for wastes hazardous to the environment (Patent; 
cladding containers with water-insoluble material or coat inner 
wall of storage site), 2:9310 

RADIOACTIVE WASTE STORAGE/HEATING 

Handling of waste from reprocessing of the fuel elements of a 

fast neutron reactor, 2:9308 (ERDA-tr-203 ) 
RADIOACTIVE WASTE STORAGE/RADIOLYSIS 

Radiolytic gas production during long-term storage of nuclear 

wastes, 2:9292 (DP-MS-76-51) 
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RADIOACTIVE WASTE STORAGE/SALT DEPOSITS 
Ultimate storage of radioactive waste. Status, targets and 
alternatives, 2:9311 
RADIOACTIVE WASTES 
See also OFF-GAS SYSTEMS 
RADIOACTIVE EFFLUENTS 
RADIOACTIVE WASTES/CHEMICAL ANALYSIS 
Compositions of airborne plutonium-bearing particles from a 
plutonium finishing operation, 2:9202 (DP-1445) 
RADIOACTIVE WASTES/CHEMICAL PROPERTIES 
Study of the behavior of high activity waste produced during the 
regeneration of fast reactor fuel elements by the gaseous 
fluoride method (Compatibility of materials with fluoride 
cakes), 2:9302 (ERDA-tr-204) 
RADIOACTIVE WASTES/COMPATIBILITY 
Study of the behavior of high activity waste produced during the 
regeneration of fast reactor fuel elements by the gaseous 
fluoride method (Compatibility of materials with fluoride 
cakes), 2:9302 (ERDA-tr-204) 
RADIOACTIVE WASTES/CORROSIVE EFFECTS 
Corrosion evaluation of stainless steels in ICPP high level 
radioactive waste service, 2:9293 (ICP-1072) 
RADIOACTIVE WASTES/PACKAGING 
Anticipated development in radioactive materials packaging and 
transport systems (LWR fuel cycle), 2:9242 (BNWL-SA- 
5831) 
RADIOACTIVE WASTES/RESEARCH PROGRAMS 
System study ‘radioactive wastes in the FRG’. Work programme. 
Period: 1.1.1974 - 30.6.1976, 2:9248 
RADIOACTIVE WASTES/WASTE TRANSPORTATION 
Anticipated development in radioactive materials packaging and 
transport systems (LWR fuel cycle), 2:9242 (BNWL-SA- 
5831) 
Nuclear Waste Management and Transportation quarterly 
progress report, January-March 1976, 2:9240 (BNWL-2029) 
RADIOAPPLICATORS 
See RADIATION SOURCES 
RADIOASTRONOMY/COMPUTER CODES 
Development of numerical techniques and computer systems for 
climatological, ionospheric and microwave physics 
applications. Final report 1 Mar 1974-31 Dec 1975, 2:11407 
(AD-A-022975 ) 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY/RESEARCH PROGRAMS 
Annual research report, 1 July 1974-30 June 1975, 2:11336 
(AD-A-023119) 
E Division activities report, FY 1976, 2:11592 (UCID-17271- 
76) 
RADIOCARBON DATING 
See CARBON 14 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOGRAPHS 
See IMAGES 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOGRAPHY (INDUSTRIAL) 
See INDUSTRIAL RADIOGRAPHY 
RADIOIMMUNOASSAY /BIBLIOGRAPHIES 
Radioimmunoassay studies (a bibliography with abstracts). 
Report for 1964-Feb 1976, 2:11300 (NTIS/PS-76/0125) 
RADIOISOTOPE HEAT SOURCES/CAPSULES 
Failure analysis of radioisotopic heat source capsules tested 
under multi-axial conditions, 2:9339 (MLM-2351(OP)) 
Studies of yttrium gettering efficiency in radioisotopic heat 
sources, 2:9342 (MLM-2370(OP)) 
Ultrasensitive leak testing: helium accumulation, 2:9338 (MLM- 
2349(OP)) 
RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 
Pacific Northwest Laboratory monthly report to the Nuclear 
Research and Applications Division for July 1976 
(Encapsulated “SrF, waste), 2:9336 (BNWL-1845-26) 
RADIOISOTOPE HEAT SOURCES/SAFETY 
Environmental and radiological safety studies. Interaction of 
238PuO, heat sources with terrestrial and aquatic environments. 
Progress report, April 1-June 30, 1976, 2:9341 (LA-6507-PR) 
RADIOISOTOPE HEAT SOURCES/USES 
Operating report for radioisotopic thermoelectric generators of 
the U.S. Navy. Volume 9. Number |. Report for 1 Oct 1974- 
31 Dec 1975, 2:9345 (AD-A-024531) 
RADIOISOTOPE HEAT SOURCES/VENTS 
Gas venting (Patent), 2:9343 


DIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
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RADIOISOTOPE peep Spee mamgentce dh Lh aay el 
Development of scan analysis techniques e 
computer. Final report, Paiveny 1 1, 1963 3-July mE 1976, 1976. 
2:11299 (COO-3399-10) 
RADIOISOTOPES/DIFFUSION 
Methodol beh. nite a of radiation d in the environs 
from nucle etd facilities, 2:9312 “(BNWL-2075) 
RADIOISOTOPES/E 
Calculation of isotopic mass and energy production by a matrix 
operator method (Volterra method of the multiplicative 
integral), 2:11753 (LA-6483-MS) 
RADIOISOTOPES/ENVIRONMENTAL TRANSPORT 
Ecosystem models (a bibliography with abstracts). Report for 
1964-Nov 1975, 2:11192 (NTIS/PS-75/846) 
RADIOISOTOPES/MASS 
Calculation of isotopic mass and energy production by a matrix 
operator method (Volterra method of the multiplicative 
integral), 2:11753 (LA-6483-MS) 
RADIOISOTOPES/MICRODOSIMETRY 
Microdosimetry of internal sources (Pu), 2:11354 (BNWL- 
SA-5672) 
RADIOISOTOPES/RADIATION MONITORING 
Methods in environmental sampling for radionuclides, 2:11144 
RADIOISOTOPES/RADIOMETRIC ANALYSIS 
Current methods for laboratory analysis of environmental levels 
of radioactivity, 2:10942 
In situ methods for quantifying specific radionuclides, 2:11170 
RADIOMETERS/ACCURACY 
Review of presently available solar radiation instruments, 2:9440 
(NSF-RA-N-74-062) 
RADIOMETERS/OPERATION 
Review of presently available solar radiation instruments, 2:9440 
(NSF-RA-N-74-062) 
RADIOMETERS/REVIEWS 
Future instrumentation for solar energy measurement, 2:9444 
(NSF-RA-N-74-062) 
RADIONUCLIDE MIGRATION 
(In environment.) 
RADIONUCLIDE MIGRATION/BIOLOGICAL LOCALIZATION 
bee a of airborne effluents to man via the food chain, 
211177 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/BIOLOGICAL SHIELDING 
Radiation safety shield for a syringe (Patent), 2:10706 
RADIOPHARMACEUTICALS/TISSUE DISTRIBUTION 
Development of scan analysis techniques employing a small 
computer. Final re een. February 1, 1963-July 31, 1976, 
2:11299 (COO-3399-10) 
RADIOPROTECTIVE SUBSTANCES 
See also PENICILLAMINE 
SEROTONIN 
RADIOPROTECTIVE SUBSTANCES/STEREOCHEMISTRY 
Radioprotective agents: stereochemical studies. Final 
Comprehensive Report 1 Dec 1971-30 Nov 1974, 2:11350 
(AD-A-017445) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY/BIBLIOGRAPHIES 
Radiotherapeutic agents and techniques (a bibliography with 
abstracts). Report for 1964-Mar 1976, 2:11301 (NTIS/PS- 
76/0290) 
RADIOWAVE RADIATION 
See also LONG WAVE RADIATION 
SOLAR RADIO BURSTS 
SOLAR RADIOWAVE RADIATION 
RADIOWAVE RADIATION/BIOLOGICAL EFFECTS 
Primate-performance assessment following 3.2-GHZ exposures. 
Interim report, Sep 1973-Oct 1975, 2:11379 (AD-A-023495) 
RADIUM 226/BIOLOGICAL RADIATION EFFECTS 
Current census of the colony (Clinical status of 
following injection of , ™Pu, Ra, **Th, Sr, or *'Am), 
2:11355 (C 119-251) 
RADIUM 226/TISSUE DISTRIBUTION 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation pro , 2:11359 (COO-119-251) 
RADIUM 228/BIOLOGICAL RADIATION EFFECTS 
Current census of —e colony (Clinical status of 
following inj “2Pu, Ra, **Th, Sr, or fam), 
a 11355 (Cc 119951) 
RADIUM 228/TISSUE DISTRIBUTION 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation 2:11359 (COO-119-251) 
RADON/DAUGHTER PR ets. 
Method for purifying air containing radioactive substances 
resulting from the disintegration of radon, 2:9169 


RARE EARTH COMPLEXES/SORPTIVE PROPERTIES 


RADON/RADIATION MONITORING 
Method for purifying air containing radioactive substances 
resulting from the disin tion of radon, 2:9169 
RAILWAYS/COMPARATIVE EVALUATIONS 
Progress with coal slurry pipelines (comparison with unit trains), 


2:9038 
RAILWAYS/FUEL CONSUMPTION 
Railroads and the environment: estimation of fuel consumption 
in rail transportation. Volume I. Analytical model. Final 
rt. Nov 1973-Oct 1974, 2:10276 (PB-244150) 


I 
See WASHOUT 
RANKINE CYCLE ENGINES/VAPOR GENERATORS 
Apparatus for generating high-temperature and high-pressure gas 
(Patent), 2:10287 
RANKINE CYCLE POWER SYSTEMS/PERFQRMANCE 
a and evaluation of a solar-powered ee iey tamed 
ine cycle system for aie air conditioning. 


POtRce <r No. 2, April 16, 1976-July 15, 19 6, eric 

(C/R-76-952528-2) 

RANKINE CYCLE POWER SYSTEMS/PERFORMANCE 
TESTING 


Bayesian Zero-Failure (BAZE) reliability demonstration testing 
procedure and its application to a Rankine dynamic 
radioisotope power conversion system, 2:9337 (LA-6421-MS) 

RANKINE CYCLE POWER SYSTEMS/RADIOISOTOPE HEAT 

SOURCES 

Bayesian Zero-Failure (BAZE) reliability demonstration testing 
procedure and its application to a Rankine dynamic 
radioisot wer conversion system, 2:9337 (LA-6421-MS) 

RANKINE CYCLE POWER SYSTEMS/RELIABILITY 

Bayesian Zero-Failure (BAZE) reliability demonstration testing 
procedure and its application to a Rankine dynamic 
radioisotope power conversion system, 2:9337 (LA-6421-MS) 

RAPID TRANSIT SYSTEMS/BIBLIOGRAPHIES 

Tracked air cushion vehicles and magnetic levitation (a 
bibliography with abstracts.). Report for 1964-Jan 1976, 
2:10288 (NTIS/PS-76/0094 ) 

RAPID TRANSIT SYSTEMS/FEASIBILITY STUDIES 

Conceptual design and analysis of the tracked magnetically 
levitated vehicle technology program (TMLV). Repulsion 
scheme. Volume I. Technical studies. Final report, Jun 1974- 
Jan 1975, 2:10289 (PB-247931) 

Conceptual design and analysis of the tracked magnetically 
levitated vehicle technology program (TMLV). Repulsion 
scheme. Volume II. Appendices A-F. Final report, Jun 1974- 
Jan 1975, 2:10290 (PB-247932) 

Conceptual design and analysis of the tracked magnetically 
levitated vehicle technology program (TMLV). Repulsion 
scheme. Volume III. Appendix C. 5 dof computer program. 
Final report, Jun 1974-Jan 1975, 2:10291 (PB-247933) 

Conceptual design and analysis of the tracked magnetically 
levitated vehicle technology program (TMLV). Repulsion 
scheme. Executive summary. Final report, Jun 1974-Jan 1975, 
2:10292 (PB-247934) 

RAPID TRANSIT SYSTEMS/RESEARCH PROGRAMS 

Conceptual design and analysis of the tracked tically 
levitated vehicle technology program (TMLV). Repulsion 
scheme. Volume I. Technical studies. Final report, Jun 1974- 
Jan 1975, 2:10289 (PB-247931) 

Conceptual design and analysis of the tracked magnetically 
levitated vehicle technology program (TMLV). Repulsion 
scheme. Volume II. Appendices A-F. Final report, Jun 1974- 
Jan 1975, 2:10290 (PB-247932) 

RAPID TRANSIT SYSTEMS/TRANSPORTATION SYSTEMS 

Conceptual design and analysis of the tracked magnetically 
levitated vehicle technology p' + _F (TMLV). Repulsion 
scheme. Volume III. Appendix G. 5 dof computer program. 
Final report, Jun 1974 Jan 1975, 2:10291 (PB-247933) 

Conceptual design and analysis of the tracked magnetically 
levitated vehicle technology program (TMLV). Repulsion 
scheme. Executive summary. Final report, Jun 1974-Jan 1975, 
2:10292 (PB-247934) 

RARE EARTH ALLOYS/BIBLIOGRAPHIES 

Cobalt-rare earth permanent magnets (a bibliography with 
abstracts). Report for 1964-Jan 1976, 2:10350 (NTIS/PS- 
76/0281) 

RARE EARTH ALLOYS/CRYSTAL GROWTH 

Growth of single crystals of some rare-earth-cobalt compounds, 
R2Co17, from the melt. Technical report, 2:10358 (AD-A- 
025141) 

RARE EARTH ALLOYS/INFORMATION SYSTEMS 

Commercial rare earth metals and alloys covered by the unified 
numbering system (UNS), 2:10349 (IS-R!IC-8) 

RARE EARTH ALLOYS/ORDER PARAMETERS 

Structural ordering in some amorphous metals and alloys, 

2:10381 





RARE EARTH COMPLEXES/SORPTIVE PROPERTIES 


RARE EARTH COMPLEXES/SORPTIVE PROPERTIES 
Separation of compounds differing in isotopic composition 
(Patent), 2:10637 
RARE EARTHS 
See also CERIUM 
DYSPROSIUM 
EUROPIUM 
TERBIUM 
RARE EARTHS/INFORMATION SYSTEMS 
Commercial rare earth metals and alloys covered by the unified 
numbering system (UNS), 2:10349 (IS-RIC-8) 
RARE GASES 
See also ARGON 
HELIUM 
KRYPTON 
NEON 
RADON 


XENON 
RARE GASES/DIFFUSION 
Diffusion of gases in solids: rare gas diffusion in solids; tritium 
diffusion in fission and fusion reactor metals. Final report, 
2:10437 (ORO-3508-10) 
RARE GASES/ION-ATOM COLLISIONS 
Low energy inelastic atomic and molecular collisions. Final 
report, 31 Jul 1972-30 Sep 1975 (keV range), 2:11524 (AD- 
A-020134) 
RARE GASES/STORAGE 
Preparation of collected radionuclide wastes for storage, 2:9309 
RATS/RADIONUCLIDE KINETICS 
2Pu(IV) binding by extracellular rat liver proteins, 2:11361 
(COO-119-251) 
RAYON/MECHANICAL PROPERTIES 
Relationships of structure to properties in graphite fibers. III. 
Technical report, 2:10555 (AD-A-024716) 
REACTIVITY/PULSED NEUTRON TECHNIQUES 
Subcritical reactor kinetics with m delayed neutron groups for 
analyzing pulsed neutron experiments, 2:9866 
REACTIVITY WORTHS/THREE-DIMENSIONAL 
CALCULATIONS 
Physics evaluations and applications. Quarterly progress report 
for period ending January 31, 1976 (LMFBR; VENTURE 
code), 2:9801 (WARD-XS-3045-12) 
REACTOR ACCIDENTS 
See also EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
REACTOR ACCIDENTS/CRITICALITY 
Interaction between molten urania and bed-rock, 2:9193 (TRG- 
REPORT-2717(R/X)) 
REACTOR ACCIDENTS/PROBABILITY 
Potential accident risks in U.S. commercial nuclear power 
plants, 2:10055 
REACTOR ACCIDENTS/RADIATION MONITORING 
High efficiency mixed species radioiodine air sampling, readout, 
and dose assessment system, 2:11139 (BNL-21541) 
REACTOR CHARGING MACHINES 
Fuel element and control rod rearrangement system for a 
nuclear reactor (Patent), 2:9898 
Rearrangement system for fuel elements and control rods in a 
nuclear reactor (Patent), 2:9896 
Swivelling transfer device for nuclear reactors (Patent), 2:9804 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
CONTROL ELEMENTS 
CONTROL ROD DRIVES 
FUEL ELEMENTS 
REACTOR CHARGING MACHINES 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
REACTOR SAFETY FUSES 
Motor-pump aggregate for use in nuclear reactors (Patent; 
overrunning and counterrotation prevention clutches), 2:9897 
REACTOR COMPONENTS/ACOUSTIC EMISSION TESTING 
Detection of os cracks with the help of acoustic emission 
testing, 2:988 
REACTOR COMPONENTS/ANNEALING 
Surface treatment of corrosion-resistant components for boiling 
water reactors, 2:10476 
REACTOR COMPONENTS/CLADDING 
Austenitic stainless materials for the welding of reactor 
components, 2:10477 
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REACTOR COMPONENTS/CORROSION PROTECTION 

Cathodic protection (citations from the NTIS data base). Report 
for 1964-Mar 1976, 2:9878 (NTIS/PS-76/0340) 

Surface treatment of corrosion-resistant components for boiling 
water reactors, 2:10476 

REACTOR COMPONENTS/CRACKS 

Detection of subplating cracks with the help of acoustic emission 

testing, 2:9886 
REACTOR COMPONENTS/DECONTAMINATION 

Quarterly technical progress report, sodium technology and 
cover seal development programs, Jan -March 1976 
(LMFBR), 2:9766 (ALERDA-13171) sid 

REACTOR COMPONENTS/FABRICATION 

Austenitic stainless materials for the welding of reactor 

components, 2:10477 
REACTOR COMPONENTS/FLOWMETERS 

Cathodic protection (citations from the NTIS data base). Report 

for 1964-Mar 1976, 2:9878 (NTIS/PS-76/0340) 
REACTOR COMPONENTS/HOT PRESSING 

Improvement of nuclear reactor component materials by 
application of hot isostatic processing (HIP). Survey report on 
Phase 1, 2:9880 (PB-250952) 

REACTOR COMPONENTS/MECHANICAL VIBRATIONS 

Acoustically induced vibration of circular cylindrical rods 
(LMFBR), 2:9779 (ANL-CT-76-44) 

REACTOR COMPONENTS/QUALITY ASSURANCE 

Quality assurance requirements for installation, inspection, and 
testing of mechanical equipment and systems, 2:9825 
(REG/G-1.116(6-76)) 

REACTOR COMPONENTS/STRESS ANALYSIS 

Dynamic inelastic response of thick shells using endochronic 
theory and the method of nearcharacteristics (LMFBR), 
2:9778 (ANL-CT-76-43) 

Elastic dynamic analysis of liquid metal cooled reactor 
components. Use of CEA SEMT system, 2:9783 (CEA-CONF- 
3227) 

Stresses of anisotropic structure plates consisting of cylindrical 
shells. II. Applications, 2:9903 

REACTOR COMPONENTS/WELDED JOINTS 

Inspection of nuclear reactor welding by acoustic emission. 

Interim report No. 1, 2:9879 (PB-245725) 
REACTOR CONTROL RODS 

See CONTROL ELEMENTS 
REACTOR CONTROL SYSTEMS 

(The processes and operations ensuring the control and safe 
running of a nuclear reactor.) 

Load-follow demonstrations employing constant axial offset 
power-distribution control procedures, 2:9946 

Study and development of instrumentation for nuclear reactor 
control, 2:9942 

REACTOR CONTROL SYSTEMS/REACTOR 

INSTRUMENTATION 

Some improvements in instrumentation for neutron control of 
nuclear power stations, 2:9940 

REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also INTEGRATED COOLING SYSTEMS 
PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/ACOUSTIC EMISSION 
TESTING 


Application of acoustic emission techniques to fatigue tests of 
piping components, 2:9888 
REACTOR COOLING SYSTEMS/BUBBLE GROWTH 
Dynamics of bubble growth under time-dependent pressure field, 
2:10033 
REACTOR COOLING SYSTEMS/CORROSION 
Corrosion resistance of structural materials in conditions of the 
first loop of a boiling reactor, 2:10473 
REACTOR COOLING SYSTEMS/FLOWMETERS 
Analysis of thermal fluctuations in the Westii Canada 
Water Loop to determine flow transit delay times using a 
transfer function cross-correlation technique, 2:9876 (ANL- 
CT-76-39) 
REACTOR COOLING SYSTEMS/LEAK TESTING 
Procedure for detecting leakages of a fluid containing 
radioactive substances and arrangement to carry it out 
(Patent; PWR), 2:9714 
REACTOR COOLING SYSTEMS/PIPES 
Investigation and evaluation of cracking in austenitic stainless 
steel piping of boiling water reactor plants. Technical report, 
2:9692 (PB-246645 ) 
REACTOR COOLING SYSTEMS/RUPTURES 
Evaluation of subcooled water thrust forces, 2:10065 ° 
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REACTOR COOLING SYSTEMS/SEALS 
Quarterly meme yp progress — sodium technology and 


velopment . Jan -March 1976 
cLMPER) 2 = O16 (AI-ERDA-1 171) ~— 
REACTOR COOLING SYSTEMS/SHOCK ABSORBERS 


An acceleration sensitive device for dampening 
movements (Patent; nuclear power stations), 2:9883 
REACTOR COOLING SYSTEMS/SURFACE 
CONTAMINATION 
Mass transfer in the contamination of isothermal steel surfaces 
(Water cooled reactors), 2:9910 
REACTOR COOLING SYSTEMS/WATER CHEMISTRY 
= and thermal decomposition of iron chelate solutions, 
REACTOR CORE DISRUPTION/FUEL-COOLANT 
INTERACTIONS 
Molten material-coolant interaction and plutonium source in 
LMFBR accident analysis. Eleventh and twelfth quarterl 
0) yd 1, 1974- ember 31, 1974, 2: 10016 (ORO- 
REACTOR CORE DISRUPTION/MATHEMATICAL MODELS 
Molten material-coolant interaction and plutonium source in 
LMFBR accident analysis. Eleventh and twelfth quarterly 
—. July 1, 1974-December 31, 1974, 2:10016 (ORO- 
-11) 
REACTOR CORE DISRUPTION/REACTIVITY INSERTIONS 
LMFBR safety and core systems programs progress report, 
October-December 1975 (Fuel Failure Mockup Facility), 
2:10015 (ORNL/TM-5431) 
REACTOR CORES 
See also COUPLED REACTOR CORES 
REACTOR CORES/DESIGN 
Replaceable LMFBR core components, 2:9788 (HEDL-SA-831) 
REACTOR CORES/NATURAL CONVECTION 
High Rayleigh number convection in enclosed fluid layers with 
internal heat sources, 2:10017 (PB-247783) 
REACTOR CORES/NEUTRON FLUX FLATTENING 
Radial and axial neutron flux profiling of small heterogeneous 
reactor cores by redistribution of fuel. Final report, 2:9858 
(AD-A-023141) 
REACTOR CORES/OXIDATION 
Assessment of the progress of steel oxidation in gas cooled 
nuclear reactors by a remote measurement technique, 2:10475 
REACTOR CORES/SEISMIC EFFECTS 
Calculation model for a HTR core seismic response. Comparison 
with experimental results on the Vesuve shaking table, 2:9995 
(CEA-CONF-3226) 
REACTOR CORES/THERMAL INSULATION 
Thermal insulation layer for a nuclear reactor (Patent), 2:9899 
REACTOR CORES/TURBULENT FLOW 
Streaming field in reactors with boxless fuel elements (FBR 
coolant flow), 2:9813 
REACTOR DECOMMISSIONING 
Decommissioning nuclear facilities, 2:9155 (BNWL-SA-5834) 
Shutdown = nuclear r stations, 2:9688 
ae AL FACILITIES/NEUTRON BEAMS 
phan rete mirror izing neutron guide, 2:9981 
REAC 


See FUEL ELEMENTS 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
See also NOISE THERMOMETERS 
Study and development of instrumentation for nuclear reactor 
control, 2:9942 
Ultrasonic moni system (Patent), 2:9937 
REACTOR INSTRUMENTATION/REVIEWS 
Some improvements in instrumentation for neutron control of 
nuclear stations, 2:9940 
REACTOR ALS 
Nuclear reactor internals 
REACTOR INTERNALS/MEC 


it (Patent; PWR), 2:9735 
AL VIBRATIONS 
ics of two coaxial cylindrical shells containing viscous 
fluid, 2:9860 (ANL-CT-76-48) 
SAFRAN , 2:9727 
REACTOR 
Approximate calculations for the reactivity effects of voids in 


nuclear reactors, 2:9859 (ANCR-1337) 
REACTOR KINETICS/DATA COMPILATION 


"foe portod ond ing Januaty 31,197 1976 (LMFBR: VENTURE 


poe 9 2:9801 ( -3045-12) 
REACTOR KINETICS/FLUX SYNTHESIS 
Determination of homogenized group diffusion theory 
parameters, 2:9871 


REACTOR SAFETY/MATHEMATICAL MODELS 


REACTOR KINETICS/ITERATIVE METHODS 
HEXAGA-II: a two-dimensional multi-group neutron 
program fr a uniform triangular mesh with artery group 
—_ se for the IBM/370-168 computer, 2:9862 ( rn 
REACTOR KINETICS EQUATIONS/ITERATIVE METHODS 
— criterion of inner iterations in reactor problems, 
79865 
REACTOR LATTICES/DISADVANTAGE FACTOR 
Disadvantage factors for square lattice cells using a collision 
probability method, 2:9868 
REACTOR LATTI CES/NEUTRON TRANSPORT 
Neutron transport and diffusion in inhomogeneous media. II, 
2:9907 
REACTOR LICENSING/PUBLIC RELATIONS 
Delays in the nuclear licensing procedure, 2:9829 
REACTOR LICENSING/REGULATIONS 
Guidelines on the atomic licensing procedures for nuclear power 
eer to check required information (German Federal 
epublic), 29830 
REACTOR MATERIALS 
(See also specific materials.) 
See also NUCLEAR FUELS 
Selection of materials for LWR, 2:9698 
Selection of materials for HTGR, 2:9749 
REACTOR MATERIALS/CORROSION 
Corrosion of materials for HTGR, 2:9750 
REACTOR MATERIALS/CREEP 
Irradiation creep data in support of LMFBR core design, 2:9789 
(HEDL-SA-835) 
REACTOR MATERIALS/DEGASSING 
Investigation of helium release from structural materials during 
ing, 2:9905 
REACTOR MATERIALS/PHYSICAL RADIATION EFFECTS 
_ effects on reactor structural materials. Quarterly 
report, May-July 1965, 2:10481 (BNWL-128) 
REACTOR MATERIALS/REFRACTORIES 
Magnesium oxide ceramics and refractories (citations from NTIS 
data base). Report for 1964-Jan 1976, 2:10491 (NTIS/PS- 
76/0213) 
REACTOR MATERIALS/RESEARCH PROGRAMS 
Sodium technology program friction, wear, and self-welding. 
rl ress rt for period ending October 31, 1976 
(LMFBR), 2:9797 (WARD-NA-3045-30) 
Sodium Technology Program: friction, wear, and self-welding. 
pn | progress re for period ending January 31, 1976 
(LMFBR), 2:9798 ( 


ARD-NA-3045-32) 
Sodium Technology : component payers 
compatibility. Quarte 


riod endi 
January 31, 1976 (LMFBR). 2. 2: 9799 cWAR 


NA-3045-33) 
REACTOR MATERIALS/ULTRASONIC. TESTING 
Ultrasonic measurement of elastic constants at temperatures 
from 20 to 1100°C (LMFBR and HTGR materials), 2:9742 
(Y-2047) 
REACTOR NOISE/CORRELATIONS 
Fast neutron reactor noise analysis: beginning failure detection 
and physical parameter estimation (LMFBR), 2:9782 (CEA- 
CONF-3 193) 
REACTOR NOISE/MONITORING 
Possible use of out-of-core gamma-ray detectors for observation 
of neutron noise in power reactors (LMFBR), 2:9932 (ANL- 
CT-76-34) 
REACTOR PROTECTION SYSTEMS/PERFORMANCE 
TESTING 


Results of in-service tests in German nuclear power plants, 
2:10049 
REACTOR PROTECTION SYSTEMS/RELIABILITY 
Operational safety system reliability. Progress report, May 15, 
1976-August 14, 1976, 2:9996 (COO-2825-6) 
REACTOR SAFETY 
( Theoretical and experimental investigations of the behavior of 
reactor types and designs under various real or hypothetical 
accidents.) 
Analysis of effect of human interactions on HTGR safety and 
reliability. Final report, 2:10007 (KSC-1037-2) 
How dangerous are nuclear power plants, 2:10044 
Potential accident risks in U.S. commercial nuclear power 
i 2:10055 
REACTOR SAFETY/DOCUMENT TYPES 
Sources of nuclear safety information, 2:10056 
REACTOR SAFETY/FAULT TREE ANALYSIS 
User's _ for the WAM-BAM computer code, 2:10019 (PB- 
249624) 
REACTOR SAFETY/INFORMATI 
Sources of nuclear safety Geeacion. 2:10056 





REACTOR SAFETY/MATHEMATICAL MODELS 


REACTOR SAFETY/MATHEMATICAL MODELS 
Methodology development for statistical evaluation of reactor 
safety ses, 2:9998 (EPRI-NP-194) 
REACTOR SAFETY/RESEARCH PROGRAMS 
Monthly me py od for Office of Nuclear Regulatory Research 
eye at Ridge National Laboratory, 2:10012 
(ORNL/NUREG/TM-48) 
Monthly mony 4 for Office of Nuclear Regulatory Research 
S at Ridge National Laboratory, 2:10014 
(ORNL/NUREG/TM-60) 
Monthly highlights for Office of Nuclear Regulatory Research 
s at Oak Ridge National Laboratory, August 1976, 
2:10013 (ORNL/NUREG/TM-S6) 
Nuclear research makes up the accounts. Results of two major 
projects of the Kernforschungszentrum Karlsruhe, 2:10043 
Reactor safety and technology. Quarterly progress report, 
January 1-March 31, 1976 (HTGR, BWR, PWR; LMFBR), 
2:10009 (LAPR-NUREG-63 17) 
REACTOR SAFETY/REVIEWS 
A reliability review of the reactor safety study, 2:9989 (AD-A- 
019354) 
REACTOR SAFETY FUSES 
Fuse and application of said fuse to the construction of an 
maar shutdown system for a nuclear reactor (Patent; 
LMFBR), 2:9817 
REACTOR SITES/ENVIRONMENTAL EFFECTS 
How nuclear reactor siting affects local communities, 2:10148 
REACTOR SITES/SOCIO-ECONOMIC FACTORS 
How nuclear reactor siting affects local communities, 2:10148 
REACTOR SITING 
See SITE SELECTION 
REACTOR VESSELS/THERMAL INSULATION 
Nuclear reactor pressure vessel with an inner metal coating 
covered with a high temperature resistant thermal insulator 
( oo for fast reactor and high temperature reactors), 
7974 
REACTORS 
See also GAS COOLED REACTORS 
MOLTEN SALT REACTORS 
POWER REACTORS 
WATER COOLED REACTORS 
WATER MODERATED REACTORS 
Improvements in streaking nuclear reactors (Patent, laser- 
— photonuclear reactions releasing nuclear energy), 
REACTORS/NEUTRAL-PARTICLE TRANSPORT 
Transport and reactor theory. Progress report, April 1-June 30, 
1976 (LASL), 2:11812 (LA-6437-PR) 
RECYCLE (FUEL) 
See FUEL CYCLE 
RECYCLING/COST BENEFIT ANALYSIS 
Energy limits to technical recycling, 2:10259 
Mathematical model for technical recycling, 2:10258 
RECYCLING/ENERGY CONSERVATION 
Saving of energy by recycling of refuse, 2:10260 
RECYCLING ( ) 
See REPROCESSING 
REFERENCE THETA PINCH REACTOR/BREEDING 
BLANKETS 
Transport and reactor theory. report, April 1-June 30, 
1976 (LASL), 2:11812 (LA-6437-PR) 
REFERENCE THETA PINCH REACTOR/PLASMA HEATING 
Computer simulation of a staging system for a theta-pinch 
reactor (RTPR), 2:12085 (ANL/CTR/TM-41) 
REFRACTORIES/CORROSION RESISTANCE 
Evaluation of refractories for mineral wool furnaces. Report of 
investigations 1975, 2:10526 (PB-250642) 
REFRACTORIES/REVIEWS 
Magnesium oxide ceramics and refractories (citations from NTIS 
data base). Report for 1964-Jan 1976, 2:10491 (NTIS/PS- 
76/0213) 
SE 


See SOLID WASTES 
REFUSE DERIVED FUELS 
Example of good waste management in the plastic/chemical 
industry, 2:10274 
Ontario resource recovery program, 2:10273 
Union Electric Company's solid waste utilization system 
q poy owned system for resource and energy recovery), 
REFUSE DERIVED FUELS/COMBUSTION 
Determining slagging and fouling in boilers from firing refuse- 
derived solid fuels, 2:9431 
District heatng with refuse-derived fuel at Wright-Patterson Air 
Force Base, 2:9430 
Refuse to energy, Memphis style, 2:9428 
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St. Louis refuse fuel demonstration plant: Technical and 
economic performance, 2:9387 
REFUSE DERIVED FUELS/ECONOMICS 
es in the United States: status of implementations, 
| 


Fuel from London's refuse: an examination of economic 
viability, 2:9424 
REFUSE DERIVED FUELS/ENVIRONMENTAL EFFECTS 
Emissions and energy conversion from refuse processing and 
mixed fuel boiler firing, 2:9402 
Preparation and use of refuse derived fuels in industrial scale 
applications (In eager incinerator-boiler combinations and 
boilers smaller t 10 MW), 2:9389 
REFUSE DERIVED FUELS/MARKET 
Energy conversion irf New York, 2:10268 
REFUSE DERIVED FUELS/MEETINGS 
Conversion of refuse to energy. First international conference 
and technical exhibition held at Montreux, Switzerland, 
November 3-5, 1975, 2:9352 
REFUSE DERIVED FUELS/PRODUCTION 
— and development of the Monroe County, New York, 
solid waste resource recovery facility, 2:9406 
Preparation and use of refuse derived fuels in industrial scale 
applications (In package incineratcr-boiler combinations and 
boilers smaller than 10 MW), 2:9389 
Production of Eco-Fuel-II from municipal solid waste: 
CEA/ADL process, 2:9388 
Solid waste resource recovery system for Memphis, Tennessee, 
2:9407 
Solid waste for power generation fuel in a small city, 2:9408 
REFUSE DERIVED FUELS/RECOVERY 
Energy recovery from wastes in Canada, 2:10266 
REFUSE DERIVED FUELS/REVIEWS 
U.S. EPA waste-to-energy strategy, 2:10264 
REFUSE DERIVED FUELS/TECHNOLOGY ASSESSMENT 
Choice between reclamation and the recovery of energy from 
refuse, 2:10267 
Development of refuse to energy systems: the institutional issues, 
2:10261 
REGENERATORS/FLUID FLOW 
Randomly-packed particulate bed regenerators and evaporative 
coolers for use in solar systems, 2:9459 (CONF-760423-) 
REGENERATORS/HEAT TRANSFER 
Randomly-packed particulate bed regenerators and evaporative 
coolers for use in solar systems, 2:9459 (CONF-760423-) 
REINFORCED CONCRETE/STRESSES 
Reinforced concrete constitutive relations. report, May 
1, 1975-February 29, 1976, 2:9514 (COO-2682-4) 
RELATIVISTIC BEAM INJECTION/PINCH EFFECT 
Quasisteady interactions of a relativistic electron beam with a 
low-density gas, 2:11905 
RELATIVISTIC PLASMA/MATHEMATICAL MODELS 
Energy-momentum tensor in the microscopic plasma model, 
2:11940 
RELATIVITY THEORY 
See also GENERAL RELATIVITY THEORY 
RELATIVITY THEORY/BIBLIOGRAPHIES 
Relativity theory (a bibli y with abstracts). Report for 
1970-1976, 2:11831 (NTIS/PS-76/0135) 
RELIEF VALVES 
Safety pressure relief system (Patent), 2:9895 
REM VIEWING IPMENT/DESIGN 
Miniature underwater bore hole inspection apparatus (Patent; 
visual ii tion), 2:10970 
REPROCESS 
See also FLUORIDE VOLATILITY PROCESS 
PUREX PROCESS 
REPROCESSING/ENVIRONMENTAL EFFECTS 
Environmental survey of the reprocessing and waste 
management ers of the LWR fuel cycle: a task force 
report, 2:9313 (NUREG-01 16) 
REPROCESSING/EVAPORATORS 
Control of an evaporator for continuous concentration of U-, 
Th-, and Pu-solutions, 2:9207 (UCRL-Trans-1 1176) 
REPROCESSING/RADIOACTIVE WASTE DISPOSAL 
Study of the behavior of high activity waste produced during the 
regeneration of fast reactor fuel elements by the 
fluoride method (Compatibility of materials with Resside 
cakes), 2:9302 (ERDA-tr-204) 
RESEARCH REACTORS 
See also ACPR REACTOR 
FFTF REACTOR 
FR-2 REACTOR 
FRJ-2 REACTOR 
GRENOBLE REACTOR 
HFBR REACTOR 
MURR REACTOR 
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OSIRIS REACTOR 
TR-1 REACTOR 
VIPER REACTOR 
Comparative analysis of utilization of research reactors in a 
number ming — Asian and Latin American countries. 
Final re PB-251497) 
RESERVOI ROCK/BOUNDARY.VALUE PROBLEMS 
Generalized collocation methods for time dependent nonlinear 
boundary value problems, 2:9059 
RESERVOIR ROCK/FLUID FLOW 
Nonlinear stability analysis for difference equations using semi- 
implicit mobility, 2 2-9066 
Numerical simulation of water-oil flow in naturally fractured 
reservoirs, 2:9051 
Numerical solution of slightly compressible single phase transient 
flow problems by spline functions, 2:9064 
RESERVOIR ROCK/MATHEMATICAL MODELS 
Sampling of variational methods, 2:9052 
RESERVOIR ROCK/MEETINGS 
Fourth SPE Symposium on Numerical Simulation of Reservoir 
— Los Angeles, California, February 19-20, 1976, 
RESERVOIR ROCK/PERMEABILITY 
Reservoir history matching by a estimation, 2:9070 
RESERVOIR ROCK/SIMULA TIO 
— of SSOR to a reservoir problems, 


Fourth SPE Symposium on Numerical Simulation of Reservoir 
— Los Angeles, California, February 19-20, 1976, 
7905 
Nine-point finite difference reservoir simulator for realistic 
prediction of unfavorable mobility ratio displacements, 2:9065 
Orthomin, an iterative method for solving sparse sets of 
simultaneous linear equations, 2:9061 
Semi-direct iterative methods in numerical reservoir simulation, 
2:9055 
Simulation of naturally fractured reservoirs with semi-implicit 
source terms, 2:9067 
Sparse matrix factorization: storage management algorithm for 
direct solution of reservoir simulation equations, 2:9062 
RESERVOIR ROCK/TWO-PHASE FLOW 
Comparative evaluation of different versions of the Strongly 
Implicit Procedure (SIP), 2:9063 
Numerical simulation of water-oil flow in naturally fractured 
reservoirs, 2:9051 
Simulation of 
RESERVOIRS (WA 
See WATER RESERVOIRS 
RESIDENTIAL SECTOR/ANNUAL CYCLE ENERGY SYSTEM 
Ice and water: annual cycle energy system offers savings in 
heating, cooling (Potential of 70 percent savings in energy), 
2:10112 
RESIDENTIAL SECTOR/ENERGY CONSUMPTION 
— consumption in a congested area, 2:10233 (ERDA-tr- 


66) 
RESIDUAL FUELS/DEMETALLIZATION 
ee conversion (Patent; a for hydroconversion 
vy crudes and residues), 2:9080 
Heavy crude conversion (Patent; catalysts for hydroconversion 
of heavy crudes and residues;), 2:9081 
RESIDUAL FUELS/GASIFICATION 


Practical aspects of pressurized operations of fluidized-bed 
desulfurizing quitonion, 2:9650 


RESIDUAL FUELS/HYDROCRACKING 
Heavy crude conversion (Patent; — for hydroconversion 
of heavy crudes and residues), 2 
Heavy crude conversion (Patent; ons al for hydroconversion 
of heavy crudes and residues:), 2:9081 
RESIDUES 
See also ASHES 
RESIDUES/USES 
Research program for profitable utilization of incinerator residue 
from municipal refuse, 2:10271 
RESIDUES ( ACTIVE) 
See RADIOACTIVE WASTES 
RESINS/CHEMICAL ANALYSIS 
Characterization of synthetic liquid fuels (Chemical analysis and 
molecular weights of shale oil, tar sand bitumen, coal liquids, 
and their fractions), 2:9152 
RESISTORS/F ABRICATION 
Nonlinear semiconductor resistors based on zinc, silicon, and tin 
oxides, 2:10851 (SAND-76-6032) 
RESISTORS/PHYSICAL RADIATION EFFECTS 
Nuclear EMP: review of factors for application in component 
damage analysis, 2:10964 (PEM-52) 


flow by finite element methods, 2:9058 


RESOURCE CONSERVATION 
Conservation of energy and mineral resources in wastes through 
pyrolysis, 2:10214 
Ontario resource coaamery program, 2:10273 
RESPIRATORS/DESIGN 


Aono. Tisthioven or) protection, 2:11352 


RESPIRATORS/PERFORMAN 
Acceptable programs for respiratory protection, 2:11352 
(REG/G-8.15(10.76)) 
RESPIRATORY UIPMENT 
See RESPIRATORS 
RESPONSE FUNCTIONS/MATRICES 
Minimally adequate representations of response surfaces (For 
characterizing r mse matrices for spectra unfolding), 
2:10928 (ORNL/RSIC-40) 
RETINA/BIOCHEMISTRY 
mes rT chemistry of identified cells in the vertebrate retina, 
711310 
Synaptic transmission from photoreceptors to bipolar and 
horizontal cells in the retina, 2:11318 
RETINA/BIOLOGICAL RADIATION EFFECTS 
Retinal changes induced by heavy particles: a new therapy 
modality. Interim report Jan-Dec 1973, 2:11346 (AD-A- 
022449) 
RETINA/ELECTRON MICROSCOPY 
Receptor coupling in the toad retina, 2:11296 
Ultrastructural analysis of functional changes in the synaptic 
endings of turtle cone cells (Pseudemys scripta elegans), 
2:11295 
RETINA/MORPHOLOGICAL CHANGES 
Adaptive synaptic connections formed in the visual pathways in 
response to congenitally aberrant inputs, 2:11321 
RETINA/PHYSIOLOGY 
Receptor coupling in the toad retina, 2:11296 
Synaptic transmission from photoreceptors to bipolar and 
horizontal cells in the carp retina, 2:11318 
Ultrastructural analysis of functional changes in the synaptic 
endings of turtle cone cells (Pseudemys scripta elegans), 
2:11295 
RETINA/TEMPERATURE EFFECTS 
Ultrastructural analysis of functional changes in the synaptic 
ep of turtle cone cells (Pseudemys scripta elegans), 


RHENIUM/CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts ), 2:9347 
RHESUS MONKEYS 
See MACACUS 
RHODAMINES/FLUORESCENCE 
Electronic excitation of composite systems. Progress report, 
A 1, 1975-July 31, 1976, 2:10539 (COO-2039-30) 
RHOD ATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts ), 2:9347 
RHODIUM/SORPTIVE PROPERTIES 
H chemisorption on Rh and W; H molecular beam diffraction, 
2:10423 (AD-A-019669) 
RIBONUCLEASE 


ic 
See FFTF REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RISKS 
See HAZARDS 
ERS 


See also DELAWARE RIVER 
STREAMS 
RIVERS/WATER POLLUTION 
Aquatic field surveys at Radford, Holston, Volunteer, and Milan 
Army Ammunition Plants. Volume I. Radford. Final report, 
2:11182 (AD-A-024191) 


RMPROCESS 
_ (Methanation up to 1500°F), 2:8941 


RNA/BIOCHEMIST RY 
Possible replicative form of brome mosaic virus RNA 4, 2:11232 
RNA- ABOLISM 
Studies on LDH i a, RNase and RNase inhibitor 
activities in v animals including parasites, and cancer 
tissues, 2:1121 (C NL-tr-4164) 





ROADS/BUILDING MATERIALS 


ROADS/BUILDING MATERIALS 
Use of waste and low-grade materials in road construction. 2. 
Colliery shale (Coal preparation wastes), 2:8981 (PB- 
243740/8ST) 
ROADS/CONSTRUCTION 
Effects of road construction on nearby lakes on Alaska’s north 
slope. Annual progress report, May 1, 1975-January 31, 1976, 
2:11188 (RLO-2229-T9-1) 
ROADS/ENVIRONMENTAL EFFECTS 
Effects of road construction on nearby lakes on Alaska’s north 
slope. Annual ress report, May 1, 1975-January 31, 1976, 
ezlites (RLO-22 9-T9-1) 
itive dust from vehicles using unpaved roads, 2:11136 
BEDS/FLUID FLOW 
as packed particulate bed rege enerators and evaporative 
coolers for use in solar systems, 2:9459 (CONF-760423-) 
ROCK BEDS/HEAT STORAGE 
Design considerations and performance 
integrated solar air heater and _ 
dwelling, 2:9520 (CONF-760423 
Performance testing of a residential — climate control system 
using a water trickle collector and a water-rockbed thermal 
storage. Progress report, March-June 1976, 2:9530 (SE-2284- 
1) 
Use of solar energy heat gathering and storing systems to 
increase farm crop yields =. 2:9560 
ROCK BEDS/HEAT TRANSFE 
Randomly-packed andi bed regenerators and evaporative 
coolers for use in solar systems, 2:9459 (CONF-760423-) 
ROCK SPRINGS SITES/ROCK MECHANICS 
Oil Shale Programs second quarterly report, April 1976-June 
1976 (Diagnostic and rock mechanics support, advanced 
instrumentation, and bed pre tion for in-situ oil shale 
research), 2:9140 (SAND-76-0541 ) 
ROCKETS/ENVIRONMENTAL EFFECTS 
Propulsion effluents in the stratosphere. CIAP monograph 2. 
Final report, 2:11052 (PB-246319) 
OCKS 


redictions for an 
thermal store in a 


See also RESERVOIR ROCK 
SEDIMENTARY ROCKS 
ROCKS/COMPATIBILITY 
Interaction between molten urania and bed-rock, 2:9193 (TRG- 
REPORT-2717(R/X)) 
ROCKS/ELECTRIC CONDUCTIVITY 
Geophysical methods in terrestrial material property 
determinations. Air Force surveys in geophysics, 2:10701 
(AD-A-018334) 
ROCKS/FRACTURING 
Apparatus for cryothermal fracturing of rock formations 
(Patent), 2:9075 
ROCKS/MECHANICAL PROPERTIES 
Evaluation of constitutive properties from velocity 
interferometer data (Prediction of transient response of rock 
and soil media to engineering and hysical lications), 
2:11405 (SAND. 73-6650) " —— ipa 
ROCKY FLATS PLANT/RADIONUCLIDE MIGRATION 
2°Pu contamination in snakes inhabiting the Rocky Flats Plant 
site, 2:11167 (COO-1156-85) 
ROMANIA 
Translations on Eastern Europe, 2:9303 (JPRS-66067) 
ROMANIA/PETROLEUM 
Romanian crude oil classifications, 2:9108 (JPRS-66067 ) 
ROMANIA/RADIOACTIVE WASTE DISPOSAL 
Some characteristics of uranium ore dressing wastes, 2:9304 
(JPRS-66067 ) 
ROMANIA/RADIOACTIVE WASTE PROCESSING 
Some characteristics of uranium ore dressing wastes, 2:9304 
(JPRS-66067) 
ROTARY ENGINES/CATALYTIC CONVERTERS 
= =, reduction with catalytic converter, 2:10337 (CONF- 
41187-) 
ROTARY ENGINES/FUEL ECONOMY 
Fuel saver and pollution control device (Patent), 2:10321 
ROTARY ENGINES/POLLUTION CONTROL 
Fuel saver and pollution control device (Patent), 2:10321 
RUBBERS 
See also SILASTIC 
RUBBERS/MOLDING 
Injection molding thermoplastic rubber. Final rt, 2:10535 
(BDX.613-14 5(Rev.)) at 
RUBBERS/PYROLYSIS 
Energetic utilization of the communal refuse on the example of 
Katowice Regi °° 2:9355 
RUBIDIUM/R' BSORPTION 
Movement of iad a through the soil to the plant root 
membrane. Progress report, September |, 1975-August 31, 
1976, 2:11368 FCOO-1495. 28) 
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RUBIDIUM IONS/ION-ATOM COLLISIONS 
Symmetric charge transfer in low-energy ion-atom collisions. 
Scientific jnl (Below 1 keV), 2:11526 (AD-A-022428) 
RUBIDIUM ISOTOPES/MASS SPECTROSCOPY 
Separation of alkaline earth from alkali metal fission products in 
the SOLAR on-line mass spectrometer, 2:10661 
RUBY LASERS/PERFORMANCE TESTING 
Laser radar development. Progress report Mar-Aug 1967, 
2:10711 (AD-831761) 
RUMANIA 
See ROMANIA 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RUPTURE DISKS 
See RELIEF VALVES 
RURAL AREAS/HYDROGEN FUELS 
Economic analysis of a proposed hydrogen fuel system for farm 
applications (System based on electrolytic production of 
hydrogen using wind solar, or electric energy), 2:9349 
CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts ), 2:9347 
RUTHENIUM/REMOVAL 
Process behavior and control of ruthenium and cerium, 2:9223 
RUTHENIUM COMPLEXES/OXIDATION 
Electron-transfer reactions of excited states: direct evidence for 
reduction of the charge-transfer excited state of tris(2,2’- 
bipyridine )ruthenium(II), 2:10641 
RUTHENIUM COMPLEXES/PHOTOLYSIS 
Electron-transfer reactions of excited states: direct evidence for 
reduction of the charge-transfer excited state of tris(2,2’- 
bipyridine )ruthenium(II), 2:10641 
RUTHENIUM COMPLEXES/QUENCHING 
Mechanism of the quenching of the emission of substituted 
polypyridineruthenium(II) complexes by iron(II), 
chromium(III), and europium(III) ions, 2:10642 
RUTHENIUM COMPLEXES/REDUCTION 
Electron-transfer reactions of excited states: direct evidence for 
reduction of the charge-transfer excited state of tris(2,2’- 
bipyridine )ruthenium(II), 2:10641 
RUTILE/SYNTHESIS 
Synthesis of new or improved optical and electrical materials. 
Final report 1 Apr 1971-31 Dec 1974, 2:10355 (AD-A- 
023903) 
RUTILE/THERMODYNAMIC PROPERTIES 
Basic mechanisms providing oxidation resistance in structural 
metals at high temperatures. II. The defect structure of 
nonstoichiometric rutile (TiO,) and nonstoichiometric rutile 
containing 1 to 10 mole % Cb,O,. Final report 21 Dec 1973- 
20 Dec 1974, 2:10462 (AD-A024540) 


SACCHARIDES 
See also GLYCOLIPIDS 
MONOSACCHARIDES 
SACCHARIDES/BIOLOGICAL EFFECTS 
Studies on virus-induced cell fusion. Progress report, August 1, 
ng -April 30, 1976 (Herpes simplex), 2:11259 (COO-3419- 


7) 
SACCHARIDES/METABOLISM 
Studies on virus-induced cell fusion. Progress report, August 1, 
1975-April 30, 1976 (Herpes simplex), 2:11259 (COO-3419- 
17) 
SAFEGUARDS 
See also PHYSICAL PROTECTION DEVICES 
SAFEGUARDS/PHYSICAL PROTECTION DEVICES 
Optical motion detection using image partitioning, 2:9324 
(SAND-76-027 1) 
SAFETY 
See also REACTOR SAFETY 
SAFETY/MATHEMATICAL MODELS 
Quantitative safety analysis. II, 2:11384 (DP-1420) 
SAFETY ENGINEERING 
Present status of reactor safety study (Japan), 2:10040 


AFETY (NUCLEAR) 
See RADIATION PROTECTION 


ALES 
See TRADE 
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oS a GEOTHERMAL FIELD/ELECTRICAL 

Electrical resistivity survey of the Salton Sea ss field 

ae Valley, Calfornia (Schlumber, 
le-dipole soundi 
SALT’ IN SEA. GEOTHERMAL FIEL 

Comments on well corrosion and scaling in the Salton Sea 
geothermal field, 2:9603 (TR-14) 

Study of core chips from the State of California, Well No. 1 in 
the Salton Sea Geothermal Field using petrographic, x-ray 
diffraction, and scanning electron microscopy techniques, 
2:9579 (UCID-17184) 

Se SEA GEOTHERMAL FIELD/SEDIMENTARY 

Study of core chips from the State of California, Well No. | in 
the Salton Sea Geothermal Field using petrographic, x-ray 
diffraction, and scanning electron microscopy techniques, 
2:9579 (UCID-17184) 

SAMARIUM 144 TARGET/COLLECTIVE EXCITATIONS 

Excitation of the collective states of the even-even Sm i 
by inelastic scattering of 40 MeV helions, 2:11726 (CONF- 
7509135-P2) 

SAMARIUM 144 TARGET/HELIUM 3 REACTIONS 

Excitation of the collective states of the even-even Sm isotopes 
by inelastic scattering of 40 MeV helions, 2:11726 (CONF- 

7509135-P2) 
SAMARIUM 145/ENERGY LEVELS 

Systematics of the 13/2* single-particle level in the N = 83 
isotopes (Unified model), 2:11720 (CONF-7509135-P2) 

SA M 148 TARGET/COLLECTIVE EXCITATIONS 

Excitation of the collective states of the even-even Sm isoto 
by inelastic scattering of 40 MeV helions, 2:11726 (CONF- 
7509135-P2) 

SAMARIUM 148 TARGET/HELIUM 3 REACTIONS 

Excitation of the collective states of the even-even Sm —?¢ 
by inelastic scattering of 40 MeV helions, 2:11726 (CONF- 
7509135-P2) 

SAMARIUM 150 TARGET/COLLECTIVE EXCITATIONS 

Excitation of the collective states of the even-even Sm iso’ oo 
by inelastic scattering of 40 MeV helions, 2:11726 (CON 
7509 135-P2) 

SAMARIUM 150 TARGET/HELIUM 3 REACTIONS 

Excitation of the collective states of the even-even Sm iso’ a 
by inelastic scattering of 40 MeV helions, 2:11726 (CON 
7509135-P2) 

SAMARIUM 152 TARGET/COLLECTIVE EXCITATIONS 

Excitation of the collective states of the even-even Sm iso 
by inelastic scattering of 40 MeV helions, 2:11726 (CONF- 
7509135-P2) 

SAMARIUM 152 TARGET/HELIUM 3 REACTIONS 

Excitation of the collective states of the even-even Sm iso 
by inelastic scattering of 40 MeV helions, 2:11726 (CONF- 
7509 135-P2) 

SAMARIUM 154 TARGET/COLLECTIVE EXCITATIONS 

Excitation of the collective states of the even-even Sm a ag 
by inelastic scattering of 40 MeV helions, 2:11726 (CO 
7309135- P2) 

SAMARIUM 154 TARGET/HELIUM 3 REACTIONS 

Excitation of the collective states of the even-even Sm ae 
by inelastic scattering of 40 MeV helions, 2:11726 (CONF- 
7509135-P2) 

SAMARIUM ALLOYS/HYPERFINE STRUCTURE 
Moessbauer studies of amorphous rare earth-Fe, alloys, 2:10383 
SAMARIUM ALLOYS/NE' ON ABSORBERS 
Neutron-absorbing alloy (Patent), 2:10455 
SAMPLING 

Report on the application of statistical techniques to the analysis 

of computer codes, 2:12130 (LA-6479-MS) 
SANDIA LABORATORIES/COMPUTER GRAPHICS 

Status report on interactive computer graphics at Sandia 
Laboratories, Albuquerque, New Mexico, 2:12135 (SAND-76- 
5962) 

SANDIA LABORATORIES/RESEARCH PROGRAMS 

Compilation of Sandia Laboratories technical capabilities, 
2:12122 (SAND-74-0092) 

SANDSTONES/REGENERATION 

Bench scale regeneration of sulfated dolomite and limestone by 
reductive decomposition (From fluidized-bed combustion of 
coal), 2:8907 


AP 
(Sintered aluminium ders.) 
SAP/PHYSICAL TION EFFECTS 
Magnetic fusion energy materials technology program, annual 
for period ending June 30, 1976, 2:10484 
“fo sifsy 


SATEL 
=. also se MOON 


), 2:9568 ty st 1 Se00(Vols. 1 1-2)) 
D/GEOTHERMAL WELLS 


SEAWATER/RADIOMETRIC ANALYSIS 


SATELLITES/RADIATION DOSES 
User’s manual for the AFWL Space Radiation Environment and 
Shielding Codes. Final report, 30 Sep 1973-31 Jul 1974, 
2:11808 (AD-A-019042) 
SAVANNAH RIVER PLANT/BIBLIOGRAPHIES 
Publications, 1972-1975, 2:12146 (DP-929(Rev.2)(Suppl.4)) 
SCANDIUM 45/ENERGY LEVELS 
Level scheme of “*Sc from {Pp sy) reaction and “Ti yields “Sc 
decay, 2:11709 (CONF-7509135-P2) 
SCANDIUM 45 TARGET/PROTON REACTIONS 
Level scheme of “°Sc from (pe x) reaction and “Ti yields “Sc 
decay, 2:11709 (CONF-7509135-P2) 
SCANDIUM 48/BETA-MINUS DECAY 
Decay of “Sc and “V to levels of “Ti, 2:11706 
SCA iG AMPLITUDES/PARTIAL WAVES 


Partial wave expansions for arbitrary spin and the role of non- 
central forces, 2:11586 (ORO-5126-6) 
SCAVENGING (ATMOSPHERIC) 
See WASHOUT 
SCHMEHAUSEN THTR REACTOR 
See THTR-300 REACTOR 
SCHOTTKY BARRIER DIODES/PHYSICAL RADIATION 
EFFECTS 


Transient capacitance measurement of deep defect levels in 
GaAs and Si. Physical sciences research papers, 2:10573 (AD- 
A-022652) 

SCINTILLATION COUNTERS 
See also LIQUID SCINTILLATION DETECTORS 
SCINTILLATION COUNTERS/PERFORMANCE 
Thin-film detector system for laser-fusion studies, 2:12108 
SCINTILLATION COUNTERS/SPECTRA UNFOLDING 

Simple method to unfold NE 213 and stilbene neutron spectral 

data, 2:10925 (ORNL/RSIC-40) 
SCRUBBERS/DESIGN 

Sulfur oxides removal by wet scrubbing application to utility 
boilers, 2:8987 

Wet scrubbing system for the flue gas of a municipal refuse 
incinerator and the treatment of the waste water, 2:10866 

SCRUBBERS/ENERGY CONSUMPTION 

Odor control hardware, state-of-the-art, 2:11081 (CONF- 

741187-) 
SCRUBBERS/OPERATION 

Process removing sulfur dioxide from gases (Patent), 2:9666 

Sulfur oxides removal by wet scrubbing application to utility 
boilers, 2:8987 

Washing-out metal oxides and toxic gases from waste 
incineration plants with extensive avoidance of wastewater 
pollution, 2:10867 

Wet scrubbing system for the flue gas of a municipal refuse 
incinerator and the treatment of the waste water, 2:10866 

SCRUBBERS/TECHNOLOGY ASSESSMENT 
Sulfur dioxide removal from gases, U.S.: lime-limestone, 2:11110 
SCRUBBING/REVIEWS 

Sulfur dioxide removal from waste gases: a status report for 

United States, recovery processes, 2:11111 
SCYLLAC DEVICES/RE 1EWS 
Theta pinches and other high-beta concepts, 2:12044 (LA-UR- 
76-2099) 
SEALS/FABRICATION 
Ceramic to metal seal Re 2:10676 
SEALS/PERFORMANCE TESTING 

Quarterly technical progress report, sodium technology and 
a seal development programs, January-March 1976 
(LMFBR), 2:9766 (Al- ERDA-13171) 

SEALS/SPECIFICATIONS 
Geothermal energy well casing seal (Patent), 2:9597 
SEAS 
See also ATLANTIC OCEAN 
PACIFIC OCEAN 
SEAS/WATER POLLUTION 

Trace metal associations in sub-artic fjord environments. 

te rt April 1974-March 1975 (Copper, lead), 
187 (R 2228-11. 30) 
SEAWA 


Distribution of poll chemical elements between dissolved and 
ulate phases in the ocean. Research period: August 1, 
etn oy 31, 1976 (Fallout *"°Po and *"Pb diffusion in 
oceans), 2 :11190 (COO-3566-17) 
SEAWATER/MIXING 
Distribution of some chemical elements between dissolved and 
iculate phases in the ocean. Research period: August |, 
1975-July 31, 1976 (Fallout *"°Po and *°Pb diffusion in 
oceans), 2:11190 (COO-3566-17) 
SEAWATER/RADIOMETRIC ANALYSIS 
Distribution of some chemical elements between dissolved and 
partieulate phases in the ocean. Research period: August I, 





SEAWATER/RADIOMETRIC ANALYSIS 


aor = 1976 (Fallout ?°Po and ?!°Pb diffusion in 
oceans), 2:11190 (COO-3566-17) 
SECONDARY COOLANT CIRCUITS/DEMINERALIZERS 

Secondary coolant — system with demineralizer bypass 
(Patent; PWR), 2: 

SECONDARY COOLANT CIRCUITS/WATER CHEMISTRY 

Secondary coolant purification system with demineralizer bypass 
(Patent; PWR), 2:9734 

Steam power plant for nuclear reactor stations having 
pressurized water reactors (Patent), 2:9733 

Water chemistry in nuclear power stations with high-temperature 
reactors with icular reference to the AVR, 2:9754 

SECRETION/STRUCTURAL CHEMICAL ANALYSIS 

Nasute termite soldier frontal gland secretions. 1. Structure of 
Trinervi-28,3a,9a-triol 9-O acetate, a novel diterpene from 
Trinervitermes soldiers, 2:10634 

SEDIMENTARY ROCKS/ELECTRON MICROSCOPY 

Study of core chips from the State of California, Weli No. 1 in 
the Salton Sea Geothermal Field using petrographic, x-ray 
diffraction, and scanning electron microscopy techniques, 
2:9579 (UCID-17184) 

SEDIMENTARY ROCKS/PETROLOGY 

Study of core chips from the State of California, Well No. 1 in 
the Salton Sea Geothermal Field using petrographic, x-ray 
diffraction, and scanning electron microscopy techniques, 
2:9579 (UCID-17184) 

SEDIMENTARY ROCKS/X-RAY DIFFRACTION 

Study of core chips from the State of California, Well No. 1 in 
the Salton Sea Geothermal Field using petrographic, x-ray 
diffraction, and scanning electron microscopy techniques, 
2:9579 (UCID-17184) 

SEDIMENTS/CHEMICAL ANALYSIS 

Trace metal associations in sub-artic fjord environments. 
Progress report April 1974-March 1975 (Copper, lead), 
2:11187 (RLO-2229-T 1-30) 

SEDIMENTS/CHEMICAL COMPOSITION 

In-situ parts-per million analysis of marine sediments by x-ray 

fluorescence techniques, 2:11183 (BNWL-SA-5705) 
SEDIMENTS/RADIOACTIVITY 

Health and Safety Laboratory environmental quarterly, June 1, 
1976-September 1, 1976 (Fallout radionuclides in 
environment), 2:11141 (HASL-308) 

SEDIMENTS/X-RAY FLUORESCENCE ANALYSIS 

In-situ parts-per million analysis of marine sediments by x-ray 

fluorescence techniques, 2:11183 (BNWL-SA-5705) 
SEISMIC DETECTION/DATA ACQUISITION SYSTEMS 

Application of advanced methods for identification and 
detection of nuclear explosions from the Asian continent. 
Semi-annual technical report, 2:10998 (AD-A-023175) 

Norwegian seismic array (NORSAR) phase 3. Semiannual 
technical report, | Jul-31 Dec 1975, 2:11007 (AD-A-023905) 

Special Data Collection System (SDCS) event report, Southern 
Sinkiang Province, 27 October 1975, 2:11386 (AD-A-021395) 

Special Data Collection System (SDCS) event report, Novaya 
Zemlya, 18 October 1975, 2:11387 (AD-A-021396) 

Special Data Collection System (SDCS) event report, Northern 
California, 1 August 1975, 2:11388 (AD-A-021397) 

Special Data Collection System (SDCS) event report, Central 
America, 15 July 1975, 2:11389 (AD-A-021398) 

Special Data Collection System (SDCS) event report, Novaya 
Zemlya, 21 October 1975, 2:11390 (AD-A-021399) 

Special Data Collection System (SDCS) event report, Puerto 
Rico Region, 17 June 1975, 2:11391 (AD-A-021400) 

Special Data Collection System (SDCS) event report, Unimak 
Island region, 16 May 1975, 2:11393 (AD-A-022542) 

Special Data Collection System (SDCS) event report, Kashmir- 
Tibet border region, 19 May 1975, 2:11394 (AD-A-022543) 

Special Data Collection System (SDCS) event report, Gulf of 
Alaska, 25 May 1975, 2:11395 (AD-A-022544) 

Special Data Collection System (SDCS) event report, Kurile 
Island, 19 May 1975, 2:11396 (AD-A-022545) 

Special Data Collection System (SDCS) event report, near coast 
of Venezuela, 8 June 1975, 2:11397 (AD-A-022546) 

Special Data Collection System (SDCS) event report, near coast 
of northern California, 7 June 1975, 2:11398 (AD-A-022548) 

Special Data Collection System (SDCS) event report, Peru- 
Ecuador border, 6 June 1975, 2:11399 (AD-A-022549) 

Special Data Collection System (SDCS) event report, Baja 
California, 28 July 1975, 2:11400 (AD-A-022550) 

Special Data Collection System (SDCS) event report, near east 
coast of eastern Russia, 16 May 1975. Technical report, 
2:11401 (AD-A-022872) 

Special Data Collection System (SDCS) event report, Peru, 16 
August 1975, 2:11402 (AD-A-022874) 

Special Data Collection System (SDCS) event report, North 
Atlantic Ocean, 26 May 1975. Technical report, 2:11403 
(AD-A-022875) 
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Special Data Collection System (SDCS) event ayet. Gulf of 
California, 14 June 1975. Technical report, 2:11404 (AD-A- 
022877) 

Special Data Collection System (SDCS) event reports, NTS 
event ‘DINING CAR’, 5 April 1975. Technical report, 
2:10992 (AD-A-023161) 

Special Data Collection System (SDCS) event report, NTS event 
‘STILTON’, 3 June 1975. Technical report, 2:10993 (AD-A- 
023162) 

Special Data Collection System (SDCS) event report, NTS event 
"EDAM’, 24 April 1975. Technical report, 2:10994 (AD-A- 
023163) 

Special Data Collection System (SDCS) event report, Northern 
Colombia, 23 June 1975. Technical report, 2:10995 (AD-A- 
023164) 

Special Data Collection System (SDCS) event report, Central 
Mid-Atlantic Ridge, 7 October 1975. Technical report, 
2:10996 (AD-A-023165) 

Special Data Collection System (SDCS) event report, Peru- 
Bolivia border region, 12 July 1975. Technical report, 
2:10997 (AD-A-023 166) 

Special Data Collection System (SDCS) event report, 
Minnesota, 9 July 1975. Technical report, 2:11001 (AD-A- 
023518) 

Special Data Collection System (SDCS) event report, Eastern 
Kazakh, 29 October 1975, 2:11002 (AD-A-023520) 

Special Data Collection on System (SDCS) event report, 
Hawaiian Islands, 29 November 1975. Technical report, 
2:11005 (AD-A-023858) 

Special Data Collection System (SDCS) event report, NTS event 
"LEYDEN’, 26 November 1975. Technical report, 2:1 1006 
(AD-A-023859 ) 

Special Data Collection System (SDCS) event report, Mexico, 
23 April 1975, 2:11008 (AD-A-024594) 

Special Data Collection System (SDCS) event report, Eastern 
Kazakh SSR, 25 December 1975, 2:11009 (AD-A-024595) 

Special Data Collection System (SDCS) event report, Vancouver 
Island region, 11 December 1975, 2:11010 (AD-A-024596) 

Special Data Collection System (SDCS) event report, Eastern 
Kazakh SSR, 13 December 1975, 2:11011 (AD-A-024597) 

Special Data Collection System (SDCS) event report, NTS 
Event ‘CHIBERTA’, 20 December 1975, 2:11012 (AD-A- 
024598) 

Special Data Collection System (SDCS) event report, Greece, 
21 December 1975, 2:11013 (AD-A-024599) 

SEISMIC DETECTION/EARTHQUAKES 

Special Data Collection System (SDCS) event report, near east 
coast of eastern Russia, 16 May 1975. Technical report, 
2:11401 (AD-A-022872) 

SEISMIC EVENTS/MATHEMATICAL MODELS 

Investigations of tectonic stress, applied relaxation-source theory 
to earthquake-explosion discrimination. Final report, | Nov 
1973-31 Aug 1975, 2:11392 (AD-A-021744) 

SELENIUM 74/ENERGY LEVELS 

Mean life of the 854 keV 0*, state in “Se and the coexistence 

model, 2:11715 
SELEXOL PROCESS/FLOWSHEETS 
Combined-cycle power systems (5 refs.), 2:9618 (EPA-600/2- 
76-149) 
SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR DIODES 
SEMICONDUCTOR LASERS 
TRANSISTORS 
SEMICONDUCTOR DEVICES/FABRICATION 

Boron arsenide and boron phosphide for high temperature and 
luminescent devices. Final technical report, | Jul 1969-31 Aug 
1975, 2:10546 (N-76-10285) 

SEMICONDUCTOR DEVICES/PHYSICAL RADIATION 


E 
Nuclear EMP: review of factors for application in component 
damage analysis, 2:10964 (PEM-52) 
Study of the effects of radiation on the electrical and optical 
es of HgCdTe, 2:10961 (AD-A-025222) 


properti 
SEMICONDUCTOR DEVICES/RADIATION HARDENING 
Complementary-symmetry/metal oxide semiconductor (CMOS) 
circuit hardening. Volume I. Silicon-on- ire (SOS) CMOS 
circuit fabrication and characterization. Final report, Feb 
1973-Aug 1974, 2:10569 (AD-A-021643) 
Complementary-symmetry/metal oxide semiconductor (CMOS) 
circuit hardening. Volume II. peer so ee gee (SOS) 
circuit design optimization and radiation effect studies. Final 
report, Feb 1973-Aug 1974, 2:10570 (AD-A-021644) 
Radiation-hardened CMOS/SOS standard cell circuits. Quarterly 
Report No. 3, 4 Aug-3 Nov 1975, 2:10571 (AD-A-021738) 
SEMICONDUCTOR DIODES 
See also JUNCTION DIODES 
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SEMICONDUCTOR DIODES/CRYSTAL DEFECTS 
Transient capacitance measurement of deep defect levels in 

GaAs and Si. Physical sciences research papers, 2:10573 (AD- 

A-022652) 

SEMICONDUCTOR DIODES/PHOTOVOLTAIC CONVERSION 
MOS devices as solar cells, 2:9489 

SEMICONDUCTOR DIODES/PHYSICAL RADIATION 
EFFECTS 


Transient capacitance measurement of deep defect levels in 
GaAs and Si. Physical sciences research papers, 2:10573 (AD- 
A-022652) 

SEMICONDUCTOR JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
SEMICONDUCTOR JUNCTIONS/FABRICATION 

Boron arsenide and boron phosphide for high temperature and 
luminescent devices. Final technical report, 1 Jul 1969-31 Aug 
1975, 2:10546 (N-76-10285) 

SEMICONDUCTOR LASERS/DESIGN 

Distributed feedback diode laser (Patent), 2:10832 

Quantum effects in heterostructure lasers (Patent), 2:10830 

Semiconductor double heterostructure laser device and method 
of making the same (Patent), 2:10834 

SEMICONDUCTOR LASERS/FABRICATION 

Semiconductor double heterostructure laser device and method 

of making the same (Patent), 2:10834 
SEMICONDUCTOR LASERS/OPTICAL SYSTEMS 

Integrated optics components: fabrication and testing. 

a report | Oct 74-31 Mar 75, 2:10727 (AD-A- 
1 ) 
SEMICONDUCTOR LASERS/TUNING 

Increased tuning range of Pb/sub 1-x/Sn/sub x/Se diode lasers 
using small etic fields , 2:10812 

SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
SEMICONDUCTOR MATERIALS/BIBLIOGRAPHIES 

Soviet developments in material science No. 1, January-June 
1975, 2:10342 (AD-A-018903) 

SEMICONDUCTOR MATERIALS/CRYSTAL GROWTH 

Semiconductor properties of ternary A/sup II/B/sup IV/C,/sup 
V/ compounds, 2:10562 (UCRL-Trans-1 1146) 

SEMICONDUCTOR MATERIALS/ENERGY LEVELS 

Experimental analysis of impurity energy levels in 
semiconductors. Final report | Nov 1970-30 Jun 1974, 
2:10549 (AD-A-018519) 

SEMICONDUCTOR MATERIALS/ION IMPLANTATION 

Defect production in semiconductors, 2:10576 (N-76-17967) 

SEMICONDUCTOR MATERIALS/OPTICAL PROPERTIES 

Optical effects in solids. Final report 1 Oct 1970-20 Sep 1975, 
2:10554 (AD-A-019039) 

Research on nonlinear and integrated optical materials. Final 
report | Jul 1974-30 Jun 1975, 2:10572 (AD-A-022047) 

SEMICONDUCTOR MATERIALS/PHOTOCONDUCTIVITY 

Optical effects in solids. Final report 1 Oct 1970-20 Sep 1975, 
2:10554 (AD-A-019039) 

SEMICONDUCTOR MATERIALS/PHYSICAL PROPERTIES 

Semiconductor properties of te A/sup lan? IV/C,/sup 
V/ compounds, 2:10562 (UCRL-Trans-1 114 

SEMICONDUCTOR MATERIALS/PHYSICAL RADIATION 

EFFECTS 


Defect production in semiconductors, 2:10576 (N-76-17967) 
SEMICONDUCTOR MATERIALS/PRODUCTION 
Use of ion implantation for the control of impurity diffusion in 
III-V compound semiconductors. Final report | May 1972-30 
Apr 1975, 2:10543 (AD-A-018760) 
SEMIMETALS 
See also ARSENIC 
BORON 
GERMANIUM 
SILICON 
SEMIMETALS/SUPERCONDUCTIVITY 
Metallurgical factors which influence superconductivity in A15S 
compounds, 2:10451 
SEPARATION ENERGY 
See BINDING ENERGY 
SERIES EXPANSION/LECTURES 
Lectures on divergent series, 2:12144 (LA-6140-tr) 
SEROTONIN/PHY: Y 
Axonal transport of vesicles carrying [*H]serotonin in the 
metacerebral neuron of Aplysia californica, 2:1 1282 
SEWAGE 
See LIQUID WASTES 
SEWAGE SLUDGE/ANAEROBIC DIGESTION 
Central waste —- with energy recovery in a combination 
lant, 2:935 
SEWAGE SLUDGE/CALORIFIC VALUE 
Heat values of wastewater sludge and solid wastes, 2:9410 
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SEWAGE SLUDGE/COMBUSTION 
French experience with facilities for combined processing of 
municipal refuse and sludge, 2:10860 
— — a4 approach to wastewater and solid waste processing, 
rating experience on combined incineration of munici 
aes Ot rae sludge, 2:10858 ” 
SEWAGE SLUDGE/PYROLYSIS 
East Bay solid waste energy conversion system, 2:9361 
Energetic utilization of the communal refuse on the example of 
a Region, 2:9355 
Pe is of sewage sludge and refuse combined, 2:9356 
— wn) E SLUDGE/W. PROCESSING 
tmal and physical properties of compost (Windrow 


ting, 3 to 4 months), 2:10215 
SEWAGI TREATMENT 


See WASTE PROCESSING 
SEX CHROMOSOMES 
See HETEROCHROMOSOMES 
SHALE OIL/CHEMICAL ANALYSIS 
Characterization of synthetic liquid fuels (Chemical analysis and 
molecular weights of shale oil, tar sand bitumen, coal Nouide 
and their fractions), 2:9152 
SHALE OIL/CHEMICAL COMPOSITION 
Coal Technology "heen. annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 
SHALE OIL/MUTAGENS 
Coal Technology Program, annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 
SHALE OIL/PRODUCTION 
Aviation turbine fuels from shale and coal oils (Evaluation of 
processes for production of refinery feedstocks), 2:9134 
Hydrogasification of oil shale (Use of countercurrent heating 
and prehydrogenation at 700 to 1000°F), 2:9136 
Production of shale oil crude and its refining into military 
operational fuels (Use of Paraho Process; storage of product), 
2:9137 
SHALE OIL/REFINING 
Production of shale oil crude and its refining into military 
operational fuels (Use of Paraho Process; storage of product), 
2:9137 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS/IMPLOSIONS 
Stability of accelerated metal shells (For plasma confinement by 
imploding shells), 2:12117 
SHELLS/STABILITY 
Stability of accelerated metal shells (For plasma confinement by 
imploding shells), 2:12117 
SHELLS/STRESS ANALYSIS 
Dynamic inelastic response of thick shells using endochronic 
theory and the method of nearcharacteristics (LMFBR), 
2:9778 (ANL-CT-76-43) 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHELTERS 
See also FALLOUT SHELTERS 
SHELTERS/CONSTRUCTION 
Slanting in new basements for combined nuclear weapons 
effects: a consolidated printing of four technical reports. 
Volumes 1, 2 and 3. Final report, 2:10705 (AD-A-023237) 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING/COMPUTER CODES 
User's manual for the AFWL Space Radiation Environment and 
Shielding Codes. Final report, 30 Sep 1973-31 Jul 1974, 
2:11808 (AD-A-019042) 
SHIELDING/MANUALS 
Handbook of radiation shielding data, 2:11809 (ANS/SD-76/14) 
SHIELDS 
See also BIOLOGICAL SHIELDS 
SHIELDS/NEUTRON TRANSPORT 
Measured and calculated neutron albedo for concrete and iron, 


2:9908 
SHIP PROPULSION REACTORS 
See also MUTSU REACTOR 
SHIP PROPULSION REACTORS/DESIGN 
Nuclear merchant ship propulsion: present status in the UK. I. 
Technical cts, 2:9987 
SHIP PROPULSION REACTORS/ECONOMICS 
Nuclear merchant — ee: present status in the UK. Il. 
Economic studies, 2:998 
SHIP PROPULSION REACTORS/PLANNING 
Nuclear merchant -~ rae present status in the UK. I. 
Technical aspects, 2: 


Nuclear merchant “~? = present status in the UK. II. 
Economic studies, 2:998 
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SHIP PROPULSION REACTORS/REACTOR SAFETY 
Nuclear merchant % : — present status in the UK. I. 
Technical aspects, 2:998 
SHIP REACTOR MUTSU 
See MUTSU REACTOR 
SHIPS/GAS TURBINES 
Marine gas turbine applications manual. Volume II. Ship-heavy- 
duty gas turbine ie ger systems integration. Final report 
on Task 8 (volume B), 2:10235 (COM-75-11115) 
SHIPS/RADIATION PROTECTION 
EMP design guidelines for naval ship systems. Technical report, 
2:10704 (AD-A-022961) 
SHOCK ABSORBERS 
An acceleration sensitive device for dampening mechanical 
movements (Patent; nuclear power stations), 2:9883 
SHOCK WAVES/WAVE PROPAGATION 
Laboratory investigation of shock waves in a weakly magnetized 
plasma, 2:12020 
Shock-wave structure in a hot, dense plasma, 2:12005 
SHUTTLES 
See RABBIT TUBES 
SI SEMICONDUCTOR DETECTORS/FABRICATION 
All epitaxial silicon diode heavy ion detector, 2:10909 (LA-UR- 
76-2285) 
Epitaxial silicon semiconductor detectors, past developments, 
future prospects, 2:10908 (LA-UR-76-2284) 
Thin epitaxial silicon for dE/dx detectors, 2:10910 (LA-UR-76- 
2291) 
SI SEMICONDUCTOR DETECTORS/PERFORMANCE 
All epitaxial silicon diode heavy ion detector, 2:10909 (LA-UR- 
76-2285) 
Epitaxial silicon semiconductor detectors, past developments, 
future prospects, 2:10908 (LA-UR-76-2284) 
SID 


See SUDDEN IONOSPHERIC DISTURBANCE 
SIGMA MODEL/WAVE FUNCTIONS 
Exact classical solutions to the two-dimensional ''sigma’’ model: 
an unusual application of inverse scattering techniques, 
2:11564 (LA-UR-76-1924) 
SIGMA-MINUS ATOMS 
See HADRONIC ATOMS 
SILANES/CHEMICAL PROPERTIES 
Positive ion chemistry of fluoromethylsilanes, (CH;)/sub 
n/SiF/sub 4-n/(n = 1-3), by ion cyclotron resonance 
spectroscopy. Fluorine and methyl substituent effects on the 
relative stabilities of siliconium ions, R*, and disilylfluoronium 
ions, RR'F*, in the gas phase, 2:10619 
SILASTIC/CHEMICAL RADIATION EFFECTS 
Radiation-induced grafting of methacrylates onto silicone rubber 
surfaces: prototype burn wound dressing. Scientific report (y 
radiation), 2:10645 (AD-A-022983) 
SILICA/PRECIPITATION 
Comments on well corrosion and scaling in the Salton Sea 
eothermal field, 2:9603 (TR-14) 
SILICA/SOLUBILITY 
Solubility of silica in basic organic solvent system (Kerogen- and 
quartz-containing residue from bioleaching of oil shale), 


2:9133 
SILICATES/REMOVAL 
Desulfurization of high sulfur fuels during combustion (Patent; 
45 claims; 3 drawings; ), 2:8910 
SILICIDES/CORROSION RESISTANCE 
Nickel-chromium-silicon brazing filler metal (Patent), 2:10457 
SILICON/CHARGE CARRIERS 
Correlation of minority carrier diffusion length with solar cell 
properties in EFG silicon ribbon, 2:9485 
Determination of surface recombination velocity in heavily 
doped silicon, 2:9488 
SILICON/CRYSTAL DOPING 
Determination of surface recombination velocity in heavily 
doped silicon, 2:9488 
SILICON/CRYSTAL GROWTH 
Continuous silicon ribbon growth, 2:9484 
se of metallurgical-grade silicon to solar-grade quality, 
2:9483 
SILICON/DIFFUSION LENGTH 
Correlation of minority carrier diffusion length with solar cell 
properties in EFG silicon ribbon, 2:9485 
SILICON/EMISSION SPECTROSCOPY 
Analytical procedures for depleted UF, and uranium alloys in 
netrator programs, 2:10585 (NLCO-1136) 
SILI ON/EPITAXY 
Epitaxial silicon semiconductor detectors, past developments, 
future prospects, 2:10908 (LA-UR-76-2284) 
SILICON/NEUTRON REACTIONS 
Measurements of the total neutron cross-section of silicon and 
manganese in the energy range 1.8 MeV to 1.8 eV, 2:11698 


ERA Vol. 2, No. 05 


SILICON/PHYSICAL RADIATION EFFECTS 

Damage coefficients in low resistivity silicon. Final report, Jul 
1973-Nov 1974, 2:9467 (N-75-24857) 

Transient capacitance measurement of deep defect levels in 
GaAs and Si. Physical sciences research papers, 2:10573 (AD- 
A-022652) 

SILICON/PION MINUS REACTIONS 

Gamma rays following the interaction of 70 MeV pions with S-D 

shell nuclei, 2:11699 
SILICON/PION PLUS REACTIONS 

Gamma rays following the interaction of 70 MeV pions with S-D 

shell nuclei, 2:11699 
SILICON/PURIFICATION 

Purification of metallurgical-grade silicon to solar-grade quality, 

2:9483 
SILICON/STRUCTURAL MODELS 

tical probes of vibrational excitations and structure, 2:10380 
SILICON 28/ENERGY LEVELS 

Investigation of the reaction *Mg(a,y)**Si, 2:11697 (CONF- 
7509135-P2) 

SILICON 28 TARGET/ALPHA REACTIONS 

Scattering of alpha particles and alpha like states in nuclei, 
2:11696 (CONF-7509135-P2) 

SILICON 28 TARGET/PROTON REACTIONS 
Positive and negative pion production near threshold, 2:11648 
SILICON ALLO S/AGE HARDENIN 

Influence of Si on precipitation phenomena and mechanical 
properties of a beta Ti alloy. Technical report (Ti-V-Si), 
2:10391 (AD-A-020084 ) 

SILICON ALLOYS/MECHANICAL PROPERTIES 

Metallic composites formed ‘in situ’ by reactions in the solid 
state. Final report 18 Oct 1974-18 Oct 1975 (Additions to 
aligned Co-Si eutectoid; eutectoids in Ti-Cu, Mo-Fe, Mo-Co), 
2:10395 (AD-A-023007) 

SILICON CARBIDES/CORROSION RESISTANCE 

Evaluation of refractories for mineral wool furnaces. Report of 

investigations 1975, 2:10526 (PB-250642) 
SILICON CARBIDES/FABRICATION 

Fabrication process development of SiC/superalloy composite 
sheet for exhaust system components. Technical report, 15 Jul 
1974-31 Oct 1975, 2:10532 (N-76-17202) 

Fabrication process development of SiC/superalloy composite 
sheet for exhaust system components. Technical report, 15 Jul 
1974-31 Oct 1975, 2:10532 (N-76-17202) 

SILICON CARBIDES/MECHANICAL PROPERTIES 

Improving the tou of refractory compounds. Final report, 
2:10514 (N-76-20230) 

SILICON CARBIDES/PERMEABILITY 

Tritium diffusion in nonmetallic solids of interest for fusion 
reactors. Annual progress report, August 1, 1975-August 1, 
1976, 2:10520 (ORO-4721-2) 

SILICON CARBIDES/SINTERING 

Fabrication process development of SiC/superalloy composite 
sheet for exhaust system components. Technical report, 15 Jul 
1974-31 Oct 1975, 2:10532 (N-76-17202) 

Investigation of ceramics for high temperature turbine 
components. Final report 18 Oct 1974-17 Oct 1975 (Sintered 

SiC), 2:10493 (AD-A-022901) 

Phase relations and stability studies in the Sisn,-SiO,-Y,O, 
pseudo-ternary system. (6) development of microstructure, 
strength and fracture toughness of hot-pressed Si;N,. (7) 
sintering of sic with boron compounds. (8). Technical reports, 
2:10490 (AD-A-024268) 

SILICON CARBIDES/STRUCTURAL MODELS 
Optical probes of vibrational excitations and structure, 2:10380 
SILICON COMPOUNDS/BINDING ENERGY 
Prediction of core electron binding energies with a four- 
parameter equation, 2:10620 
SILICON 
See SILANES 
SILICON NITRIDES/IMPACT STRENGTH 
Localized impact damage in ceramics. Technical report, 2:10513 
(AD-A-021496) 
SILICON NITRIDES/MECHANICAL PROPERTIES 
Improving the toughness of refractory compounds. Final report, 
710514 (N-76-20230) 

Phase relations and stability studies in the Si,n,-SiO,-Y,O, 
pseudo-ternary system. (6) development of microstructure, 
strength and fracture toughness of hot-pressed Si,N,. (7) 
sintering of sic with boron compounds. (8). Technical reports, 
2:10490 (AD-A-024268) 

SILICON NITRIDES/PHASE STUDIES 

Phase relations and stability studies in the Si,n,-SiO,-Y,O, 
pseudo-te system. (6) devel nt of microstructure, 
strength and fracture toughness of hot-pressed Si;N,. (7) 
— of sic with boron compounds. (8). Technical reports, 
2:10490 (AD-A-024268) 
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—, OXIDES 
See also QUARTZ 
SILICON OXIDES/CHEMICAL RADIATION EFFECTS 
Effects of o ray irradiation on HCL oxides, 2:10644 (AD- 
A-0217 
SILICON OXIDES/PHASE STUDIES 
Phase relations and stability studies in the Si,n,-SiO,-Y,O, 
eee ee (6) deve nt of microstructure, 
strength and re toughness of hot-pressed Si,N,. (7) 
— of sic with boron compounds. (8). Technical reports, 
2:10490 (AD-A-024268) 
SILICON OXIDES/PHYSICAL RADIATION EFFECTS 
Electron-hole er eee energy in Si02. Technical report, 
2:10568 (AD-A-020190) 
Experiments in high vol 
_ October 31, 1975- ‘Neoen 1976, 2: no 10882 (COO-2119- 


7) 
SILICON ——ee Soaeamates te 
"* low temperature the rties in crystalline 
solids, 2:10433 {COO-3151-67) “ag 
SILICON SOLAR CELLS/EFFICIENCY 
Comparison of GaAs and Si hybrid solar power systems, 2:9482 
Photovoltaic energy conversion under high radiation intensities, 
2:9473 
SILICON SOLAR CELLS/ELECTRICAL PROPERTIES 
Correlation of minority carrier diffusion length with solar cell 
Pp rties in EFG silicon ribbon, 2:9485 
SILICON SOLAR CELLS/PERFORMANCE 
MOS devices as solar cells, 2:9489 
Performance of silicon solar cells under concentration, 2:9486 
Use of solar cells in a compound parabolic collector, 2:9487 
SILICON SOLAR CELLS SICAL RADIATION EFFECTS 
ar coefficients in low resistivity silicon. Final report, Jul 
1973-Nov 1974, 2:9467 (N-75-24857) 
— SOLAR CELLS/SOLAR CONCENTRATORS 
ise of solar cells in a compound parabolic collector, 2:9487 
SILVER/CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts), 2:9347 
SILVER/EL ON SPECTRA 
Widths of atomic 4s and 4p vacancy states, 46 less than or equal 
to z less than or equal to 50, 2:10435 (N-76-13932) 
SILVER/PHOTOEL iC EFFECT 
Forward and backward photoemission yields from metals at 
various x-ray angles of incidence. Interim report, 2:10422 
(AD-A-019135) 
SILVER/PRECIPITATION 
Removal of trace metals from wastewater by lime and ozonation, 
2:11189 
SILVER 109/ENERGY LEVELS 
Intrinsic states and quasi-rotational levels in weakly deformed 
nuclei, 2:11701 (CONF-7509135-P1) 
SIN CYCLOTRON/ACCELERATOR FACILITIES 
SIN pion ; 
SINGLE C 
Energy and protein 


production from pulp mill wastes. 
report, June 15, 1976-September 15, 


976, 2:9382 (COO- 


See MONOCRYSTALS 
UMINUM 


SINTERED AL’ POWDERS 
See SAP 
SITE SELECTION/PLANNING 
Possibility of siting nuclear power plants close to towns, 2:9952 
(FRNC-R-39) 
SITE SELECTION/REGULATIONS 
Power plant siting in the United States: a state regulatory agency 
viewpoint, 2:10182 
SITE SELECTION/SOCIO-ECONOMIC FACTORS 
Technical, environmental, and socioeconomic factors associated 
with dry-cooled nuclear energy centers, 2:9951 (BNWL-1985) 
SITES (REACTOR) 
See REACTOR SITES 


Zero-relative-velocity belt skimmer. Final report, 2:9097 (AD-A- 
014497) 
SLABS/CHARGED-PARTICLE TRANSPORT 
An invariant imbedding, orders-of-scattering approach to 


a slab. sciences research rs, 
Be1803 (ADEA-024153) _ 
TRANSPOR 


SLABS/NEUTRON 
—— and calculated neutron albedo for concrete and iron, 


Slagging pyrolysis solid waste conversion system, 2:10857 
Sere system for recovery of energy om solid waste, 2:9371 


VAL 
, 2:8919 (EPA-600/2-76-149) 
DISPOSAL 


Design of fossil-fuel power plant by-product resource storage 
areas, 2:8988 

SLIME FUNGI 
See MYXOMYCETES 

SLUDGES 
See SLURRIES 

SLUDGES/CALORIFIC VALUE 

Heat values of wastewater sl and solid wastes, 2:9410 

SLUDGES/CHEMICAL ANALYSIS 

—— oy analyses of SRP high-level waste sludges, 2:9268 
(DP- ) 

SLUDGES/FLUIDIZED-BED COMBUSTION 

Fluidized bed combustion (citations from NTIS data base). 
Report for 1964-Mar 1976 (138 abstracts, 73 new entries), 
2:8978 (NTIS/PS-76/0161 ) 

Fluidized bed combustion (citations from Engineering Index). 
Report for 1970-Mar 1976 (136 abstracts), 2:8979 (NTIS/PS- 
76/0162) 

SLUDGES/SAMPLING 

Sampling and analyses of SRP high-level waste sludges, 2:9268 

(DP-1399) 
SLUDGES/WASTE DISPOSAL 

Design of fossil-fuel power plant by-product resource storage 
areas, 2:8988 

Sulfur oxides removal by wet scrubbing application to utility 
boilers, 2:8987 

SLUGS (FUEL) 
See FUEL RODS 
SLURRIES/FLUIDIZED-BED COMBUSTION 

ee of potential for heat and material recovery in the 
fluidized-bed incineration of coal washery rejects and some 
other industrial wastes, 2:8985 

SLURRY PIPELINES/COMPARATIVE EVALUATIONS 
with coal slurry pipelines (comparison with unit trains), 
2:9038 
SMECTITE/ABUNDANCE 

Mineralogy of oil shale in the upper part of the Parachute Creek 
member of the Green River formation in the eastern Uinta 
Basin, Utah (X-ray diffraction studies), 2:9127 (USGS-OFR- 
76-381) 

SMELTING/AIR POLLUTION 

Satellite detection of vegetative damage and alteration caused by 
pollutants emitted by a zinc smelter. Interim report, 2:11369 
(E-75-10368) 

SMOG/REGIONAL ANALYSIS 

Modeling along the Los Angeles-Palm Springs trajectory, 

2:11062 (ATDL-76/14) 
SNAKES/RADIONUCLIDE KINETICS 

2°Pu contamination in snakes inhabiting the Rocky Flats Plant 
site, 2:11167 (COO-1156-85) 

SNR-1 REACTOR/CONTAINMENT SYSTEMS 

Moisture transport in a concrete of the SNR-300 investigated by 
neutron transmission, 2:10563 

SOCIOLOGY 

A study of the effects of rising energy prices on the low and 
moderate income elderly. Final summary report, 2:10119 (PB- 
244200) 

SODIUM/BIOLOGICAL EFFECTS 

Gating mechanism for the activation of the sodium conductance 
in nerve membranes, 2:11291 

Signal transmission from eee to ganglion cells in the 
visual system of the giant barnacle (Balanus nubilus), 2:11297 

SODIUM/BOILING DETECTION 

Acoustic noise and pattern recognition studies at ORNL 
(LMFBR Fuel Failure Mockup), 2:9770 (ANL-CT-76-34) 

Acoustic/neutronic boiling detection: European experience, 
2:9771 (ANL-CT-76-34) 

—— National Laboratory (ANL)/Com 
(CT) acoustic surveillance program (LM 
CT-76-34) 

Requirements for pp woe a safety point of view 
“TMFBR), 2:9768 (ANL-CT-76-34) 

Review of the ANL ‘‘in-pile’’ and ‘‘out-of-pile’’ acoustic 
experiments, 2:9776 (ANL-CT-76-34) 

Sodium boiling detection program proposal (LMFBR), 2:9777 
a 76-34) 

University of Washington sodium boiling detection studies 
(LM BR), 2:9772  CANL-CT. er,  meneead 

Upper um acoustic experiment at -11, 2: ( - 
Cr t634) 

SODIUM/CORROSIVE EFFECTS 
Mechanical properties test data for structural materials. 


Quarterly ~ for period ending July 31, 1976, 
2:10404 YSRNL-S2 


nts Techi 
R), 2:9773 (ANL- 





SODIUM/CORROSIVE EFFECTS 


Microstructural damage in an AlMg, alloy by sodium traces, 
2:9974 
Sodium technology program friction, wear, and self-welding. 


Gueaety p re at vgn ending October 31, 1976 
(LMFBR), 2:9797 (WARD-NA-3045-30) 

Sodium Technology yin ynorra one mnt tg % 
Quarterl report for period ending January 31, 
(LMFBR). 2:5798 (WARD.NA-3045-32) 8 

Steam generator materials engineering eighth quarterly report, 
April-June 1976, 2:10466 (GEAP-14029-8 ) 

SODIUM/EMISSION SPECTRA 

Stark broadening of sodium lines emitted by a sodium argon 

mixture plasma, 2:11892 
SODIUM/FLUID FLOW 

Sodium technology program friction, wear, and self-welding. 
Quarterly progress report for period ending October 31, 1976 
(LMFBR), 2:9797 (WARD-NA-3045-30) 

SODIUM/NEUTRON TRANSPORT 

Integral experiments of neutron propagation in sodium-steel 

mediums, 2:11810 (CEA-CONF-3375) 
SODIUM/REMOVAL 

Quarterly technical progress report, sodium technology and 
cover gas seal development programs, January-March 1976 
(LMFBR), 2:9766 (AI-ERDA-13171) 

SODIUM 23 TARGET/PION MINUS REACTIONS 

Gamma rays following the interaction of 70 MeV pions with S-D 

shell nuclei, 2:11699 
SODIUM 23 TARGET/PION PLUS REACTIONS 

Gamma rays following the interaction of 70 MeV pions with S-D 

shell nuclei, 2:11699 
SODIUM CHLORIDES/CHEMICAL RADIATION EFFECTS 

Direct and indirect effects in pulse irradiated concentrated 
aqueous solutions of chloride and sulfate ions, 2:10650 

Pulse radiolysis of concentrated aqueous solutions of chloride, 
iodide, and persulfate ions, 2:10651 

SODIUM CHLORIDES/THERMODYNAMIC PROPERTIES 

Preliminary '’steam tables’’ for NaCl solutions. Physical 
properties of the coexisting phases and thermochemical 
pues of the H,O component (80° to 325°C), 2:9607 
(USGS-OFR-75-674) 

SODIUM COMPOUNDS/ABSORPTION SPECTRA 

Properties of solvated electrons and associated species in metal 
solutions and kinetics of electron- and proton-transfer 
reactions. Progress report, September 16, 1975-September 15, 
1976 (Cryptand compounds), 2:10603 (COO-958-53) 

SODIUM COMPOUNDS/CHEMICAL PREPARATION 

Identification of polyborate and fluoropolyborate ions in solution 

by Raman spectroscopy, 2:10599 
SODIUM COMPOUNDS/RADIOLYSIS 

Nuclear magnetic resonance in pulse radiolysis. Chemically 
induced dynamic nuclear polarization (Electron beams), 
2:10649 

SODIUM COOLED REACTORS 
See also BN-350 REACTOR 
BOR-60 REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
LMFBR TYPE REACTORS 
SODIUM COOLED REACTORS/SPENT FUEL ELEMENTS 

Some aspects of washing and transportation of spent fuel from 

fast power reactors, 2:9814 (ERDA-tr-194) 
SODIUM HYDROXIDES/CHEMICAL REACTIONS 

Formation of hydroxy and basic salts of yttrium, 2:10606 
(ORNL-tr-4229) 

SODIUM IONS/ION-ATOM COLLISIONS 

Symmetric charge transfer in low-energy ion-atom collisions. 
Scientific jnl (Below | keV), 2:11526 (AD-A-022428) 

SODIUM NITRATES/CORROSIVE EFFECTS 

Microstructural effects on the stress corrosion cracking behavior 
of Ti-8Al-1Mo-1V in methanolic and chloride solutions. Final 
report, 2:10463 (AD-A-018793) 

SODIUM-SULFUR BATTERIES/ELECTROLYTES 

Solid electrolytes: alkali-ion transport in skeleton structures. 
Semiannual technical summary No. 2, | Jul-31 Dec 1975 
(Compounds of for Na;Zr,PSi,O,,), 2:10101 (AD-A-022199) 

SOILS/CONTAMINATION 

Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical progress report, June 1, 1976- 
August 31, 1976, 2:11166 ( 5727-4) 

Sorption of pollutant gases by soils. Progress report, December 
1, 1975-November 30, 1976, 2:11165 (COO-2530-7) 

SOILS/ELECTRIC CONDUCTIVITY 

Geophysical methods in terrestrial material property 
determinations. Air Force surveys in geophysics, 2:10701 
(AD-A-018334) 
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SOILS/MECHANICAL PROPERTIES 

Evaluation of constitutive properties from velocity 
interferometer data (Prediction of transient response of rock 
and soil media to engineering and geophysical applications), 
2:11405 (SAND-75-0650) 

Soil structure interaction calculations: a comparison of methods, 
2:11163 (UCRL-52106) 

SOJLS/MOISTURE 

Soil moisture survey experiment at Phoenix, Arizona, 2:11164 

(PB-251122) 
SOILS/POLLUTION 
Influence of ground cover on the dry deposition rate of gaseous 
materials, 2:11106 (UCCND/CSD-19) 
SOILS/RADIATION MONITORING 
Methods in environmental sampling for radionuclides, 2:11144 
SOILS/RADIOACTIVITY 
Ecological aspects of decommissioning and decontamination of 
facilities on the Hanford Reservation, 2:11173 (BNWL-2033) 
SOILS/RADIOMETRIC ANALYSIS 
In situ methods for quantifying specific radionuclides, 2:11170 
SOLAR ACTIVITY 
See also SOLAR FLARES 
SOLAR PROMINENCES 
SOLAR RADIO BURSTS 
SOLAR WIND 
SOLAR X-RAY BURSTS 
SUNSPOTS 
SOLAR ACTIVITY/MANUALS 

A solar optical observer's guide. Technical report, 2:11430 (AD- 
A-018989) 

SOLAR ACTIVITY/TABLES 

Solar-geophysical data number 376. Part I (prompt reports). 
Data for November 1975-October 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:11443 (PB-247137-376-1/SL) 

Solar-geophysical data number 377. Part I. (prompt reports). 
Data for December 1975-November 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:11445 (PB-247137-377-1/SL) 

Solar-geophsica data number 377. Part II. (comprehensive 
reports). Data for July 1975-Jun 1975 and miscallanea. 
Explanation of data reports issued as number 366 
(supplement) February 1975, 2:11446 (PB-247137-377-2/SL) 

SOLAR AIR CONDITIONERS/COMPARATIVE EVALUATIONS 

Assessment of solar cooling, 2:9526 (COO-2703-3) 

SOLAR AIR CONDITIONERS/COST 

Helio Thermics solar-heated and -cooled house, 2:9533 

Residential solar hot-water heating and space conditioning 
systems in northern California: a brief survey, 2:9528 (LBL- 
5229) 


SOLAR AIR CONDITIONERS/DESIGN 
Helio Thermics solar-heated and -cooled house, 2:9533 
Utilization of solar energy, 2:9519 (CONF-760423-) 
SOLAR AIR CONDITIONERS/EVAPORATIVE COOLING 
Randomly-packed particulate bed regenerators and evaporative 
coolers for use in solar systems, 2:9459 (CONF-760423-) 
SOLAR AIR CONDITIONERS/HYBRID SYSTEMS 
Comparison of GaAs and Si hybrid solar power systems, 2:9482 
SOLAR AIR CONDITIONERS/OPERATION 
Helio Thermics solar-heated and -cooled house, 2:9533 
Performance testing of a residential solar climate control system 
using a water trickle collector and a water-rockbed thermal 
storage. Progress report, March-June 1976, 2:9530 (SE-2284- 
1) 
SOLAR AIR CONDITIONERS/PERFORMANCE 
Residential solar hot-water heating and space conditioning 
systems in northern California: a brief survey, 2:9528 (LBL- 
$229) 


SOLAR AIR CONDITIONERS/PERFORMANCE TESTING 
Performance testing of a residential solar climate control system 
using a water trickle collector and a water-rockbed thermal 
storage. Progress report, March-June 1976, 2:9530 (SE-2284- 


1) 
SOLAR AIR CONDITIONERS/RANKINE CYCLE POWER 
SYSTEMS 
Testing and evaluation of a solar-powered turbocompressor 
Rankine cycle system for building air conditioning. Quarterly 


p “eee No. 2, April 16, 1976-July 15, 1976, 2:9531 
(UFRC/R- 6-952528-2) 


SOLAR AIR CONDITIONING/ECONOMICS 

Assessment of solar cooling, 2:9526 (COO-2703-3) 

Impact of alternative incentives on the utilization rate of solar 
energy space conditioning and water heating: 1975-2000, 
2:9524 (CONF-760423-) 

Solar heating and cooling systems: a reality today, 2:9532 
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SOLAR AIR CONDITIONING/FLAT PLATE COLLECTORS 
Development of flat-plate solar collectors for the and 

cooling of . Final report, 2:9548 (N-75-26495/2ST) 
SOLAR AIR COD ONING/MATHEMATICAL MODELS 


Solar house di validation. Progress re No. 3, 
2:9527 (COO- 958-4) a 


SOLAR AIR CONDITIONING/PLANNING 
Barriers to the ication of solar energy: the Florida 
experience, 2:9538 (CONF-760423-) 
— of alternative incentives on the utilization rate of solar 
—~, o> conditioning and water heating: 1975-2000, 
2: 9524 (CONF-760423-) 
Impacts of utilizing solar energy for heating and cooling, 2:9523 
(CONF-760423-) 
SOLAR AIR HEATERS/MATHEMATICAL MODELS 
Design considerations and performance predictions for an 
in ted solar air heater and gravel bed thermal store in a 
dwelling, 2:9520 (CONF-760423-) 
SOLAR A IR HEA EATERS, 
Design considerations and performance predictions for an 
inte sod uclee ai bedi wal vel bed thermal store in a 
dwe oon ten ane 79520 (CONF-760423-) 
A PARTICLES/FLUX DENSITY 
ae OV 5-6 measured solar proton event alpha/proton flux 
ratios and associated atmospheric effects. Final scientific 
rt, 2:11432 (AD-A-021909) 
ATMOSPHERE/CHEMICAL COMPOSITION 
Researches in the field of variable solar phenomena. Final 
scientific report 1 Feb 1972-1 Jul 1975, 2:11425 (AD-A- 
017490) 
SOLAR ATMOSPHERE/ELECTRON-ION COLLISIONS 
Electron impact excitation rate coefficients for ions of solar 
interest. Memorandum report, 2:11523 (AD-A-019653) 
SOLAR ATMOSPHERE/HYDROMAGNETIC WAVES 
tion and detection of turbulence generated MHD waves 
in the lower solar atmosphere. Technical memo, 2:11439 
(COM-75-11092/4ST) 
SOLAR CELL ARRAYS/COST 
ae Systems Definition Project, 2:9472 (SAND- 
) 
Low cost grid for Cu,S-CdS solar cells, 2:9493 
MOS devices as solar cells, 2:9489 
SOLAR CELL ARRAYS/COVERINGS 
Integral glass e lation for solar arrays. Quarte 
report No. 1, 2: (ERDA/JPL/954521-76/1) 
SOLAR CELL ARRAYS/DEFORMATION 
Investigation on the ication of lasers for the measurement of 
deformations, 2:10968 (N-75-25146) 
SOLAR CELL ARRAYS/DESIGN 
Dotted contact fine geometry solar cell (Patent), 2:9497 
Photovoltaic test and demonstration project. Progress repo! 
January-March 1976, 2:9465 (ERDA/NASA/1022- 76h)” 
Semi-conductor battery (Patent), 2:9496 
Solar battery maintainer (Patent), 2:9498 
SOLAR CELL ARRAYS/ELECTRIC CONTACTS 
Dotted contact fine solar cell (Patent), 2:9497 
SOLAR CELL ARRAYS ICAL INSULATION 
Calculation of current collected in a dilute plasma through a 
— in the insulation covering a high-voltage surface, 
79468 (N-75-25726) 
SOLAR CELL ARRAYS/FABRICATION 
Low cost grid for Cu,S-CdS solar cells, 2:9493 
SOLAR CELL ARRAYS/OPTIMIZATION 
ERDA Photovoltaic Systems Definition Project, 2:9472 (SAND- 
76-5656) 
SOLAR CELL ARRAYS/RELIABILITY 
ERDA Photovoltaic Systems Definition Project, 2:9472 (SAND- 
76-5656) 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/CALIBRATION 
JPL ———s in the calibration of photovoltaic solar cells, 
: (NSF-RA-N-74-062) 
SOLAR CELLS/MEETINGS 
— energy. Proceedings of the international symposium, 


PDC Mas May 5-7, 1976, 2:9462 
SOLAR CE ho 


JPL ——- in the calibration of Saga solar cells, 
:9469 (NSF-RA-N-74-062) 
SOLAR CELLS/PERFORMANCE 


“Loantaenee. 2:9465 atin poet 1022-76 6/1) 


Cc 
See also FLAT PLATE COLLECTORS 


rly progress 
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SOLAR COLLECTORS/DESIGN 
Use of solar energy heat gathering and storing systems to 
increase farm c ields (Patent), 2:9560 
SOLAR COLLECTORS/MARKET 
Solar collector manufacturing activity: July-December 1975, 
2:9545 (FEA/B-76/161) 
Solar collector manufacturing activity: January-June 1976, 
2:9546 (FEA/B-76/403) 
SOLAR COLLECTORS/MEETINGS 
Solar energy. Proceedings of the international symposium, 
Washi , DC, May 5-7, 1976, 2:9462 
SOLAR COLLECTORS/PRODUCTION 
Solar collector manufacturing activity: July-December 1975, 
2:9545 (FEA/B-76/161) 
Solar collector manufacturing activity: January-June 1976, 
2:9546 (FEA/B-76/403 ) 
SOLAR CONCENTRATORS 
See also MIRRORS 
SOLAR REFLECTORS 
SOLAR CONCENTRATORS/COST 
Cylindrical liquid lens as a solar strip concentrator, 2:9543 
(CONF-760423-) 
SOLAR CONCENTRATORS/DESIGN 
Cylindrical liquid lens as a solar strip concentrator, 2:9543 
(CONF-760423-) 
Solar energy concentrator (Patent), 2:9556 
SOLAR CONCENTRATORS/ENERGY BALANCE 
Intermittent refrigeration system using truncated Winston's 
collector, 2:9525 (CONF-760423-) 
SOLAR CONCENTRATORS/MATHEMATICAL MODELS 
Mathematical modeling of solar concentrators, 2:9553 (SAND- 
76-5641) 
SOLAR CONCENTRATORS/OPTICAL PROPERTIES 
Mathematical modeling of solar concentrators, 2:9553 (SAND- 
76-5641) 
SOLAR CONCENTRATORS/SHADING 
Focused solar collector analysis with axially varying input due to 
shadowing from adjacent collectors, 2:9551 (SAND-76-5061 ) 
SOLAR CONCENTRATORS/SOLAR CELL ARRAYS 
Photovoltaic energy conversion under high radiation intensities, 
2:9473 
SOLAR CONSTANT/MEASURING METHODS 
Solar constant and solar spectrum and their possible variation, 
2:9448 (NSF-RA-N-74-062) 
SOLAR COOLING SYSTEMS 
See SOLAR AIR CONDITIONERS 
SOLAR CORONA/BIBLIOGRAPHIES 
Solar eclipses (a bibli y with abstracts). Report for 1964- 
Mar 1976, 2:11442 (NTIS/PS-76/0131) 
SOLAR CORONA/BRIGHTNESS 
The Hale solar sector boundary, 2:11438 (AD-A-024605) 
SOLAR CORONA/COOLING 
Influence of magnetic field structure on the conduction cooling 
of flare loops, 2:11434 (AD-A-022948) 
SOLAR CORONA/MAPS 
Synoptic maps of solar coronal hole boundaries derived from He 
11 304A oheliograms from the manned Skylab missions, 
2:11448 (PB-247916-51/SL) 
SOLAR CORONA/TABLES 
Solat-geophsica data number 377. Part II. (comprehensive 
reports). Data for July 1975-Jun 1975 and miscallanea. 
pr of data reports issued as number 366 
(supplement) February 1975, 2:11446 (PB-247137-377-2/SL) 
SOLAR CYCLE 
Three-dimensional structure of the extended solar 
and the su t cycle variation in cosmic ray intensity, 
2:11437 (AD-A-024604) 
ELECTRIC PROPULSION 
Solar electric propulsion system thermal analysis. Final report, 
27 Dec 1973-27 Feb 1975, 2:9466 (N-75-24842) 
SOLAR ELECTRONS/ACCELERATION 
Formation of fast electron tails in Type II solar bursts. 
Memorandum report, 2:11436 (AD-A-023063) 
Gamma-ray and microwave evidence for two phases of 
acceleration in solar flares, 2:11441 (N-76-20056) 
SOLAR ELECTRONS/SYNCHROTRON RADIATION 
ee = oe —s — energy distribution on the 


gyrosync hrotron radiation. Final 
ono mney ‘Oct 19: 1972. 50° 1975, 2:11435 (AD-A-022977) 
GY/E ics 


tic field 


Assessment of solar and wind energy from the electric utility 
view point, 2:9435 
SOLAR ENERGY/ENERGY STORAGE 
Simple thermal decomposition reactions for storage of solar 
thermal energy, 2:9460 
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SOLAR ENERGY/FORECASTING 
Barriers to, and incentives for, the widespread utilizaton of solar 
energy: a framework for analysis, 2:9434 (CONF-760423-) 
SOLAR ENERGY/MEETINGS 
Pegpplcao of the second Southeastern conference on 
ication of solar ene Baton Rouge, Louisiana, April 19- 
1976, 2:9518 (CONF-160423- ) 
SOLAR ENERGY/PLANNIN 
— to, and incentives i the widespread utilizaton of solar 
: a framework for analysis, 2:9434 (CONF-760423-) 
SOLAR NERGY/RESEARCH PROGRAMS 
Florida solar energy program, 2:9433 (CONF-760423-) 
SOLAR ENERGY SES 
Solar energy applications, 1976, 2:9458 
Utilization» of solar energy, 2: — (CONF-760423-) 
SOLAR ENERGY CONVERSION 
Energy and — say production utilization in 
Canada, 2:10200 
SOLAR ENERGY CONVERSION/ECONOMICS 
Solar energy applications, 1976, 2:9458 
SOLAR ENERGY CONVERSION/PHOTOCHEMISTRY 

The current state of knowledge of photochemical formation of 

fuel, 2:9461 (PB-246229) 
SOLAR FLARES 

Influence of magnetic field structure on the conduction cooling 
of flare loops, 2:11434 (AD-A-022948) 

Results obtained during the campaign for integrated observations 
= od flares (CINOF). Special reports, 2:11426 (AD-A- 

1 ) 
SOLAR FLARES/BRIGHTNESS 

Active region flare rates and 8.6 mm brightness temperatures. II. 
Interim report, 2:11433 (AD-A-022680) 

SOLAR FLARES/ELECTRON SPECTRA 

Gamma-ray and microwave evidence for two phases of 

acceleration in solar flares, 2:11441 (N-76-20056) 
SOLAR FLARES/FORECASTING 

Evaluation of a prediction technique for low energy solar 
particle events. Final report 2 Oct 1972-30 Jun 1975, 2:11427 
(AD-A-018739) 

SOLAR FLARES/PHYSICAL PROPERTIES 

Gamma-ray and microwave evidence for two phases of 

acceleration in solar flares, 2:11441 (N-76-20056) 
SOLAR FLARES/SPECTRA 

Model for U-shaped solar burst spectra. II. Interim report, 

2:11431 (AD-A-020321) 
SOLAR FLARES/TABLES 

Solar-geophysical data number 376. Part I (prompt reports). 
Data for November 1975-October 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:11443 (PB-247137-376-1/SL) 

Solar-geophysical data number 376. Part II (comprehensive 
reports). Data for June 1975-May 1975 and miscellanea. 
Explanation of data — issued as number 366 (supplement) 
February 1975, 2:11 (PB-247137-376-2/SL) 

Solar-geophysical data number 377. Part I. (prompt reports). 
Data for December 1975-November 1975. Explanation of data 
—— rts issued as number 366 (supplement) February 1975, 

1445 (PB-247137-377-1/SL) 

Solar-geophsica data number 377. Part II. (comprehensive 
reports). Data for July 1975-Jun 1975 and miscallanea. 
Explanation of data reports issued as number 366 
(supplement) February 1975, 2:11446 (PB-247137-377-2/SL) 

SOLAR FLARES/TURBULENCE 
Formation of fast electron tails in Type II solar bursts. 
Memorandum report, 2:11436 (AD-A-023063) 
SOLAF. FLUX/DATA ACQUISITION SYSTEMS 
Solar energy recorder, 2:9441 (NSF-RA-N-74-062) 
SOLAR FLUX/MEASURING INSTRUMENTS 
Solar energy recorder, 2:9441 (NSF-RA-N-74-062) 
SOLAR FLUX/MEASURING METHODS 

What do we need to know about solar radiation to predict flat- 

plate collector performance, 2:9450 (NSF-RA-N-74-062) 
SOLAR FLUX/MEETINGS 

Solar energy data workshop. Report and recommendations of 
the workshop held at Silver gory = November 29- 
30, 1973, 2:9457 (NSF-RA-N-7 

SOLAR FLUX/MONITORING 

Space and time variability of solar radiation, 2:9447 (NSF-RA- 
N-74-062) 

SOLAR FLUX/RADIANT FLUX DENSITY 

Intensity of ‘’direct beam’ solar radiation, 2:9452 (NSF-RA-N- 
74-062) 

SOLAR FLUX/SPECTRA 

Solar constant and solar spectrum and their possible variation, 
2:9448 (NSF-RA-N-74-062) 
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SOLAR FLUX/SPECTROSCOPY 
Solar radiation measurements related to terrestrial solar energy 
applications, 2:9446 (NSF-RA-N-74-062) 
SOLAR FLUX/VARIATIONS 
Space and time variability of solar radiation, 2:9447 (NSF-RA- 
N-74-062) 
SOLAR HEATING SYSTEMS/COST 
Helio Thermics solar-heated and -cooled house, 2:9533 
Residential solar hot-water heating and space conditioning 
— in northern California: a brief survey, 2:9528 (LBL- 
5229) 
Solar heating of buildings and domestic hot water. Final report, 
Jul 1974-Dec 1975, 2:9517 (AD-A-021862) 
SOLAR HEATING SYSTEMS/DESIGN 
Helio Thermics solar-heated and -cooled house, 2:9533 
Solar heating of buildings and domestic hot water. Final report, 
Jul 1974-Dec 1975, 2:9517 (AD-A-021862) 
Utilization of solar energy, 2:9519 (CONF-760423-) 
SOLAR HEATING SYSTEMS/ENERGY CONSERVATION 
Utilization of solar energy, 2:9519 (CONF-760423-) 
SOLAR HEATING SYSTEMS/HYBRID SYSTEMS 
Comparison of GaAs and Si hybrid solar power systems, 2:9482 
SOLAR HEATING SYSTEMS/OPERATION 
Helio Thermics solar-heated and -cooled house, 2:9533 
Performance testing of a residential solar climate control system 
using a water trickle collector and a water-rockbed thermal 
storage. Progress report, March-June 1976, 2:9530 (SE-2284- 
1 


) 
SOLAR HEATING SYSTEMS/PERFORMANCE 
Residential solar hot-water heating and space conditioning 
systems in northern California: a brief survey, 2:9528 (LBL- 
$229) 
Solar heating of buildings and domestic hot water. Final report, 
Jul 1974-Dec 1975, 2:9517 (AD-A-021862) 
SOLAR HEATING SYSTEMS/PERFORMANCE TESTING 
Performance testing of a residential solar climate control system 
using a water trickle collector and a water-rockbed thermal 
storage. Progress report, March-June 1976, 2:9530 (SE-2284- 
1) 
SOLAR HEATING SYSTEMS/RANKINE CYCLE POWER 
SYSTEMS 
Testing and evaluation of a solar-powered turbocompressor 
Rankine cycle system for building air conditioning. Quarterly 
progress report No. 2, April 16, 1976-July 15, 1976, 2:9531 
(UTRC/R-76-952528-2) 
SOLAR PONDS/ECONOMICS 
Shallow solar ponds for industrial process heat: the ERDA- 
SOHIO project, 2:9539 (UCRL-78288(Rev.1)) 
SOLAR PONDS/PERFORMANCE 
Shallow solar ponds for industrial process heat: the ERDA- 
SOHIO project, 2:9539 (UCRL-78288(Rev.1)) 
SOLAR PROMINENCES 
Researches in the field of variable solar phenomena. Final 
scientific report 1 Feb 1972-1 Jul 1975, 2:11425 (AD-A- 
017490) 
SOLAR PROTON EVENTS 
See POLAR-CAP ABSORPTION 
SOLAR PROTONS/ACCELERATION 
Gamma-ray and microwave evidence for two phases of 
acceleration in solar flares, 2:1 1441 (N-76-20056) 
SOLAR PROTONS/FLUX DENSITY 
Satellite OV 5-6 measured solar proton event alpha/proton flux 
ratios and associated atmospheric effects. Final scientific 
report, 2:11432 (AD-A-021909) 
The calculation of riometer absorption and an approximation 
connection between riometer absorption and solar 
fluxes during nighttime PCA events. Environmental research 
papers, 2:11476 (AD-A-019656) 
SOLAR RADIATION 
Geophysics and space data bulletin. Volume XI, number 4, 
fourth quarter 1974. Special reports, 2:11497 (AD-A022358) 
SOLAR RADIATION/DAILY VARIATIONS 
ic assessment of deciduous forest radiation regimes, 
2:11171 (ATDL-76/14) 
SOLAR RADIATION/DIFFUSION 
assessment of deciduous forest radiation regimes, 
2:11171 (ATDL-76/14) 
LAR RADIATION/FAR ULTRAVIOLET RADIATION 
Relation of the observed far ultraviolet solar irradiance to the 
solar magnetic sector structure. Technical report, 2:11428 
(AD-A-018765 ) 
SOLAR RADIATION/SPATIAL DISTRIBUTION 
Beam enrichment of diffuse radiation in a deciduous forest, 
2:11172 (ATDL-76/14) 
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SOLAR RADIO BURSTS 

Researches in the field of variable solar phenomena. Final 
pee oy report | Feb 1972-1 Jul 1975, 2:11425 (AD-A- 
017490) 

SOLAR RADIOWAVE RADIATION/TABLES 

Solar-geophysical data number 376. Part I (prompt reports). 
Data for November 1975-October 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 

oh1443 (PB-247137-376-1/SL) - 

casual ical data number 376. Part II (comprehensive 
reports). Data for June 1975-May 1975 and miscellanea. 
Explanation of data — issued as number 366 (supplement) 
February 1975, 2:11 (PB-247137-376-2/SL) 

Solar-geophysical data number 377. Part I. (prompt reports). 
Data for December 1975-November 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:11445 (PB-247137-377-1/SL) 

Solar-geophsica data number 377. Part II. (comprehensive 
reports). Data for July 1975-Jun 1975 and miscallanea. 
Explanation of data reports issued as number 366 
(supplement) February 1975, 2:11446 (PB-247137-377-2/SL) 

SOLAR REFLECTORS 
See also PARABOLIC REFLECTORS 
SOLAR REFLECTORS/COST 

Potential of a solar collector with a stationary spherical reflector 
and a yore here! for electrical power production, 
2:9554 (SAND-76-8039) 

Pressure stabilized solar collector (PSSC), 2:9544 (CONF- 
760423-) 

SOLAR REFLECTORS/DESIGN 

Pressure stabilized solar collector (PSSC), 2:9544 (CONF- 
760423-) 

Solar energy concentrator (Patent), 2:9556 

SOLAR REFLECTORS/EFFICIENCY 

Prisms with total internal reflection as solar reflectors, 2:9540 
(ANL-SOL-76-04) 

SOLAR REFLECTORS/OPTICAL PROPERTIES 

Prisms with total internal reflection as solar reflectors, 2:9540 
(ANL-SOL-76-04) 

SOLAR REFLECTORS/SOLAR TRACKING 

Potential of a solar collector with a stationary spherical reflector 
and a yor ere for electrical power production, 
2:9554 (SAND-76-8039) 

Pressure stabilized solar collector (PSSC), 2:9544 (CONF- 
760423-) 

SOLAR REFRIGERATION 

Intermittent refrigeration system using truncated Winston's 

collector, 2:9525 (CONF-760423-) 
SOLAR REFRIGERATORS/PERFORMANCE 

Intermittent refrigeration system using truncated Winston's 
collector, 2:9525 (CONF-760423-) 

SOLAR SEA POWER PLANTS/AQUACULTURE 

Potential mariculture yield of floating sea thermal power plants. 
Part 1. General statement, 2:9512 (CONF-751235-2) 

SOLAR SEA POWER PLANTS/COLD EFFLUENTS 

Marine pastures: a aS pa of large (100 megawatt or larger) 
floating ocean thermal pow Ayes report, February 
1, 1976-April 30, 1976, Po:9 9513 (COO-258 1-2) 

SOLAR SEA POWER PLANTS/MECHANICAL STRUCTURES 

Experiments on concrete conical shells for OTEC structural 
systems, 2:9515 (COO-2682-5) 

Extended NONSAP program for OTEC structural systems, 
2:9516 (COO-2682-7) 

Reinforced concrete constitutive relations. Progress report, May 
1, 1975-February 29, 1976, 2:9514 (COO-2682-4) 

SOLAR SPACE HEATING 

Solar activities in North Carolina circa March 1976, 2:9522 
(CONF-760423-) 

Solar heating of buildings and domestic hot water. Final report, 
Jul 1974- 1975, 2:9517 (AD-A-021862) 

SOLAR SPACE HEATING/ECONOMICS 
— of alternative incentives on the utilization rate of solar 
space conditioning and water heating: 1975-2000, 
2: "95 4 (CONF-760423-) 

Solar heating and cooling systems: a reality today, 2:9532 

Solar life cycle cash flow analysis, 2:9521 (CONF-760423-) 

Use of solar energy for space and hot water: technical 

economic feasibility, implications for the state, 
r 39528 (NB-21214) 
SOLAR SPACE HEATING/FLAT PLATE —. 

Development of flat-plate solar collectors for the 
cooling of buil . Final , 2:9548 (N-75- 36498/28T ) 

SOLAR SPACE HEATING/MA’ TICAL MODELS 

Solar house design validation. Progress report No. 3, 

2:9527 (COO DSSS) 


SOLAR WIND/TABLES 


—— — HEATING/MEETINGS 
Proceedings of the second Southeastern conference on 
ication of solar energy, Baton Rouge, Louisiana, April 19- 
, 1976, 2:9518 (CON -760423-) 
SOLAR SPACE HEATING/PLANNING 
Barriers to egy: ication of solar energy: the Florida 
experience, 2:5 38 (CONF-760423-) 
— of alternative incentives on the utilization rate of solar 
= space conditioning and water heating: 1975-2000, 
2: 9524 (CONF-760423-) 
Impacts of utilizing solar energy for heating and cooling, 2:9523 
(CONF-760423-) 
LAR STILLS/PERFORMANCE 
Solar distillation and combined distillation and water heating for 
tropical areas, 2:9534 (CONF-760423-) 
SOLAR THERMAL POWER PLANTS/COST 
Solar thermal electric power systems. Volume I. Executive 
sum . Final report, 2:9509 (PB-243835/6ST) 
SOLAR THERMAL POWER PLANTS/DESIGN 
= Tech 400.KWth Solar Thermal Test Facility, 2:9510 
INF-760842-1) 
Solar thermal electric power systems. Volume I. Executive 
summary. Final report, 2:9509 (PB-243835/6ST) 
SOLAR THERMAL POWER PLANTS/SOLAR REFLECTORS 
Potential of a solar collector with a stationary spherical reflector 
and a tracking absorber for electrical power production, 
2:9554 (SAND- 76-8039) 
SOLAR THERMAL POWER PLANTS/iECHNOLOGY 
ASSESSMENT 
Total impacts of alternative energy systems, 2:10199 (N-74- 
72717) 
SOLAR WATER HEATERS 
Solar activities in North Carolina circa March 1976, 2:9522 
(CONF-760423-) 
SOLAR WATER HEATERS/COST 
Residential solar hot-water heating and space conditioning 
systems in northern California: a brief survey, 2:9528 (LBL- 
$229) 
Solar heating of buildings and domestic hot water. Final report, 
Jul 1974- 1975, 2:9517 (AD-A-021862) 
Utilization of solar energy, 2:9519 (CONF-760423-) 
SOLAR WATER HEATERS/DESIGN 
Solar energy research and application with special reference to 
solar water heating in Southern Africa, 2:9536 (CONF- 
760423-) 
Solar heating of buildings and domestic hot water. Final report, 
Jul 1974- 1975, 2:9517 (AD-A-021862) 
Status of solar water heaters in India, 2:9535 (CONF-760423-) 
Utilization of solar energy, 2:9519 (CONF-760423-) 
SOLAR WATER HEATERS/ECONOMICS 
Impact of alternative incentives on the utilization rate of solar 
energy space conditioning and water heating: 1975-2000, 
2:9524 (CONF-760423-) 
Solar energy in Australia, 2:9537 (CONF-760423-) 
Solar life cycle cash flow analysis, 2:9521 (CONF-760423-) 
Status of solar water heaters in India, 2:9535 (CONF-760423-) 
aay bo — solar energy for space heating and hot water: technical 
ription, economic feasibility, implications for the state, 
395 9529 (NP-21214) 
SOLAR WATER HEATERS/EFFICIENCY 
Sensitivity of solar collector design to solar input, 2:9550 (NSF- 
RA-N-74-062) 
SOLAR WATER HEATERS/PERFORMANCE 
Residential solar hot-water heating and space conditioning 
systems in northern California: a brief survey, 2:9528 (LBL- 
$229) 
Solar distillation and combined distillation and water heating for 
tropical areas, 2:9534 (CONF-760423-) 
Solar heating of buildings and domestic hot water. Final report, 
Jul 1974- 1975, 29 9517 (AD-A-021862) 
SOLAR WATER HEATERS/PERFORMANCE 
Utilization of solar re a 79519 — ) 
SOLAR WATER HEA 
Barriers to the <e of ieee energy: the Florida 
experience, 2:9538 (CONF-760423-) 
— of alternative incentives on the utilization rate of solar 
space conditioning and water heating: 1975-2000, 
oun 3:9584 (COM (CONF-760423-) 
WIND/PLASMA WAVES 
“ene studies of selected phenomena in space and 
labora‘ plasmas, 2:12016 
SOLAR WIND/TABLES 
Solar-geophysical data number 376. Part I (prompt reports). 
Data abn ao November 1975-October 1975. Explanation of data 


pe prrty x as number 366 (supplement) February 1975, 
443 (PB-247137-376-1/SL) 
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yg ee data number 377. Part I. (prompt reports). 
Data for December 1975-November 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:11445 (PB-247137-377-1/SL) 
SOLAR X-RAY BURSTS 
Atlas of Skylab ATM/S056 coronal hole observations, 2:11440 
(N-76-20055) 
SOLAR X-RAY BURSTS/TABLES 
Solar-geophysical data number 376. Part I (prompt reports). 
Data for November 1975-October 1975. Explanation of data 
reports issued as number 366 (supplement) February 1975, 
2:11443 (PB-247137-376-1/SL) 
SOL-GEL PROCESS 
Crystal habit and phase attribution of U( VI) oxides in a gelation 
rocess, 2:9196 
SO) FUELS/FISSION PRODUCT RELEASE 
Factors influencing fission gas release and swelling in nuclear 
fuels, 2:9911 (AERE-R-8153) 
SOLID FUELS/SWELLING 
Factors influencing fission gas release and swelling in nuclear 
fuels, 2:9911 (AERE-R-8153) 
SOLID STATE LASERS/BIBLIOGRAPHIES 
Bibliography of Soviet laser developments, number 20. April- 
June 1975, 2:10738 (AD-A-018639) 
SOLID STATE LASERS/DESIGN 
c-w solid state laser (Patent), 2:10828 
Normal incidence face pum disc laser (Patent), 2:10835 
SOLID STATE LASERS/LASER MATERIALS 
0.85 micron solid-state laser material evaluation. Semiannaul 
report, No. 1, 5 Jun-5 Dec 1972, 2:10715 (AD-909527) 
Rare earth ion-host crystal interactions. III. Three-parameter 
theory of crystal fields. Technical report, 2:10732 (AD-A- 
017849) 
Sensitization of Nd** laser glass and Faraday rotator glasses. Bi- 
monthly progress report No. 1, 2:10779 (COO-4028-1) 
SOLID STATE LASERS/PERFORMANCE 
Injection lasers for high data rate optical communications. 
Volume II. Final report 1 Jan-30 Sep 1975, 2:10736 (AD-A- 
018358) 
SOLID STATE PHYSICS/RESEARCH PROGRAMS 
Theoretical problems in solid state and low temperature physics. 
Final report, 16 Nov 1973-30 Nov 1975 (Dept. of Physics, 
Univ. of Illinois, Urbana), 2:11820 (AD-A-021696) 
SOLID WASTES 
See also AGRICULTURAL WASTES 
MINERAL WASTES 
WOOD WASTES 
SOLID WASTES/BRIQUETTING 
Briquetting of waste for solid fuel, 2:9037 
SOLID WASTES/CALORIFIC VALUE 
Heat values of wastewater sludge and solid wastes, 2:9410 
SOLID WASTES/COMBUSTION 
Boston North Shore System: a case study of a multi-community, 
= financed refuse disposal and energy recovery system, 


Characteristics of the refuse incineration plant ‘’Stellinger 
Moor”’ (MVA II) in Hamburg, 2:9398 
Combination of incineration and electricity generation, 2:9396 
bese oo of dust in the waste gases of incineration plants, 
711121 


Dry recycling plant, 2:9425 

Energy recovery from solid waste, 2:9423 

Environmental and technical considerations concerning energy 
recovery from refuse combustion, 2:9429 

French experience with facilities for combined processing of 
municipal refuse and sludge, 2:10860 

— approach to wastewater and solid waste processing, 
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Operating experience on combined incineration of municipal 
refuse and sewage sludge, 2:10858 

Parameters determining desirability of refuse fired steam 
generators for central heating and cooling in Canada, 2:9400 

Power generation at the Harvard Medical Complex using solid 
waste (Power plant po with complete burnout of wastes 
and heat recovery), 2:9393 

Refuse incineration with heat recovery: typical design and 
practical experience, 2:9395 

Separate collection of household refuse in Tokyo, 2:9391 

Status of waste incineration plants with heat recovery in the 
German Federal Republic, 2:9394 

Status paper on conversion of solid waste to energy on the 
North American Continent (Review of systems for steam and 
power generation or fuel production from wastes), 2:9399 

be _—_ of the Frankfurt a.M. MVA [waste combustion plant], 


Transformation of waste into energy and a mineralized reusable 
granulate with a high temperature system, 2:10861 
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Two controlled high temperature waste to energy projects, 
2:9417 


Utilization of solid waste in New York: a state government's 
positive action program, 2:9416 
Waste incineration with reference to environmental protection, 
2:9401 
Waste power plant in Zuercher-Oberland: operating experiences 
and their significance for the second generation, 2:9397 
Will the classical refuse incineration method of refuse disposal 
be superseded by pyrolysis, 2:9403 
SOLID WASTES/COMBUSTION PROPERTIES 
Sampling, characterization, and assessment of solid wastes as a 
fuel, 2:9386 
SOLID WASTES/ENERGY BALANCE 
Saving of ener; thse mae of refuse, 2:10260 
SOLID WASTES/ENVIRONMENTAL EFFECTS 
Conservation of energy and mineral resources in wastes through 
rolysis, 2:10214 
SOL DB WASTES/FLUIDIZED BED REFUSE GASIFICATION 
Solid waste gasification, 2:9359 
SOLID WASTES/FLUIDIZED-BED COMBUSTION 
Commercialization of small scale fluidized combustion 
techniques, 2:10865 
Development of a solid-waste-fired gas turbine system, 2:9409 
Investigation of potential for heat and material recovery in the 
fluidized-bed incineration of coal washery rejects and some 
other industrial wastes, 2:8985 
Report on progress at the NCB Coal Research Establishment 
(CRE), 2:9649 
SOLID WASTES/HEALTH HAZARDS 
Conservation of energy and mineral resources in wastes through 
pyrolysis, 2:10214 
SOLID WASTES/MATERIALS RECOVERY 
Commercialization of small scale fluidized combustion 
techniques, 2:10865 
Economic and financing model for implementing solid waste 
management/resource recovery projects, 2:10272 
Ontario resource recovery program, 2:10273 
Resource recovery from municipal refuse by semi-wet selective 
pulverizing system, 2:10270 
Union Electric Company's solid waste utilization system 
(Privately owned system for resource and energy recovery), 
2:10862 
SOLID WASTES/MEETINGS 
Conversion of refuse to energy. First international conference 
and technical exhibition held at Montreux, Switzerland, 
November 3-5, 1975, 2:9352 
SOLID WASTES/PROCESSING 
Energy, agriculture, and waste management (Book of conference 
proceedings), 2:10186 
SOLID WASTES/PYROLYSIS 
East Bay solid waste energy conversion system, 2:9361 
Energetic utilization of the communal refuse on the example of 
Katowice Region, 2:9355 
Energy recovery from solid waste using the Union Carbide 
PUROX System, 2:9368 
Experiences with a pyrolysis plant for municipal and industrial 
refuse, 2:9358 
Fluidized bed pyrolysis and oil recovery process of municipal 
solid wastes, 2:9360 
Full scale refuse pyrolysis system for Baltimore, Maryland, 
2:9404 
Mobile pyrolytic system: agricultural and forestry waste into 
clean fuels, 2:10201 
Pyrolysis of sewage sludge and refuse combined, 2:9356 
Pyrolyzing test of municipal waste in Japan, 2:9405 
Slagging pyrolysis solid waste conversion system, 2:10857 
Status paper on conversion of solid waste to energy on the 
North American Continent (Review of systems for steam and 
power generation or fuel production from wastes), 2:9399 
Torrox: a system for recovery of energy from solid waste, 2:9371 
Will the classical refuse incineration method of refuse disposal 
be superseded by pyrolysis, 2:9403 
SOLID WASTES/R CLING 
Processing residues for profit (Incinerator residues, residues 
from non-slaggin; lysis systems, and heavy fraction from 
air ceaifealion Sf thoedded mnontoledd <eeh, 2:10863 
Resource recovery from municipal refuse by semi-wet selective 
pulverizing system, 2:10270 
Saving of energy by recycling of refuse, 2:10260 
Waste management systems in relation to land 
disposal/utilization, 2:10210 
SOLID WASTES/WASTE DISPOSAL 
Impact of British legislation upon disposal of waste, 2:10263 
Summaries of foreign government environmental reports. 
Number 41, 2:11091 (NTISUB/B-135) 
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Summaries of oe. vernment environmental reports. 
Number 41, 2:11 (NTISUB/B-135-76/001 ) 
Summaries of foreign government environmental reports. 
Number 42, 2:11093 (NTISUB/B-135--76/002) 
SOLID WASTES/WASTE PROCESSING 
Comparative evaluation of pyrolysis processes, 2:10269 
Waste management systems in relation to land 
oc tee 2:10210 
/ATOM COLLISIONS 

Applications of beam-foil spectroscopy to atomic collisions in 

solids, 2:11503 (AD-A-018556) 
SOLIDS/CHARGED-PARTICLE TRANSPORT 

Extension of the energy deposition code E-DEP-1 to higher 

ty) Final report (In amorphous solids), 2:11802 (AD-A- 
SOLIDS/ENERGY ABSORPTION 

Extension of the energy deposition code E-DEP-1 to higher 
energies. Final report (In amorphous solids), 2:11802 (AD-A- 
020923) 

SOLIDS/ION COLLISIONS 

Applications of beam-foil spectroscopy to atomic collisions in 

solids, 2:11503 (AD-A-018556) 
SOLIDS/MEETINGS 

Structure and excitations of amorphous solids. Conference held 

at Williamsburg, Virginia, March 25-27, 1976, 2:10345 
SOLIDS/MOLEC COLLISIONS 

Interaction of monatomic and diatomic molecules with solid 
surfaces. Final report, 1 Oct 1970-30 Sep 1975, 2:11506 (AD- 
A-020592) 

SOLITONS/NONLINEAR PROBLEMS 
Influence of nonlinear dissipative effects on the spectrum of 
plasma turbulence, 2:12009 
SOLITONS/TWO-DIMENSIONAL CALCULATIONS 
Two-dimensional stability of ion-acoustic solitons, 2:12031 
SOLITONS/WAVE PROPAGATION 

Soliton-like structures in plasmas. Technical report, 2:1 1996 

(AD-A-021979) 
SOLVATED ELECTRONS 

Properties of solvated electrons and associated species in metal 
solutions and kinetics of electron- and proton-transfer 
reactions. Progress report, September 16, 1975-September 15, 
1976 (Cryptand aaa 2:10603 (COO-958-53) 

SOLVENT EXTRACTI 

Requirements for extraction systems allowing for maximum 
radiation loads in the reprocessing of FNR fuel elements, 
2:9220 (ERDA-tr-199) 

Some practical aspects of solvent extraction in the mineral 
industry, 2:9176 

SOLVENT-REFINED COAL/CALORIFIC VALUE 
Solvent refining of coal: a pi report, 2:8960 
SOLVENT-REFINED COAL/CHEMICAL COMPOSITION 
Solvent refining of coal: a progress report, 2:8960 
SOLVENT-REFINED COAL/COMBUSTION 

Sulfur compound cleanup: trade-offs in selecting SO/sub x/ 

emission controls, 2:8911 
SOLVENT-REFINED COAL/PRODUCTION 

Solvent refining of Illinois No. 6 and Pittsburgh No. 8 coals. 
Final report, 2:8965 (PB-243875) 

Sulfur and nitrogen balances in the solvent refined coal process. 
Environmental protection technology series (final), 2:8966 
(PB-243893) 

SOLVENT-REFINED COAL/REVIEWS 

Advances in fuel chemist mat 2:8944 

SOLVENT-REFINED COAL/STORAGE 

Coal Technol ram, annual interim report for fiscal year 

ending June 30, 1976, 2:8896 (ORNL-5208) 
SOL “REFINING COAL PLANTS 

See COAL PREPARATION PLANTS 
SONIC PROBES/DESIGN 

Possibility of using ultrasonic preventive ing under 
conditions of ——— gasification of coal, 2:8935 
( Sg tne 115 

SOUTH A FRICA/SOLAR ENERGY 

Solar energy research and application with ial reference to 
solar water heating in Southern Africa, 2:9536 (CONF- 
760423-) 

SOUTH AFRICA/SOLAR WATER HEATERS 

Solar energy research and application with special reference to 
solar water heating in Southern Africa, 2:9536 (CONF- 
760423-) 

— Shae a 
ysiography, and geology of the Northern 


reat Plains. le mAPiiy 2:9031 (pB.243982/6ST ) 
— seo a 
of the Northern 


er geology 
Plains. Open pm report, =! 3031 (PB-243982/6ST) 


SPECTRALLY SELECTIVE SURFACES/FABRICATION 


SPACE HEATING 
See also ANNUAL CYCLE ENERGY SYSTEM 
— HEATING/CONTROL SYSTEMS 
conserving thermostatic control (Patent), 2:10229 
SPACE HEATING/ENERGY CONSERVATION 

Construction design as an influential factor in space 

conditioning, 2:10232 (ERDA-tr-166) 
SPACE HEATING/ENERGY CONSUMPTION 
ae heating needs: luxury or necessity, 2:10231 (ERDA- 
tr-165) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS/COMPARATIVE EVALUATIONS 

Comparison of nuclear space power systems with turboelectric 

and with thermionic converters, 2:9821 
SPACE VEHICLES/ENVIRONMENTAL EFFECTS 

Propulsion effluents in the stratosphere. CIAP monograph 2. 
Final report, 2:11052 (PB-246319) 

SPACE VEHICLES/RANKINE CYCLE POWER SYSTEMS 

Bayesian Zero-Failure (BAZE) reliability demonstration testing 
= and its application to a Rankine dynamic 
radioisotope power conversion system, 2:9337 (LA-6421-MS) 

SPACE VEHICLES/SOLAR HEATING 

Solar electric propulsion system thermal analysis. Final report, 

27 Dec 1973-27 Feb 1975, 2:9466 (N-75-24842) 
SPACECRAFT POWER SUPPLIES/NICKEL-CADMIUM 

BATTERIES 

General Electric 20-ampere hour nickel-cadmium battery. 
Interim test report, 2:10099 (N-75-25290) 

SPARK IGNITION ENGINES/EXHAUST GASES 

Lean mixture engines testing and evaluation program. Volume I: 
Executive Summary. Final report, May-Dec 1974, 2:10278 
(PB-251765) 

Lean mixture engines testing and evaluation program. Volume 
II: Comprehensive Discussion. Final report, May-Dec 1974, 
2:10279 (PB-25 1766) 

SPARK IGNITION ENGINES/FUEL CONSUMPTION 

Lean mixture engines testing and evaluation program. Volume I: 
Executive Summary. Final report, May-Dec 1974, 2:10278 
(PB-251765) 

Lean mixture engines testing and evaluation program. Volume 
II: Comprehensive Discussion. Final report, May-Dec 1974, 
2:10279 (PB-25 1766) 

SPARK IGNITION ENGINES/FUELS 

Methane-carbon dioxide mixtures in an internal combustion 

engine, 2:10209 
SPARK IGNITION ENGINES/IGNITION SYSTEMS 

Internal combustion engine ignition system: performance testing 

of an optical transistorized system (ANATRON), 2:10299 
SPARK IGNITION ENGINES/PERFORMANCE TESTING 
Internal combustion engine ignition system: performance testing 
of an optical transistorized system (ANATRON), 2:10299 
SPARK IGNITION ENGINES/POLLUTION CONTROL 
EQUIPMENT 
Closed loop combustion pressure control (Patent), 2:10332 
SPE 
See POLAR-CAP ABSORPTION 
SPECTRA UNFOLDING 

Acceptable solutions obtained by unfolding noisy data with a 
conjugate gradient technique, 2:10936 (ORNL/RSIC-40) 

Improvements in differentiation unfolding of radiation spectra, 
2:10922 (ORNL/RSIC-40) 


Mathematicall 4 precise statement of the unfolding problem, 


2:10927 (ORNL/RSIC-40) 

Minimally adequate representations of response surfaces (For 
characterizing r matrices for spectra unfolding), 
2:10928 (ORNL/RSIC-40) 

SPECTRA UNFOLDING/ALGORITHMS 

FERD and FERDOR type unfolding codes, 2:10919 
(ORNL/RSIC-40) 

SPECTRA UNFOLDING/COMPUTER CALCULATIONS 

New method for solving the unfolding problem for bounded, 
inaccurate radiation data, 2:10929 (ORNL/RSIC-40) 

SPECTRA UNFOLDING/MEETINGS 

Review of radiation energy spectra unfolding. Proceedings of a 
seminar-workshop, Oak Ridge, Tennessee, April 12-13, 1976, 
2:10918 (ORNL/RSIC-40) 

SPECTRA UNFOLDING/NUMERICAL ANALYSIS 

Mathematical foundations of the Burrus techniques for spectral 
unfolding, 2:10920 (ORNL/RSIC-40) 

SPECTRA UNFOLDING/STANDARDIZATION 

Benchmark problem proposal, 2: 10939 (ORNL/RSIC-40) 

Defining a methodology for benchmarking spectrum unfolding 

codes, 2:10938 (ORNL/RSIC-40) 





SPECTRALLY SELECTIVE SURFACES/FABRICATION 222S 


SPECTRALLY SELECTIVE SURFACES/FABRICATION 
Chemical vapor deposition of molybdenum and tungsten films of 
high infrared reflectance, 2:9555 
SPECTRALLY SELECTIVE SURFACES/PERFORMANCE 
Comparison under a simulated sun of two black-nickel-coated 
flat-plate solar collectors with a nonselective black-paint- 
coated collector, 2:9547 (N-75-26304/6ST) 
SPECTROMETERS 
See also ALPHA SPECTROMETERS 
ELECTRON SPECTROMETERS 
GAMMA SPECTROMETERS 
INFRARED SPECTROMETERS 
MAGNETIC SPECTROMETERS 
MASS SPECTROMETERS 
NEUTRON SPECTROMETERS 
PROTON SPECTROMETERS 
TIME-OF-FLIGHT SPECTROMETERS 
X-RAY SPECTROMETERS 
SPECTROMETERS/PERFORMANCE TESTING 
TRIUMF 7° spectrometer and the Panofsky ratio in hydrogen 
and deuterium, 2:11639 
SPECTROSCOPY 
See also ABSORPTION SPECTROSCOPY 
AUGER ELECTRON SPECTROSCOPY 
MASS SPECTROSCOPY 
Gas-phase spectrometry methods: trace analysis of elements and 
analytical gas phase spectrometry and combustion diagnostics. 
Final report, 2:10663 (AD-A-017621) 
SPENT FUEL ELEMENTS/CLEANING 
Some aspects of washing and transportation of spent fuel from 
fast power reactors, 2:9814 (ERDA-tr-194) 

SPENT FUEL ELEMENTS/NONDESTRUCTIVE ANALYSIS 
Nondestructive methods of analysis of the nuclear fuel of fast 
neutron reactors (Transmission of resonance and thermal 

=— self-radiation; gamma scanning), 2:10592 (ERDA-tr- 
) 
SPENT FUEL ELEMENTS/RADIOMETRIC ANALYSIS 
Long-lived a emitters in spent Th-U fuel (HTGR), 2:9307 
SPENT FUEL ELEMENTS/REMOTE HANDLING 
Method and apparatus for the handling and inspection of a 
nuclear reactor fuel element (Patent), 2:9922 
SPENT FUEL ELEMENTS/REPROCESSING 
Use of fluidized bed combustion in HTGR fuel reprocessing, 
2:9214 
SPENT FUEL ELEMENTS/TRANSPORT 
Reloading device for dry reloading containers for the transport 
of nuclear fuel elements (Patent), 2:9236 
Some aspects of washing and transportation of spent fuel from 
fast power reactors, 2:9814 (ERDA-tr-194) 
SPENT FUEL STORAGE/COOLING 
Storage of spent fuel from fast reactors at atomic electric power 
plants and regeneration plants, 2:9208 (ERDA-tr-197) 
SPENT FUEL STORAGE/HAZARDS 
Leaching of irradiated LWR fuel pellets in deionized and typical 
ground water, 2:9233 (BNWL-2057) 
SPENT FUELS/ISOTOPE RATIO 
Physical characteristics of regenerated fuel of fast power 
— (Isotopic composition; activity), 2:9219 (ERDA-tr- 
1 


) 
SPENT FUELS/RADIOACTIVITY 
Physical characteristics of regenerated fuel of fast power 
—- (Isotopic composition; activity), 2:9219 (ERDA-tr- 
1 


) 
SPENT FUELS/REPROCESSING 

Chemical reprocessing of fuels with high burnup in France 
(CEA experience), 2:9206 (RFP-Trans-210) 

Drum worm feeder dissolver; installation for vitrifying 
radioactive wastes, 2:9217 (ERDA-tr-201 ) 

— regeneration of irradiated uranium fuel from the 
— reactor by the fluoride method, 2:9221 (ERDA-tr- 

) 

LWR Fuel Recycle ram. Quarterl ress report, April- 
June 1976 ( - stl rocesses, en Gomme, on 
Process), 2:9201 (BNWL-2080-1) 

Method for increasing the lifetime of organic extractants 
So patent; for high-burnup fuel), 2:9212 (ORNL-tr- 

) 

Method of selective stripping of plutonium from an organic 
solvent containing plutonium and in some cases uranium by 
reduction of said plutonium (Patent), 2:9230 

Method of selective stripping of plutonium from organic solvents 
loaded with plutonium (Patent), 2:9232 

Modifying the West Valley Reprocessing Plant, 2:9228 

Problems in the use of the Purex process in the regeneration of 
fast neutron reactor fuel, 2:9216 (ERDA-tr-198) 

Reprocessing: what went wrong, 2:9227 
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Reprocessing method of ceramic nuclear fuels in low-melting 
nitrate molten salts (Patent), 2:9231 

Requirements for extraction systems allowing for maximum 
radiation loads in the reprocessing of FNR fuel elements, 
2:9220 (ERDA-tr-199) 

Thorium utilization program. Quarterly progress report for the 


period ending August 31, 1976 (HTGR fuels), 2:9204 (GA-A- 
14085) 


UF, conversion of uranyl nitrate from spent fuel reprocessing, 
2:9213 
SPENT FUELS/RESEARCH PROGRAMS 
LWR Fuel Recycle Program. Quarterly progress report, April- 
June 1976 (Head end processes, off-gas treatment, Purex 
Process), 2:9201 (BNWL-2080-1 ) 
SPENT FUELS/THOREX PROCESS 
JUPITER - Juelich Pilot Plant for Thorium Element 
Reprocessing. Reprocessing of spent HTR fuel elements, 
:9209 


SPENT FUELS/TRANSPORT 
Problems related to the shipment of spent nuclear fuel from 
atomic electric power plants with fast neutron reactors, 
2:9237 (ERDA-tr-195y 
SPENT SHALES/CHEMICAL ANALYSIS 
Polycondensed aromatic compounds (PCA) and carcinogens in 
the shale ash of carbonaceous spent shale from retorting of oil 
shale of the Green River formation (Preliminary results of 
studies on soil, water, vegetation, and air from pristine areas 
of potential oil shale operations, spent shales from various 
retorting processes), 2:9147 
SPHERES/PHYSICAL RADIATION EFFECTS 
Electromagnetic response of a sphere over a ground plane in the 
resence of source and conduction currents in the air. 
echnical report, 2:10952 (AD-A-018142) 
SPICULES 
See SOLAR PROMINENCES 
SPINACH/PHOTOSYNTHESIS 
Proton translocation in chloroplasts and its relationship to 
electron transport between the photosystems, 2:11213 (COO- 
3326-48) 
SPORADIC E 
High latitude supplement to the URSI handbook on ionogram 
interpretation and reduction, 2:1 1494 (PB-247916-50/SL) 
SPREAD F 
High latitude supplement to the URSI handbook on ionogram 
interpretation and reduction, 2:1 1494 (PB-247916-50/SL) 
SPREAD F/RAYLEIGH-TAYLOR INSTABILITY 
Nonlinear equatorial spread F. Memorandum report (Numerical 
simulation of nonlinear evolution of collisional Rayleigh- 
Taylor instability), 2:11489 (AD-A-024440) 
SQUARE-WELL POTENTIAL/BOUND STATE 
FORTRAN program to plot phase shifts of the three-dimensional 
square well. Final report, 2:11829 (AD-A-019116) 
SQUID DEVICES/FABRICATION 
Tunnel junction dc SQUID: fabrication, operation, and 
performance (Nb-NbO/sub x/-Pb), 2:10697 
SQUID DEVICES/PERFORMANCE 
Tunnel junction dc SQUID: fabrication, operation, and 
performance (Nb-NbO/sub x/-Pb), 2:10697 
SRC PROCESS/ENVIRONMENTAL EFFECTS 
Environmental aspects of the SRC process (8 refs.), 2:8964 
(EPA-600/2-76-149) 
SRC PROCESS/PILOT PLANTS 
Coal processing: operation of the SRC pilot plant, 2:8963 
Solvent refining of coal: a progress report, 2:8960 
SR-OB REACTOR 
See SUBCRITICAL ASSEMBLIES 
STACKS/AIR POLLUTION ABATEMENT 
Feasibility of a single stack in power plant construction, 2:9639 
STACKS/CONFIGURATION 
Feasibility of a single stack in power plant construction, 2:9639 
STACKS/RETROFITTING 
Feasibility of a single stack in power plant construction, 2:9639 
STADE REACTOR/CORROSION PROTECTION 
Chemical operating experience from Stade nuclaer power station 
during the first three operating cycles, 2:9723 
STADE REACTOR/ON-LINE co OL SYSTEMS 
Reactor power control with double. process computer 305 at 
Stade Nuclear Power Station, 2:9939 
STADE REACTOR/STEAM SEPARATORS 
Development of a centrifugal-type (cyclone) separator with 
agglomerator for nuclear power stations (experiments and 
operational results at Stade power station), 2:9718 
STAINLESS STEEL-17-4PH/DRILLING 
Effects of drilling variables on burr properties, 2:10359 (BDX- 
613-1502) 
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STAINLESS STEEL-17-4PH/SURFACE PROPERTIES 

Effects of drilling variables on burr properties, 2:10359 (BDX- 
613-1502) 

STAINLESS STEEL-304/CORROSION 

Interstitial Transfer . ITF Runs 4, 5, and 6. 
conclusions (FFTF primary coolant circuit corrosion studies), 
2:9973 (WARD-NA-3045-34) 

Quarterly technical progress report, sodium technology and 
cover seal development p , January-March 1976 
(LMFBR), 2:9766 (AI-ERDA-13171) 

STAINLESS STEEL-304/CREEP 

Effect of biaxiality in c re 
Annual report January 
(ORNL/Sub-3649-4 ) 

Mechanical properties test data for structural materials. 
Quarterly a rogress report for period ending July 31, 1976, 
2:10404 (ORNL-5200) 

STAINLESS STEEL-304/FATIGUE 

Effect of biaxiality in creep-fatigue at elevated temperatures. 
Annual re anuary |, 1975-December 31, 1975, 2:10407 
(ORNL/Sub-3649-4) 

Mechanical properties test data for structural materials. 
Quarterly progress report for period ending July 31, 1976, 
2:10404 (ORNL-5200) 

Multiaxial low-cycle fatigue of type 304 stainless steel, 2:10410 
(ORNL/TM-5609) 

STAINLESS STEEL-304/MECHANICAL PROPERTIES 

Concept of a flow potential and the stress-strain relations of 
reactor system metals, 2:10408 (ORNL/TM-5571) 

Mechanical properties test data for structural materials. 
Quarterly progress report for period ending July 31, 1976, 
2:10404 (ORNL-5200) 

Mechanical property characterization in support of elevated- 
temperature reactor design, 2:10409 (ORNL/TM-5594) 

Residual cold work and its influence on tensile and creep 
properties of types 304 and 316 stainless steel, 2:10419 

STAINLESS STEEL-304/PERMEABILITY 

Oxides as barriers to tritium permeation in steam generators and 

tritium content in CTR coolants, 2:12095 (CONF-761101-4) 
STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 

Notch effect on the tensile properties of fast-reactor-irradiated 

type 304 stainless steel, 2:9818 
STAINLESS STEEL-304/STRAIN HARDENING 

Mechanical properties test data for structural materials. 
Quarterly p report for period ending July 31, 1976, 
2:10404 (ORNL-5200) 

STAINLESS STEEL-304/STRESS CORROSION 
Caustic stress-corrosion behavior of Fe-Ni-Cr nuclear steam 
nerator tubing alloys, 2:9738 
STAINLESS STEEL-304/TENSILE PROPERTIES 

Notch effect on the tensile properties of fast-reactor-irradiated 

type 304 stainless steel, 2:9818 
STAINLESS STEEL-304L/CORROSION 

Corrosion evaluation of stainless steels in ICPP high level 

radioactive waste service, 2:9293 (ICP-1072) 
STAINLESS STEEL-304L/PERMEABILITY 

Diffusion of gases in solids: rare gas diffusion in solids; tritium 
diffusion in fission and fusion reactor metals. Final report, 
2:10437 (ORO-3508-10) 

‘AINLESS STEEL-308/WELDING 

Mechanical properties test data for structural materials. 
Quarterly oe ae for period ending July 31, 1976, 
2:10404 (ORNL-52 

AINLESS STEEL-316/CARBURIZATION 

Mechanical properties test data for structural materials. 
Quarterly a for period ending July 31, 1976, 
2:10404 (ORNL-S: 


Steam generator materials en ring eighth quarterly report, 
il-June 1976, 2:10466 WGEAP. 4089-8) 
STAINLESS STEEL-316/CORROSION 

Interstitial Transfer Program. ITF Runs 4, 5, and 6. Program 
conclusions (FFTF primary coolant circuit corrosion studies), 
2:9973 (WARD-NA-3045-34) 

Mechanical properties test data for structural materials. 
Quarterly J ow a for period ending July 31, 1976, 
2:10404 (ORNL-52 


Sodium technology program friction, wear, and self-welding. 
Quarter! — for period ending October 31, 1976 
(LMFBR), 2:9797 (WARD-NA-3045-30) 

Sodium orn : friction, wear, and self-welding. 


Quarter! for period ending January 31, 1976 
(LMFBR). 2:3 798 8 (WARD-NA-3045-32) 


STAINLESS STEEL-316/CORROSION RESISTANCE 
Magnetic fusion — materials technology program, annual 
rae oanesi period ending June 30, 1976, 2:10484 


at elevated temperatures. 
5-December 31, 1975, 2:10407 


STAINLESS STEELS/STRESS CORROSION 


“a STEEL-31 Oi peters ene ol 
chanical properties of crystalline 
— 1, 1975-November 30, 6 2: 10397 (C00-2172- 


5) 
STAINLESS STEEL-316/FATIGUE 
Mechanical eee test data for structural materials. 
wl for period ending July 31, 1976, 


210404 (ORNL 
2:10404 (ORNL-52 
STAINLESS STEEL-316/FRICTION 
Sodium technology dee ng friction, wear, and self-welding. 
ren Ag rt for riod ending October 31, 1976 
(LMFBR), 2: 797 i ARD-NA-3045-30) 
STAINLESS STEEL-316/MECHANICAL PROPERTIES 
Mechanical —— test data for structural materials. 
Quarterly J - Te for period ending July 31, 1976, 
2:10404 (ORNL-S2 


Mechanical property characterization in support of elevated- 
temperature reactor design, 2:10409 ( L/TM-5594) 
Residual cold work and its influence on tensile and c 
properties of types 304 and 316 stainless steel, 2:10419 
Sodium bene, hee spt es materials 
compatibility. rt for period endin; 
January 31, io76 (LM R) 2 2: ‘979% (WARD-NA-3045- 33) 
Steam generator materials engineering eighth quarterly report, 
April-June 1976, 2:10466 (GEAP-14029-8) 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Temperature and fluence limits for a type 316 stainless-steel 
controlled thermonuclear reactor first wall, 2:10488 
STAINLESS STEEL-316/SWELLING 
Stress effects on the void swelling incubation period. Topical 
report, 2:9800 (WARD-OX-3045-22) 
STAINLESS STEEL-316/WEAR 
Sodium technology program friction, wear, and self-welding. 
rogress report for period ending October 31, 1976 
(LMFBR), 2:9797 (WARD-NA-3045-30) 
Sodium Technology Program: friction, wear, and self-welding. 
tly progress report for period ending January 31, 1976 
(LMFBR), 2:9798 (WARD-NA-3045-32) 
STAINLESS STEEL-316L/CORROSION 
Corrosion evaluation of stainless steels in ICPP high level 
radioactive waste service, 2:9293 (ICP-1072) 
STAINLESS STEEL-348/CORROSION 
Corrosion evaluation of stainless steels in ICPP high level 
radioactive waste service, 2:9293 (ICP-1072) 
STAINLESS STEEL-AM-350/CHEMICAL COMPOSITION 
Accurate adjustment of the carbon content of a shaped stainless 
steel (Patent; grids for fuel-rods), 2:9195 
STAINLESS STEEL-AM-350/DECARBONIZATION 
Accurate adjustment of the carbon content of a shaped stainless 
steel (Patent; grids for fuel-rods), 2:9195 
INLESS LS 


See also STAINLESS STEEL-17-4PH 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-3 16 
STAINLESS STEEL-348 
STAINLESS STEEL-AM-350 
STAINLESS STEELS/CORROSION RESISTANCE 
Study of the behavior of high activity waste uced during the 
regeneration of fast reactor fuel elements by the 
fluoride method (Compatibility of materials with 
cakes), 2:9302 (ERDA-tr-204) 
STAINLESS STEELS/CREEP 
Mechanical properties test data for structural materials. 


Quarterly for period ending July 31, 1976, 
310404 (ORNL5200) 


STAINLESS STEELS/DRILLING 
Effects of drilling variables on burr properties, 2:10359 (BDX- 
613-1502) 
STAINLESS STEELS/ELECTRODEPOSITED COATINGS 
Adhesion of deposit-substrate combinations, 2:10366 
(SAND-76-8507) 
STAINLESS STEELS/FABRICATION 
Austenitic stainless materials for the welding of reactor 
ts, 2:10477 
STAINL) STEELS/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Quarterly 
, May-July 1965, 2:10481 ee 


progress 
- eport rey sesetiats tachacingy 1976. 2: iosee 


(ORNL- 
STAINLESS STEELS/SPECIFICATIONS 
Austenitic stainless materials for the welding of reactor 
ts, 2:10477 
STAIN STEELS/STRESS CO) 
Corrosion of materials for LWR, 2:9699 





STAINLESS STEELS/STRESS CORROSION 


Investigation and evaluation of cracking in austenitic stainless 
steel piping of boiling water reactor plants. Technical report, 
2:9692 (PB-246645 ) 

STAINLESS STEELS/SURFACE PROPERTIES 
Effects of drilling variables on burr properties, 2:10359 (BDX- 
613-1502) 
STAR ACCRETION 
Review of star formation, 2:11417 
STAR CLUSTERS/COSMIC DUST 
Stellar population of dark clouds, 2:11416 
STAR CLUSTERS/COSMIC GASES 
Stellar ulation of dark clouds, 2:11416 
STAR E OLUTION 
See also STAR ACCRETION 
Recent theoretical work on star formation, 2:11418 
Review of star formation, 2:11417 
STARS 
See also NEUTRON STARS 


SUN 
SUPERNOVAE 
STARS/QUARKS 
Possibility of stable quark stars, 2:11415 (ORO-3992-277) 
STEADY FLOW/COMPUTER CODES 
User’s manual for EVITS: a steady state fluids code for complex 
two-dimensional geometries, 2:11537 (ANL-CT-76-37) 
STEADY FLOW/TWO-DIMENSIONAL CALCULATIONS 
User’s manual for EVITS: a steady state fluids code for complex 
two-dimensional geometries, 2:11537 (ANL-CT-76-37) 
STEADY-STATE FUSION REACTORS/SCALING LAWS 
Scaling laws for steady-state fusion plasmas, 2:12057 
STEAM/CORROSIVE EFFECTS 
Effect of a high heat flux on the corrosion of 2 1/4 Cr, 2:10470 
(ORNL/TM-S551) 
Hydrolytic stability of Adiprene L-100 and alternate materials. 
Final report, 2:10542 (BDX-613-1489) 
Steam generator materials engineering eighth quarterly report, 
April-June 1976, 2:10466 (GEAP-14029-8) 
STEAM GENERATION 
Status of waste incineration plants with heat recovery in the 
German Federal Republic, 2:9394 
STEAM GENERATORS 
Gas producer arrangements (Patent), 2:8950 
Steam generators in indirect-cycle water-cooled reactors, 2:9728 
STEAM GENERATORS/BOILER FUEL 
Utilization of waste atactic polymer as a boiler fuel, 2:9420 
STEAM GENERATORS/CORROSION 
Corrosion problems in PWR steam generators, 2:9725 
STEAM GENERATORS/DESIGN 
— of the Rivesville multicell fluidized-bed steam generator, 
19646 
STEAM GENERATORS/INSPECTION 
— of primary coolant circuits of PWR type reactors, 
726 


STEAM GENERATORS/PERFORMANCE 
Straight-tube-once-through forced flow steam generator in the 
— Design and operational experience (PWR), 

9721 
STEAM GENERATORS/REGULATORY GUIDES 
Bases for plugging degraded PWR steam generator tubes, 2:9826 
(REG/G-1.121(8-76)) 
STEAM GENERATORS/STRESS CORROSION 
Caustic stress-corrosion behavior of Fe-Ni-Cr nuclear steam 
generator tubing alloys, 2:9738 
STEAM GENERATORS/SUPPORTS 
Thermally expanding support of a steam generator for nuclear 
poe especially pressurized-water reactors (Patent), 
STEAM GENERATORS/THERMODYNAMICS 
Straight-tube-once-through forced flow steam generator in the 
ped oa Design and operational experience (PWR), 
2:9 
STEAM. GENERATORS/TRITIUM RECOVERY 
Oxides as barriers to tritium permeation in steam generators and 
tritium content in CTR coolants, 2:12095 (CONF-761 101-4) 
STEAM SEPARATORS 
an tus for the separation of water from water-steam mixtures 
(Patent), 2:9891 
STEAM SOAK PROCESSES/MATHEMATICAL MODELS 
Steam-soak well model for an isothermal reservoir simulator, 
2:9069 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM SYSTEMS 
Charge regulating system for turbo-generator gas-cooled high- 
temperature reactor power stations (Patent), 2:9747 
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STEAM TURBINES/CLOSED-CYCLE SYSTEMS 
Closed cycle steam turbine system with liquid vortex pump 
(Patent), 2:9625 
STEAM TURBINES/DESIGN 
ressure turbine installation (Patent), 2:9624 
STEAM TURBINES/OPERATION 
Low pressure turbine installation (Patent), 2:9624 
STEAM TURBINES/USES 
Method and system for utilizing waste energy from internal 
combustion engines as ancillary power (Patent), 2:10313 
er TURBINES/VAPOR GENERATORS 
ontrateat for generating high-temperature and high-pressure gas 
a 2:10287 
AS508/FRACTURE PROPERTIES 
yay arco Steel Technology Program quarterly progress 
report for April-June 1976, 2: 10406 (ORNL/NUREG/TM-49) 
STEEL-ASTM-A533/FRACTURE PROPERTIES 
Heavy-Section Steel Technology Program quarterly progress 
report for April-June 1976, 2:10406 (ORNL/NUREG/TM-49) 
STEEL-ASTM-A533/PHYSICAL RADIATION EFFECTS 
Heavy-Section Steel Technology Program quarterly progress 
report for April-June 1976, 2:10406 (ORNL/NUREG/TM-49) 
STEELS 
See also CARBON STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
STAINLESS STEELS 
STEEL-ASTM-A533 
STEELS/CORROSION 
Corrosion resistance of structural materials in conditions of the 
first loop of a boiling reactor, 2:10473 
STEELS/CORROSION PROTECTION 
Surface treatment of corrosion-resistant components for boiling 
water reactors, 2:10476 
STEELS/CORROSION RESISTANCE 
Corrosion resistance of steels in conditions simulating the 
operation of the primary loop of a water-moderated water- 
cooled reactor (22Co; 3Cr13; 1Cri8Ni9Ti), 2:9716 
STEELS/CREEP 
Mechanical properties test data for structural materials. 
Quarterly progress report for period ending July 31, 1976, 
2:10404 (ORNL-5200) 
STEELS/DRILLING 
Effects of drilling variables on burr properties, 2:10359 (BDX- 
613-1502) 
STEELS/ELECTRODEPOSITED COATINGS 
Adhesion testing of deposit-substrate combinations, 2:10366 
(SAND-76-8507) 
STEELS/EMBRITTLEMENT 
Deformation processes in refractory metals. Progress report, 
December 1, 1975-November 30, 1976, 2:10411 (ORO-3262- 
46) 
STEELS/FATIGUE 
Mechanical properties test data for structural materials. 
Quarterly ~ 7 for period ending July 31, 1976, 
2:10404 ‘ORNL-S 52 


STEELS/FRACTURE PROPERTIES 
Fracture toughness of ferritic materials in light water nuclear 
reactor vessels. Final report, 2:9693 (PB-249017) 
STEELS/HEAT TREATMENTS 
Problems encountered in the construction of reactor safety 
containments from steel, 2:10371 
STEELS/MECHANICAL PROPERTIES 
Problems encountered in the construction of reactor safety 
containments from steel, 2:10371 
STEELS/OXIDATION 
Assessment of the progress of steel oxidation in gas cooled 
nuclear reactors by a remote measurement technique, 2:10475 
STEELS/PERFORMANCE 
Heavy-section steel technology 457 Quarterly progress 
report for January-March 19 10405 
(ORNL/NUREG/TM-28) 
STEELS/PHYSICAL RADIATION EFFECTS 
Irradiation effects on reactor structural materials. Quarterly 
progress report, May-July 1965, 2:10481 (BNWL-128) 
STEELS/SUBMERGED ARC WELDING 
Welding materials for the construction of reactor safety 
containments, 2:10417 
STEELS/SURFACE PROPERTIES 
= — variables on burr properties, 2:10359 (BDX- 
613-1502) 
STEELS/YIELD STRENGTH 
Yield strengths of tungsten-base composites determined from 
bend tests, 2:10400 (LA-6450-MS) 
STE 


LLARATORS 
See also TORSATRON STELLARATOR 
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STELLARATORS/JOULE HEATING 
Current heating of plasma in the L-2 stellarator, 2:11867 
(CONF-761012-29) 
RATORS/PLASMA DRIFT 
oe 1 = 3 toroidal magnetic field, 


Iding. 
Quarterly p' report for po ending October 31, 1976 
(LMFBR), 2:9797 (WARD-NA-3045-30) 

Sodium p mbet epee 3 fo er friction, wear, and self-weldi 


riod endi , 197 
ret MPR, 2598 2:5798 (WARD. ONS ‘A-3045- lima a 


“— ~~ Program: friction, wear, and self-welding. 
Quarterly progress report for period ending January 31, 1976 
(LMFBR), 2:9798 (WARD-NA-3045-32) 

AND WEBSTER IONICS PROCESS/EVALUATION 

Stone and Webster/lonics SO, removal and recovery 
Phase I. Final report, Jul 1972-Dec 1974, 2:9635 ( 

243720) 
STORAGE DEVICES (DATA) 

See MEMORY DEVICES 
STORAGE (SPENT FUEL) 

See SPENT FUEL STORAGE 
STRANGENESS ANALOG RESONANCES 

(Resonant continuum states in nuclei in which nucleons are 
transformed into hyperons by transfer of strangeness.) 

Hypernuclear spectroscopy and strangeness analog states, 
2:11644 

STRATOSPHERE/RADIOACTIVITY 

Health and Safety Laboratory environmental quarterly, June 1, 
1976-September 1, 1976 (Fallout radionuclides in 
environment), 2:11141 (HASL-308) 

STREAMER SPARK CHAMBERS/PERFORMANCE 

Performance of a large streamer chamber for the observation of 
= interactions with all charged particles detected, 


See also RIVERS 
STREAMS/ECOLOGY 
Fish and invertebrates in a small trout stream receiving thermal 
effluents (Twenty-year study), 2:11198 
STREAMS/HEAT R 
Winter-regime thermal response of heated streams, 2:11195 
(PB-249890) 
STREAMS/THERMAL POLLUTION 
Winter-regime thermal response of heated streams, 2:11195 
(PB-249890) 
STRENGTH FUNCTIONS/PARTICLE-HOLE MODEL 
Collective threshold states, 2:11760 (CONF-7509135-P2) 
STRESS ANALYSIS/NUMERICAL ANALYSIS 
Mesh generation for two-dimensional regi a DVST 
(Direct View Storage Tube) terminal (DYMESH 
EQUATION 


code), 2:10671 (SAND-76-8231) 
INTERACTIONS/KLEIN-GORDON 
Klein-Gordon equation with optical potentials of the strong 


interaction, 2:11754 
STRONG INTERACTIONS/OPTICAL MODELS 
Klein-Gordon equation with optical potentials of the strong 
interaction, 2:11754 


STRONTIUM/LEACHING 
Leaching of irradiated LWR fuel pellets in deionized and typical 


STRONTIUM 89/ 2:9233 (BNWL-2057) 
89/DIFFUSION 


to Health and Safety environmental 
quarterly, June 1, 1976-September |, 1976 (Fallout 
radionuclides and Pb in environment), 2:11142 (HASL- 
308(App.)) 
Cc of the ome Clinical status of beagles 
‘urrent census ( status 
following in of , ™Pu, Ra, **Th, *Sr, or *'Am), 
2:11355 ( 119-251) 
STRONTIUM 90/DIFFUSION 
to Health and Safety environmental 
arash June I, 1976-September 1, 1976 (Fallout 
radionuclides and Pb in environment), 2:11142 (HASL- 
308(App.)) 
Health and Safety : Lapeareanas aawaty. June |, 
1976-September I, 1976 (Fallout radionuc in 
environment), 2:11141 (HASL-308) 
STRONTIUM 90/RADIOECOLOGICAL CONCENTRATION 
i of decommi and decontamination of 
ities onthe tenes cme 2:11173 (BNWL-2033) 


SULFUR/REMOVAL 


STRONTIUM 90/RADIOISOTOPE HEAT SOURCES 
Pacific Northwest monthly report to the Nuclear 


Research and — Division for Sak tans as 
STRONTIUM 1 on: 


waste), 2:9336 (BN 
90/TISSUE DISTRI DISTRIBUTION 
Research in radiobiology. ua 
tL, internal irradiation Fi 1359 “ooo 1} Sone 


PECTROSCOPY 
Seasoalian of thalkae dekh een ciel ate icina greducte tn 
the SOLAR on-line mass rometer, 2:10661 


UCTURES 
See ene STRUCTURES 
Solving S in ville . val poblems (SLEIGN for CDC 
turm-Liou eigenvalue ( , for 
np a (SAND-76-0560) 


a POLYSTYRENE 
SS oe GROUPS/ISOSPIN 

pin in a gauge theory, 2:11584 (COO-3069-403) 
SU-2 GROUPSIPIN 7 


— yo + te 11584 (COO-3069-403) 


Fast ore Blanket Facility (FBBF). Quarterly progress 
January 1, 1976-A 30, 1976, 2:9784 (COO-2826-1) 
ea ASSE meget oh FLUX . 
-group flux distribution in a subcri assembly using 
volesionsh method, 2:9864 " 
SUBCRITICAL ASSEMBLIES/NEUTRON SPECTRA 
Neutron a from a uramium-235 sphere bombarded by 
14-MeV neutrons, 2:9986 
SUBCRITICAL ASSEMBLIES/REACTOR KINETICS 
Effect of heterogeneity on experimental integral parameters of 
sub-critical assemblies, 2:9984 
SUDDEN IONOSPHERIC DISTURBANCE/TABLES 
Solar-geophysical data number 376. Part I ( pt reports). 
Data for November 1975-October 1975. tion of data 
reports issued as number 366 (supplement) February 1975, 
2:11443 (PB-247137-376-1/SL) 


ARS 
See SACCHARIDES 
SULFATES/CHEMICAL REACTION YIELD 
Direct and indirect effects in pulse irradiated concentrated 
ueous a of chloride and sulfate ions, 2:10650 
SULFATES/REMOVAL 
Desulfurization of high 
45 claims; 3 dra 
SULFATES/TITRA 
General Chemistry Division quarterly report, April-June 1976, 
2:10579 (UCID-15644-76-2) 
YL COMPOUNDS 
See THIOLS 
SULFONAMIDES/RELAXATION 
Electronic excitation of composite 


ugust 1 10539 50)" 
A 1, 1975-July 31, 1976, 2: 10539 ( 2039-30) 
‘AL ANALYSIS 


Characterization of synthetic < e fuels (Chemical anal 
molecular weights of shale oil, tar sand bitumen, coal li (oid 
and their fractions), 2:9152 

SULFUR/CONTROL 
of multimedia standards (7 refs.), 2:8999 (EPA-600/2- 


sulfur fuels during combustion (Patent; 
;), 2:8910 


n balances in the solvent refined coal 
protection technology series (final), 2:8966 


NUS REACTIONS 
Gamma rays following the interaction of 70 MeV pions with S-D 
shell nuclei, 2:1 1699 
SULFUR/PION PLUS REACTIONS 
Gamma mw tg | the interaction of 70 MeV pions with S-D 
shell on 2: 4 - 
SULFUR/RECOVE 
BIGAS process, oa 19 (EPA-600/2-76-149) 
Se oe a status 
2:890 


Control sieee & enb® aecls (02 refs.), 2:9000 (EPA- 
600/2-76-149) 
SULFUR/REMOVAL 


(PB-243893) 
LFUR/PION MI 


liquefied with carbon monoxide and 
mane be (Patent; 7 claims; no drawings), 


R and D needs (12 refs.), 2:9000 (EPA- 


a ~ 4" 29 ( PBs 1 $23) 

Final ret report, ( 

Low and intermediate Btu fuel gas cleanup (10 refs.), 2:8900 
(EPA-600/2-76-149) 


Control technology 
600/2-76-1 . 





SULFUR/REMOVAL 


Lows = Fs) retrofit to industry (9 refs.), 2:8926 (EPA- 
Solvent refining - Illinois No. 6 and Pittsburgh No. 8 coals. 


hg 2:8965 (PB-243875) 
SULFUR/S 
Quantum yields for the production of S('s) from OCS (1100 to 


1700 A). 2:1 1533 (UCRL-13628) 
SULFUR 32/HYPERNUCLEI 
Hypernuclear spectroscopy and strangeness analog states, 
2:11644 
New data on the (K~,2~) reaction, 2:11682 
SULFUR 32/KAON MINUS REACTIONS 
New data on the (K~,2~) reaction, 2:11682 
SULFUR 32 TARGET/KAON MINUS REACTIONS 
New data on the (K~,a~) reaction, 2:11682 
SULFUR 32 TARGET/PION MINUS REACTIONS 
Modifications of cascade-evaporation calculation for 
- a of prompt-gamma type experiments (70 MeV), 
Possible evidence for short-range 4-N correlations from (2,yX) 
reactions, 2:11700 
SULFUR 32 TARGET/PION PLUS REACTIONS 
Possible evidence for short-range 4-N correlations from (2,yX) 
reactions, 2:11700 
SULFUR 32 TARGET/PION REACTIONS 
— — effects in pion-nucleus total cross sections, 
SULFUR 32 TARGET/PROTON REACTIONS 
Positive and negative pion production near threshold, 2:11648 
SULFUR 34/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physi 
Research: January-June 1976, 2:10623 (MLM-2354) 
SULFUR DIOXIDE/ABSORPTION 
Cyclic studies of magnesium oxide as a sulfur acceptor at 
elevated pressure, 2:8989 
SULFUR DIOXIDE/ADSORPTION 
Sorption of pollutant gases by soils. Progress report, December 
1, 1975-November 30, 1976, 2:11165 (COO-2530-7) 
SULFUR DIOXIDE/AIR POLLUTION ABATEMENT 
Feasibility of a single stack in power plant construction, 2:9639 
Method for evaluating SO, abatement strategies, 2:11125 
SULFUR DIOXIDE/BIOLOGICAL EFFECTS 
Mass-transfer coefficient for sulfur dioxide and nitrogen dioxide 
removal in cat upper respiratory tract, 2:11370 
Respiratory frequency, flowrate, and minute volume in non- 
anaesthetised guinea-pigs during exposure to low 
concentrations of SO, and NO,, wat 137 
SULFUR DIOXIDE/CHEMICAL REACTIONS 
Chemistry of sulfur in the atmosphere, 2:11070 (ATDL-76/14) 
SULFUR DIOXIDE/CONTROL 
ay = of sulfur dioxide control systems for utility boilers, 
1116 


Energy - and the electric utility industry, 2:11078 
‘(CONF-741187-) 
— DIOXIDE/DEPOSITION 
uence of cover on the dry deposition rate of gaseous 
materials, 2:11106 (UCCND/CSD-19) 
SULFUR DIOXIDE/DIFFUSION 

Ambient air quality determination using mobile monitors, 
2:11083 (CONF-741187-) 

Dispersion of sulfur dioxide emissions from area sources 
(Dispersions of SO, emissions from area sources), 2:1 1067 
(ATDL-76/14) 

Relative diffusion of tetroon pairs during convective conditions, 
2:11066 (ATDL-76/14) 

Validation of a multisource dispersion model for atmospheric 
sulfur concentration, 2: {1068 (ATDL. 76/14) 
SULFUR DIOXIDE/MATERIA LS RECOVERY 
Developing techniques in flue desulfurization, 2:8991 
SULFUR DIOXI INSTRUMENTS 

Infrared sensor for the remote monitoring of SO,. Final report, 

2:9634 (PB-243478/S5ST) 
SULFUR DIOX 

Measurement and collaborative testing for implementation of air 

quality, 2:11115 
SULFUR DIOX 

Relative diffusion of tetroon pairs during convective conditions, 
2:11066 (ATDL-76/14) 

SULFUR DIOXIDE/POLLUTION REGULA 

Mery b. SO,, 2:11204 (CONF-741187-) 

SULFUR DIOXIDE/RECOVERY 
Stone and Webster/lIonics SO, removal and recovery — 
pe orks Final report, Jul 1972-Dec 1974, 2:9635 ( 
) 
SULFUR DIOXIDE/REMOVAL 
Developing techniques in flue gas desulfurization, 2:8991 
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neat for removing sulfur dioxide from waste gases (Patent), 


State of the art of particulate and SO, removal on coal-fired 
boilers, 2:11205 
Status of sulfur dioxide removal research projects, 2:1 1082 
(CONF-741187-) 
Stone and Webster/Ionics SO, removal and recovery 2 
Phase I. Final report, Jul 1972-Dec 1974, 2:9635 (PB- 
243720) 
Sulfur compound cleanup: trade-offs in selecting SO/sub x/ 
emission controls, 2:891 1 
Sulfur dioxide removal from gases, U.S.: lime-limestone, 2:11110 
Sulfur dioxide removal from waste gases: a status report for 
United States, recovery processes, 2:11111 
Sulfur dioxide removal from waste gases: a status report for 
Europe, 2:11113 
Sulfur oxides removal by wet scrubbing application to utility 
boilers, 2:8987 
Sulphur — removal from waste gases: a status report for 
Japan, 2:11112 
Survey of ae, gas desulfurization systems, Cholla Power 
Generating Station, Arizona Public Service Company. Final 
report, Apr 1974-May 1975, 2:8982 (PB-244141) 
Synthetic additives for SO, removal from combustion in a 
fluidized-bed coal combustor, 2:11124 
Theoretical and experimental study of the lime/limestone wet 
scrubbing process. Final report, May 1971-May 1973, 2:8980 
(PB-243399) 
SULFUR DIOXIDE/RESEARCH PROGRAMS 
Status of sulfur dioxide removal research projects, 2:1 1082 
(CONF-741187-) 
SULFUR DIOXIDE/SAMPLING 
Technique for insuring the validity of samples for high 
concentrations of sulfur dioxide using the EPA Method 5 
a train, 2:11123 
SUL XIDE/SORPTION 
Mass-transfer coefficient for sulfur dioxide and nitrogen dioxide 
removal in cat upper respiratory tract, 2:11370 
Method for dry removal of sulfur dioxide from furnace flue, 
coal, and yo fang (Patent; 4 claims; 1 drawing), 2:8994 
SULFUR DIOXIDE/STANDARDS 
Environmental regulation: it’s not nice to fool the power plants 
(Pollution abatement costs in fuel efficiency and 
consumption), 2:10141 
Health effects of sulfates and sulfur dioxide: their relationship to 
ambient air quality criteria, 2:11376 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
ISOTOPES/SEPARATION PROCESSES 
ion of sulfur isotopes (Patent), 2:10625 
OXIDES 
See also SULFUR TRIOXIDE 
SULFUR OXIDES/AIR ON ABATEMENT 
Technology for the control of sulfur oxides and nitrogen oxides 
in Japan, 2:11129 
SULFUR OXIDES/POLLUTION CONTROL EQUIPMENT 
Deve it of equipment to meet emission control compliance 
in the ren I industry, 2:11160 
SULFUR OXIDES/ST. ARDS 
Ohio —— another look, 2:10135 
SULFUR XIDE/AIR POLLUTION ABATEMENT 
Effect of additives on boiler cleanliness and particulate 
emissions, 2:9637 
SULFUR TRIOXIDE/CHEMICAL REACTIONS 
of sulfur in the atmosphere, 2:11070 (ATDL-76/14) 
— of sulfur in the atmosphere, 2:11070 (ATDL-76/14) 


See also SOLAR ATMOSPHERE 
SUN/DATA PROCESSING 
Development of numerical techniques and computer systems for 
applications, Final report Mar 1974-31 Dec 1975, 2:11407 
inal report 1 Mar 1974-31 1 1 
(AD-A-022975) 
SUN/MAGNETIC FIELDS 
Relation of the observed far ultraviolet solar irradiance to the 
solar magnetic sector structure. Technical report, 2:11428 
(AD-A-018765 ) 
The sun’s magnetic sector structure. Technical report 1959- 
1973, 2:11429 (AD-A-018766) 
Three-dimensional structure of the extended solar magnetic field 
—- in cosmic ray intensity, 
at Z1437 (AB AdGos 


investigation of the solar oblateness, 2:1 1447 


yp 
AT pB 247519) 
FIELDS 
The Hale solar sector boundary, 2:11438 (AD-A-024605) 
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SUPER HIGH pe pee dy RADIATION 
See RADIOWAVE RADIATION 
SUPERCONDUCTING CABLES/DESIGN 


Electrical, cryogenic and systems 


of a dc Se 
er transmission line, 2:9670 ( 


-UR-76-183 


SUPERCONDUCTING CABLES/FABRICATION 
uction, 2:10687 
TURE 


Some ts of multifilamentary Nb,Sn 
SUPERCONDUCTING CABLES 
DISTRIBUTION 


Asymmetry of thermal propagation velocity in a long force- 
cooled superconducting test line, 2:9671 (LA-UR-76-1840) 
SUPERCONDUCTING CABLES/THERMAL CONDUCTION 
Asymmetry of thermal propagation velocity in a long force- 
cooled superconducting test line, 2:9671 (LA-UR-76-1840) 
SUPERCO) CTING CAVITY RESONATORS/DESIGN 
Superconducting apparatus for generating high frequency 
microwaves (Patent), 2:10696 
SUPERCONDUCTING COILS/DESIGN 
Superconducting winding with grooved spacing elements 
(Patent), 2:10226 
SUPERCONDUCTING COILS/FABRICATION 
Method of eliminating the training effect in superconducting 
coils by post-wind preload (Patent), 2:10693 
SUPERCONDUCTING COILS/RESEARCH PROGRAMS 
Bitter coils at the Service National des Champs Intenses, 
2:10688 
SUPERCONDUCTING COMPOSITES/FABRICATION 
High-field superconductors with large current-carrying 
capacities, 2:10689 
Quench-age method for the fabrication of Nb(Al) 
superconductors, 2:10362 (LBL-4953) 
SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING GENERATORS 
SUPERCONDUCTING JUNCTIONS 
SUPERCONDUCTING MAGNETS 
SUPERCONDUCTING MOTORS 
SUPERCONDUCTING WIRES 
SUPERCONDUCTING DEVICES/ELECTRIC CURRENTS 
Direct measurements of current-phase relations for several types 
of superconducting weak links. Technical report, 2:10683 
(AD-A-020109) 
Experimental studies of superconducting weak links, 2:10682 
(AD-A-020101) 
SUPERCONDUCTING DEVICES/FABRICATION 
Superconducting weak links. Final report, 2:10684 (AD-A- 
022988) 
SUPERCONDUCTING GENERATORS/DESIGN 
Superconducting winding with grooved spacing elements 
(Patent), 2:10226 
SUPERCONDUCTING GENERATORS/RESEARCH 
PROGRAMS 
Superconductors in large synchronous machines. Final report, 
2:10225 (PB-243871/1ST) 
SUPERCONDUCTING JUNCTIONS 
See also JOSEPHSON JUNCTIONS 
SUPERCONDUCTING JUNCTIONS/PHONONS 
Experimental development of a di ment wave ( 
spectrometer. Final , 15 Sep 1972-15 Sep 1975, 
2:11824 eee ae 
SUPERCONDUCTING MAGNETS/CONSTRUCTION 
Multifilamentary Nb,Sn — magnet, 2:10899 (BNL-21707) 
SUPERCONDUCTING MAGNETS/COOLING 
Pee ea stability equation, 2:10685 (LA-UR-76-2162) 
SUPERCONDUCTING MAGNETS/COOLING SYSTEMS 
ISABELLE forced circulation cooling system: proposed method 
of =——_ and distributing helium refrigerant for 4.5 K 


ERCOND! , 2:10900 (BNL-50514) 
SUPERCONDU' MAGNETS/DESIGN 
stud supe 
ISA ELLE's “a for co 


rconducting toroidal magnets, 2:12083 
nstruction of a proton 
rator facility, 2:10901 (BNL-50519) 
SUPER NDUCTING MAGNETS/ELECTRIC CONDUCTORS 
= and — of conductors for — magnetic 


, 2:10067 (LA-UR-76-1 
SUPER¢ NDU ee ee LOSSES 
Computer program to calcula 
poloidal 


conductor losses in 
pu coil systems, nm '73 (CONF. 760829-6) 
Experimental simulation pot apn field losses in tokamak 
toroidal field coils, 2:12072 (CONF-760829-5) 
SUPERCONDUCTING MAGNETS/FABRICATION 
High field magnets with filamentary niobium-tin, 2:10690 
Superconducting solenoid wound from filamentary 
niobium-tin superconductor, 2:10691 


SS MAGNETS/FAILURES 
urvey ure experience in existing superconducti a 
systems and its vata ar, bee apn 2120 
(BNL-21742) 
pay bo aay em MAGNETS/HEAT TRANSFER 
iter program to calculate composite conductor losses in 
"pubes a, coil systems, 2:12073 (CONF-760829-6) 
SUP’ UCTING MAGNETS/MONITORING 
Cryogenic instrumentation needs in the controlled 
thermonuclear research m, 2:12079 (ORNL/TM-5596) 
» Superconductvity ap MAGN 


/PERFORMANCE 
at ied to thermonuclear fusion, 2:12084 
surtn CONDU NG MAGNETS, 
ae . pulsed superconducting solenoid, 2:12074 (CONF- 
760829-8) 
SUPERCONDUCTING MAGNETS/PHYSICAL RADIATION 


EFFECTS 
—— of precipitates to superconducting properties of Nb-Ti 
in connection with hardness, 2:12082 
SUPER INDUCTING .MAGNETS 
Su aa are magnet research in the M 
Pusu, 2:12076 (ERDA-76/105) 
SUPERC INDUCTING MAGNETS/RESEARCH PROGRAMS 
Development of multifilamentary Nb,Sn conductors for fusion 
research, 2:12081 (UCRL-77989) 
Magnetic fusion energy materials technol ram, annual 
P report for period ending June 30, 1976, 2:10484 
(ORNL-5189) 
SUPERCONDUCTING MAGNETS/REVIEWS 
High magnetic fields: in retrospect and prospect, 2:10686 
SUPERCONDUCTING MAGNETS/SIMULATION 
Experimental simulation of pulsed field losses in tokamak 
toroidal field coils, 2:12072 (CONF-760829-5) 
SUPERCONDUCTING MOTORS/DESIGN 
Superconducting winding with grooved spacing elements 
(Patent), 2:10226 
SUPERCONDUCTING MOTORS/RESEARCH PROGRAMS 
Superconductors in large synchronous machines. Final report, 
2:10225 (PB-243871/1ST) 
CONDUCTING WIRES/DESIGN 
Flexible superconducting composite compound wires (Patent), 
2:10695 
SUPERCONDUCTING WIRES/FABRICATION 
Flexible superconducting composite compound wires (Patent), 
2:10695 
High-field superconductors with large current-carrying 
ities, 2:10689 
SUPERCONDUCTIVITY/BIBLIOGRAPHIES 
Soviet developments in material science No. 1, January-June 
1975, 2:10342 (AD-A-018903) 
SUPERCONDUCTIVITY/BOGOLYUBOV METHOD 
Solvable cases of the Bogoliubov equations of superconductivity, 
2:11823 
SUPERCONDUCTIVITY/MEETINGS 
Low temperature physics. Volume I. Proceedings of the 14th 
international conference held at Otaniemi, Finland, 14-20 
1975, 2:11540 
SUPERCONDUCTIVITY/RESEARCH PROGRAMS 
Theoretical problems in solid state and low temperature physics. 
Final po 16 Nov 1973-30 Nov 1975 ( . of Physics, 
Univ. of Illinois, Urbana), 2:11820 (AD-A-021696) 
SUPERCONDUCTIVITY/REVIEWS 
Advanced ts of superconductivity: a spon 9 review 
of Soviet and American research. Part II. High pi 
rconductivity. Interim report, 2:11825 (AD_A-020981 ) 
SUPERCONDUCTIVITY/TECHNOLOGY ASSESS 
Total impacts of alternative energy systems, 2:10199 (N-74- 


72717) 
SUPERCONDUCTORS/ELECTRONIC STRUCTURE 
Metallurgical factors which influence superconductivity in A15 
, 2:10451 


SUPERCONDUCTORS/FLUCTUA TIONS 
a fluctuations in A 15-compounds in high 
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velopment of por —oa Nb,Sn conductors for fusion 
OO 2:12081 (UCRL-77989) 
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See TURBULENT FLOW 
/MEETINGS 


Low temperature physics. Volume I. Proceedings of the 14th 
international a. held at Otaniemi, Finland, 14-20 


August 1975, 2:11540 
SUPERHEATERS/FOULING 


Determining slags and fouling in boilers from firing refuse- 
derived solid fuels, 2:9431 


tic Fusion 
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SUPERHEATERS/PRESSURE REGULATORS 
System for regulating the pressure of resuperheated steam in 
— temperature gas-cooled reactor power stations (Patent), 


ay meng pean RAY SOURCES 
bee of cosmic rays around supernovae by plasma 
instabilities. Final report, 2:11409 (AD-A-019767) 
SUPERSONIC TRANSPORT/ENVIRONMENTAL EFFECTS 

Impacts of climatic change on the biosphere. CIAP monograph 
5. Part 1. Ultraviolet radiation effects (Chapters | through 3). 
Final report, 2:11099 (PB-247724) 

Im of climatic change on the biosphere. CIAP monograph 

. Part 1. Ultraviolet radiation effects (Chapters 4 through 
10). Final report, 2:11100 (PB-247725) 
sion effluents in the stratosphere. CIAP monograph 2. 
Final report, 2:11052 (PB-246319) 

The natural stratosphere of 1974. CIAP monograph 1. Final 
report, 2:11051 (PB-246318) 

The natural and radiatively perturbed troposphere. CIAP 
monograph 4. Final report, 2:11053 (PB-249316) 

The stratosphere perturbed by propulsion effluents. CIAP 
monograph 3. Final report, 2:11101 (PB-249684) 

US Department of Transportation CIAP atmospheric monitoring 
and experiments. The proe Ogram and results. Final report, May 
1972-Jun 1975, 2:11102 (PB-250531) 

SURFACE AIR 
See also AIR 
EARTH ATMOSPHERE 

SURFACE AIR/AIR POLLUTION 

Chemistry of sulfur in the atmosphere, 2:11070 (ATDL-76/14) 
SURFACE AIR/RADIATION MONITORING 

7 ere mixed species radioiodine air sampling, readout, 

dose assessment system, 2:11139 (BNL-21541) 

SURFACE AIR/RADIOACTIVITY 

Appendix to Health and Safety Laboratory environmental 
quarterly, June 1, 1976-September 1, 1976 (Fallout 
radionuclides and Pb in environment), 2:11142 (HASL- 
308(App.)) 

Health and Safety Laboratory environmental quarterly, June 1, 
1976-September 1, 1976 (Fallout radionuclides in 
environment), 2:11141 (HASL-308) 

SURFACE AIR/TURBULENCE 

Time dependent mesoscale wind fields over complex terrain, 
2:11047 (ATDL-76/14) 

Turbulent diffusion-typing schemes: a review, 2:11061 (ATDL- 
76/14) 

SURFACE MINING/AIR POLLUTION 

Determination of air contaminants in above ground coal mining 
and processing facilities. Final report, 2:9028 (PB- 
243360/SST) 

Handbook for surveys of inhalation contaminants in above 
— coal mining and processing work areas, 2:9026 (PB- 

43358/9ST) 

Handbook for pee aed: of inhalation contaminants in above 
ground coal a rocessing work areas (condensed 
version), 2:9027 (PB-243359/7ST) 

SURFACE MINING/GOVERNMENT POLICIES 
Determination of air contaminants in above ground coal mining 
rocessing facilities. Final report, 2:9028 (PB- 
243360/SST) 
SURFACE MINING/LAND RECLAMATION 

Study of the effectiveness of backfilling in controlling mine 

drainage, 2:11180 
SURFACE WATERS 
See also ESTUARIES 
RIVERS 
SEAS 
STREAMS 
WATER RESERVOIRS 
SURFACE WATERS/INFRARED SURVEYS 

Aerial measurement of cooling-water discharge temperatures at 

electric generating stations, 2:11196 
SURFACE WATERS/RADIOACTIVITY 

Ecological aspects of decommissioning and decontamination of 
facilities on the Hanford Reservation, 2:11173 (BNWL-2033) 

Health and Safety Laboratory environmental quarterly, June 1, 
1976-September 1, 1976 (Fallout radionuclides in 
environment), 2:11141 (HASL-308) 

Radionuclide accumulation in a reactor cooling lake, 2:11191 
(EPA-520/5-76-005 ) 

SURFACE WATERS/TEMPERATURE MEASUREMENT 

Aerial measurement of cooling-water discharge temperatures at 
electric generating stations, 2:11196 

SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
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SURFACES/CHEMICAL ANALYSIS 
Differential Auger spectrometry (Patent; spatial modulation), 
2:10593 
SURFACES/ION SCATTERING ANALYSIS 
Device for mass analysis and structure analysis of a surface layer 
by means of ion scattering (Patent), 2:10595 
SURFACES/STRUCTURAL CHEMICAL ANALYSIS 
Device for mass analysis and structure analysis of a surface layer 
by means of ion scattering (Patent), 2:10595 
SWAMPS/PLANT GROWTH 
Effects of ionizing radiation upon natural populations and 
ecosystems. Final report (Ecological perspectives in land use 
planning), 2:11175 (ORO-3299-140) 
SWINE/WASTE MANAGEMENT 
Manure management energy consumption in swine confinement 
systems (Oxidation ditch or gutter flush), 2:10192 
SWITCHES/DESIGN 
EE examines the high-power, nanosecond switching capability of 
the light-activated silicon switch, 2:10850 (UCRL-50025-76- 
2 


) 
SWITCHES/PERFORMANCE TESTING 
Exploratory investigation of a shock-induced phase 
transformation in hot-pressed PbS for a high-current, fast- 
opening switch, 2:12086 (SAND-76-0596) 
ERLAND/DISTRICT HEATING 
Heat energy from nuclear power stations, 2:9855 
SWITZERLAND/ELECTRIC POWER 
Problems of the Swiss public electricity supply, 2:9682 
SWITZERLAND/REACTOR OPERATION 
Operating experience with Swiss nuclear power stations, 2:9709 
SYMPATHETIC NERVOUS SYSTEM 
See AUTONOMIC NERVOUS SYSTEM 
SYNCHROCYCLOTRONS 
See also DUBNA SYNCHROCYCLOTRON 
HARVARD SYNCHROCYCLOTRON 
SYNCHROCYCLOTRONS/RESEARCH PROGRAMS 
Status of the Nevis synchrocyclotron facility and experimental 
program, 2:10870 
SYNCHROTRON RADIATION/REVIEWS 
Spectra and optics of synchrotron radiation, 2:10884 (BNL- 
50522) 
SYNTHANE PROCESS/CHEMICAL EFFLUENTS 
Coal Technology , annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 
SYNTHANE PROCESS/EQUIPMENT 
Role of gasifier process variables in effluent and product gas 
production in the Synthane Process (12 refs.), 2:8923 (EPA- 
600/2-76-149) 
SYNTHANE PROCESS/FLOWSHEETS 
Role of gasifier process variables in effluent and product gas 
production in the Synthane Process (12 refs.), 2:8923 (EPA- 
600/2-76-149) 
SYNTHANE PROCESS/MATERIAL BALANCE 
Trace elements and major component balances around the 
SYTHANE PDU gasifier (4 refs.; 65 trace elements), 2:8916 
(EPA-600/2-76-149) 
SYNTHESIS GAS/PURIFICATION 
Fuel chemistry 1940-1960, 2:8943 
YNTHETI 


s IC FUELS 
See also HYDROGEN FUELS 
SYNTHETIC FUELS/DENITRIFICATION 
NO/sub x/ considerations in alternate fuel combustion (32 refs.), 
2:8902 (EPA-600/2-76-149) 
SYNTHETIC FUELS/PRODUCTION 
Anaerobic digestion in swine wastes, 2:10203 
Aviation turbine fuels from shale and coal oils (Evaluation of 
processes for production of refinery feedstocks), 2:9134 
Fuel paste and process for its production (Patent; paste 
consisting of ethanol, thickening agent, and inorganic fuel 
carrier), 2:9385 
Mobile pyrolytic system: agricultural and forestry waste into 
clean fuels, 2:10201 
SYNTHETIC FUELS/RESEARCH PROGRAMS 
Environmental control and synthetic fuels, 2:8997 (EPA-600/2- 
76-149) 
EPA's energy environmental program (Historical background), 
2:8895 Ripe gis 76-149) 
IC FUELS INDUSTRY/ECONOMICS 
Financial and regu! considerations for the supplemental gas 
industry, 2:10180 (CONF-750380-) 
SYNTHETIC FUELS INDUSTRY/ENVIRONMENTAL 
EFFECTS 


President's synthetic fuels cc iali 
review), 2:8996 (EPA-600/2-76-149) 


ion program (General 
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SYNTHETIC FUELS INDUSTRY/MANPOWER 
Study of manpower requirements by occupation for alternative 
technologies in the energy-related industries, United States, 
1970 to 1990. Volume Il. Part A, 2:10115 (PB-243475) 
SYNTHETIC FUELS INDUSTRY/REGULATIONS 
Financial and re considerations for the supplemental gas 


latory 
industry, 2: 10180 (CU (CONF-750380-) 
SYNTHETIC PETROLEUM 
Fundamental thermodynamic and transport property studies 
needed for gas ":tb30 (CON g technology i 
56 (CONF-750380-) 


in synthetic oil 


onal a Re. 8 


ag eater 5 rod from shale and coal oils (Evaluation of 
processes for production of refinery feedstocks), 2:9134 
SYNTHOIL PROCESS/CATALYSTS 
Environmental aspects of SY NTHOIL process for converting 
coal to liquid fuels (4 refs.; Co-Mo/SiO,-Al,O,; 450°C; 2000 
to 4000 p.s.i.), 2:8957 (EPA-600/2-76-149) 
SYNTHOIL PROCESS/ENGINEERING 
Coal Technology , annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 
Coal Technology Program progress report, August 1976, 2:8897 
(ORNL/TM-5654) 
SYNTHOIL PROCESS/ENVIRONMENTAL EFFECTS 
Environmental asnects of SY NTHOIL process for converting 
coal to liquid fuels (4 refs.; Co-Mo/SiO,-Al,0;; 450°C; 2000 
to 4000 p.s.i.), 2:8957 (EPA-600/2-76-149) 


T 


TAKAHAMA-1 REACTOR/REACTOR CONTROL SYSTEMS 
Computer application to Takahama Nuclear Power Plant No.1 
Unit of the Kansai Electric Power Co., 2:9936 
TANTALUM/CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts), 2:9347 
TANTALUM/PHOTOELECTRIC EFFECT 
Forward and backward photoemission yields from metals at 
various x-ray angles of incidence. Interim report, 2:10422 
(AD-A-019135) 
TANTALUM/THERMODYNAMIC PROPERTIES 
Thermodynamics of chemical laser and high temperature 
species. Final report 1 Jul 1974-30 Jun 1975, 2:10420 (AD-A- 
017626) 
TANTALUM ALLOYS 
See also TANTALUM BASE ALLOYS 
TANTALUM ALLOYS/CORROSION 
Hot corrosion of cobalt-base alloys. Final technical report 1 Jun 
1972-31 May 1975, 2:10461 (AD-A024425) 
TANTALUM ALLOYS/MECHANICAL PROPERTIES 
Metallic composites formed ‘in situ’ by reactions in the solid 
state. Final report 18 Oct 1974-18 Oct 1975 (Additions to 
aligned Co-Si eutectoid; eutectoids in Ti-Cu, Mo-Fe, Mo-Co), 
2:10395 (AD-A-023007) 
TANTALUM ALLOYS/PHASE TRANSFORMATIONS 
Strain energy criterion of martensitic transformation. Technical 
report (Ti alloys), 2:10376 (AD-A-023781) 
TANTALUM ALLOYS/REDUCTION | 
Thermogravimetric study of reduction of oxides present in 
oxidized nickel-base alloy powders, 2:10364 (N-76-17225) 
TANTALUM ALLOY-T111/COMPATIBILITY 
T-111 rankine m corrosion test loop, Volume |. Final 
report, 2:10468 (N-76-18258) 
T-111 rankine s corrosion test loop, Volume 2. Final 
report, 2:10469 (N-76-18259) 
TANTALUM ALLOY-T111/PHASE STUDIES 
Addition of oxygen to and distribution of oxides in tantalum 
alloy t-111 at low concentrations, 2:10379 (N-75-33223) 
TANTALUM ALLOY-T222/FABRICATION 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
TANTALUM ALLOY-T222/PHYSICAL PROPERTIES 
Refractory metals fabrication techi as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
TANTALUM BASE ALLOYS 
See also TANTALUM ALLOY-T111 
TANTALUM ALLOY-T222 
TANTALUM BASE ALLOYS/FABRICATION 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 


TERBIUM ALLOYS/MAGNETIC PROPERTIES 


TANTALUM BASE ALLOYS/PHYSICAL PROPERTIES 
R metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
TANTALUM CARBIDES/RESEARCH PROGRAMS 
— with in-situ ——— aligned with eutectoid and 
tectic transforma’ inal report | May 1973-1 May 
1975, 2: 2:10528 CAD-A.021530) 
TANTALUM OXIDES/EXCITATION 
Anomalous quasielastic light scattering from metal oxide glasses, 
2:10523 
TANTALUM OXIDES/LIGHT SCATTERING 
— quasielastic light scattering from metal oxide glasses, 


TANTALUM SELENIDES/MAGNETIC PROPERTIES 
Magnetic properties of superconducting layered compounds. 
Interim report, 2:10553 (AD-A-017613) 
TANTALUM SULFIDES/MAGNETIC PROPERTIES 
Magnetic properties of superconducting layered compounds. 
Interim report, 2:10553 (AD-A-017613) 
TAR SANDS 
See OIL SANDS 
TARGETS/CLADDING 
Fabrication of aluminum can components in PT-NR-57, 2:10361 
(BNWL-CC-427) 
TARGETS/REPROCESSING 
Chemical process ro, EY in the transuranium processing 
plant, 2: 10659 ( INF-761 101-10) 
TATB 
(1,3 5-Triamino-2 ,4 ,6-trinitrobenzene.) 
TATB/PRODUCTION 
Pilot scale synthesis of TATB, 2:10971 (MHSMP-76-20) 


P 
(Tributyl phate.) 
TBP/SOL PROPERTIES 
ro for improving the extraction properties of a tributyl- 
te solution (Patent; fuel reprocessing), 2:9211 
93/HIGH SPIN STA 

bay ee of high-spin states in transitional nuclei, 2:11722 

(CONF-7509135-P1) 
TECHNETIUM 95/HIGH SPIN STATES 

Investigation of high-spin states in transitional nuclei, 2:11722 
(CONF-7509135-P1) 

TECHNETIUM 99/ISOTOPE PRODUCTION 

Isotope generator provided with a carrier material which in 
addition to Al,O, contains fully or partly hydrated MnO, 
(Patent), 2:10662 

TECHNETIUM 99/UPTAKE 

Technetium-99m diphosphonate uptake in skeletal muscle: a 
quantitative index of acute damage. Scientific report, 2:11358 
(AD-A-021766) 

IN/NEUTRON TRANSPORT 
Measurement of the neutron total cross section of fluorine from 
5 eV to 20 MeV, 2:11814 (ORNL/TM-5612) 
TELEMETRY/DATA PROCESSING 
Multivariate Ornstein-Uhlenbeck process in studies of home 
. Technical — rt No. 2, 2:11176 (ORO-5147-1) 
TELESCOPE COUNTERS/SI SEMICONDUCTOR DETECTORS 

Thin epitaxial silicon for dE/dx detectors, 2:10910 (LA-UR-76- 

2291) 
TENNESSEE/ENERGY POLICY 

Where do we go from here: problems in reducing oil 

consumption, 2:10179 
TENNESSEE/GASOLINE 

Where do we go from here: problems in reducing oil 

consumption, 2:10179 
TENNESSE OROLOGY 

Relative diffusion of tetroon pairs during convective conditions, 
2:11066 (ATDL-76/14) 

Standard deviation of wind direction as a function of time; three 
hours to five hundred seventy-six hours (Eastern Tennessee), 
2:11048 (ATDL-76/14) 

Time dependent mesoscale wind fields over complex terrain, 
2:11047 (ATDL-76/14) 

TENNESSEE/REGIONAL ANALYSIS 
Time ndent mesoscale wind fields over complex terrain, 
2:11047 (ATDL-76/14) 
TERBIUM/GALVANOMAGNETIC EFFECT 
- field galvanomagnetic effects in single crystals of terbium 
and d um, 2:10450 
TERB 59 TARGET/PROTON REACTIONS 

Existence and properties of the ‘’upper’’ bands r ible for 
backbending in deformed even-even nuclei, 2:11733 (CONF- 
7509135-P1) 

TERBIUM ALLOYS/CRYSTAL FIELD 

Study of crystalline field in the rare-earth aluminium laves 

ea? by measurements of magnetization in high magnetic 
ield, 2:10446 





TERBIUM ALLOYS/MAGNETIC PROPERTIES 


TERBIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of intermetallic RE Be,; compounds under 
intense magnetic fields, 2:10445 
TERBIUM ALLOYS/MAGNETIZATION 
Determination of magnetocrystalline anisotropy in equiatomic 
rare earth-zinc compounds, 2:10444 
TERBIUM ALLOYS/SOLVENT PROPERTIES 
Solubility of hydrogen in intermetallics containing rare earth and 
3d transition metals, 2:10458 
TERBIUM OXIDES/EXCITATION 
Anomalous quasielastic light scattering from metal oxide glasses, 
2:10523 
TERBIUM OXIDES/LIGHT SCATTERING 
Anomalous quasielastic light scattering from metal oxide glasses, 
2:10523 
TERPENES/STRUCTURAL CHEMICAL ANALYSIS 
Nasute termite soldier frontal gland secretions. 1. Structure of 
Trinervi-28,3a,9a-triol 9-O acetate, a novel diterpene from 
Trinervitermes soldiers, 2:10634 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS/BIOLOGICAL RECOVERY 
Effects of ionizing radiation upon natural populations and 
ecosystems. Final report (Ecological perspectives in land use 
planning), 2:11175 (ORO-3299-140) 
TERRESTRIAL ECOSYSTEMS/ENVIRONMENTAL EFFECTS 
Terrestrial environmental studies for nuclear power stations, 
2:11208 (REG/G-4.11(7.76)) 
TERRESTRIAL ECOSYSTEMS/RADIONUCLIDE MIGRATION 
Conversion of gaseous molecular tritium to tritiated water in 
biological systems (Role of soil microorganisms), 2:11174 
(DP-1422) 
Ecological aspects of decommissioning and decontamination of 
facilities on the Hanford Reservation, 2:11173 (BNWL-2033) 
TEST FACILITIES 
Tritium Systems Test Facility. Volume II. Appendixes, 2:12098 
(SAND-76-8053(Vol.2)) 
TEST FACILITIES/DESIGN 
Tritium Systems Test Facility. Volume I, 2:12097 (SAND-76- 
8053(Vol.1)) 
TEST FACILITIES/NEUTRON SOURCES 
Rotating target neutron source II: progress report, 2:12115 
(UCRL-78053) 
TETA 
(Triethylenetetramine.) 
TETA/BIOLOGICAL EFFECTS 
Toxicology and metabolism of nickel compounds. Progress 
report, December 1, 1975-November 30, 1976 (Tests made 
with rats and hamsters), 2:11277 (COO-3140-35) 
TETRAZOLES/CHEMICAL REACTIONS 
Quantum mechanical studies on chemical reactivity and ballistic 
chemistry. VI. Literature review on the relationship between 
structure and reactivity in isomeric tetrazole derivatives, 
2:10626 (AD-A-018652) 
TEXAS/AGRICULTURE 
Assessment of energy inputs for Texas agricultural production, 
2:10195 
THALLIUM 205 TARGET/NEUTRON REACTIONS 
Determination of neutron cross sections and resonance 
parameters for vanadium, the stable thallium isotopes, and the 
stable tellurium isotopes. Progress report, December 1, 1975- 
September 30, 1976, 2:11741 (COO-2696-002) 
THERMAL EFFLUENTS 
Energy need, energy production, waste heat quantities - the 
present state and a look into the future, 2:9956 
THERMAL EFFLUENTS/AERIAL MONITORING 
Aerial measurement of cooling-water discharge temperatures at 
electric generating stations, 2:11196 
THERMAL EFFLUENTS/BIOLOGICAL EFFECTS 
Effects of ionizing radiation upon natural populations and 
ecosystems. Final report (Ecological perspectives in land use 
planning), 2:11175 (ORO-3299-140) 
Fish and invertebrates in a small trout stream receiving thermal 
effluents (Twenty-year study), 2:11198 
THERMAL EFFLUENTS/DIFFUSION 
Aerial measurement of cooling-water discharge temperatures at 
electric generating stations, 2:11196 
Summary of activities and plans, FY 1976-1977, 2:11060 
(ATDL-76/14) 
THERMAL EFFLUENTS/FUNCTIONAL MODELS 
Heat dispersion in physical estuarine models. Report II. 
— in the Delaware River model, 2:11193 (AD-A- 
) 
THERMAL EFFLUENTS/HEAT SINKS 
Ambient effect of evaporative cooling towers, 2:11151 
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THERMAL EFFLUENTS/MATHEMATICAL MODELS 

Three-dimensional simulation of thermally-influenced 
hydrodynamic flows. Technical report, 2:11194 (PB-247090) 

THERMAL EFFLUENTS/MONITORING 
Triaxial temperature measurements of thermal plumes from 
mobile vessels (Estuarine temperature patterns), 2:11197 

THERMAL EFFLUENTS/PLUMES 

Ambient effect of evaporative cooling towers, 2:11151 
THERMAL EFFLUENTS/THERMODYNAMICS 

Ambient effect of evaporative cooling towers, 2:11151 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 

Thermal energy storage system (Patent), 2:10090 

Thermal storage for solar energy conversion, 2:9511 
THERMAL INSULATION 

Nuclear reactors (Patent; HTGR and AGR), 2:9759 
THERMAL POLLUTION 

(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/BIBLIOGRAPHIES 

Thermal pollution. Part 1. Control techniques and general 
studies (a bibliography with abstracts). Report for 1964-Mar 
1976, 2:9632 (NTIS/PS-76/0127) 

Thermal pollution. Part 2. Biological effects. Volume 1. 1964- 
1973 (a bibliography with abstracts). Report for 1964-1973, 
2:11366 (NTIS/PS-76/0128) 

Thermal pollution. Part 2. Biological effects. Volume 2. 1974- 
Mar 1976 (a bibliography with abstracts). Report for 1974- 
Mar 1976, 2:11367 (NTIS/PS-76/0129) 

Thermal pollution. Part 3. Hydrology and hydrodynamics (a 
bibliography with abstracts). Report for 1964-Mar 1976, 
2:9633 (NTIS/PS-76/0130) 

THERMAL POLLUTION/BIOLOGICAL EFFECTS 

Effects of thermal effluent on the American oyster ‘Crassostrea 
virginica’ gmelin in Indian River Bay, Delaware, 2:11365 (PB- 
246410) 

Thermal pollution. Part 2. Biological effects. Volume 1. 1964- 
1973 (a bibliography with abstracts). Report for 1964-1973, 
2:11366 (NTIS/PS-76/0128) 

Thermal pollution. Part 2. Biological effects. Volume 2. 1974- 
Mar 1976 (a bibliography with abstracts). Report for 1974- 
Mar 1976, 2:11367 (NTIS/PS-76/0129) 

THERMAL POLLUTION/ENVIRONMENTAL EFFECTS 

Climatic aspects of waste heat, 2:11149 

THERMAL POLLUTION/FUNCTIONAL MODELS 

Heat dispersion in physical estuarine models. Report II. 
Experiments in the Delaware River model, 2:11193 (AD-A- 
021952) 

THERMAL POLLUTION/LEGAL ASPECTS 

Thermal discharges and the law: an engineer's viewpoint, 

2:10133 
THERMAL POLLUTION/MATHEMATICAL MODELS 

Three-dimensional simulation of thermally-influenced 

hydrodynamic flows. Technical report, 2:11194 (PB-247090) 
THERMAL POWER PLANTS 

See also GEOTHERMAL POWER PLANTS 
THERMAL POWER PLANTS/EMERGENCY PLAN 

Dual-purpose air pollution alert and implementation system for 
the greater Tel Aviv area, 2:11118 

THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 
Dual-purpose air pollution alert and implementation system for 
the greater Tel Aviv area, 2:11118 
THERMAL POWER PLANTS/FUELS 
Utilization of plant biomass as an energy feedstock, 2:10211 
THERMAL POWER PLANTS/HEAT RECOVERY 

New concept in electric generation and energy storage, 2:10110 

The economics of waste water-aquaculture systems, 2:10856 
(PB-249547) 

THERMAL POWER PLANTS/WASTE HEAT 

Energy supply of the future, efficient or rationed, 2:10113 
(ERDA-tr-165) 

THERMAL POWER PLANTS/WATER POLLUTION 

ABATEMENT 

Thermal discharges and the law: an engineer's viewpoint, 
2:10133 

THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMAL RADIATION 
Single-scatter model for thermal radiation. Master's thesis, 
2:10983 (AD-A-017220) 
THERMAL RADIATION/ABSORPTION 
An investigation of nonreactive surface coatings for use in solid 
llant arc-image ignition studies. Final research report, 
2:10516 (AD-A-019402) 
THERMAL WATERS/CHEMICAL ANALYSIS 

Collection of geothermal fluid samples for chemical analysis, 

2:9575 (TR-14) 
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THERMAL WATERS/SAMPLING 
Sampling and rvation techniques for waters in geysers and 
hot springs, 2:9574 (EPA-600/9-76-011) 
INIC CONVERTERS/RESEARCH PROGRAMS 


THERMI 
ERDA/NASA advanced therm 
ay ty No. 13, 2:1022G 220 (Te Aa03217 7) 
ELEMENTS/PERFORMANCE TESTING 


IONIC FUEL 
Some results of post-irradiation investigations of six-element 
So ae emission assemblies after 2670 hours of operation, 
Impli ee f high efficiene, powe 
mplications o efficiency r cycles for electric r 
generation des) hydrogen as wodling fluid Geentbad favs 
metal h a :9623 
IC PROPERTIES/RESEARCH PROGRAMS 
i nee nad of the GPA Research Program, 2:10627 
(CONF-750380-) 
“Secuae aoa he GENERATORS/OPERATION 
pn ke report for radioisotopic thermoelectric generators of 
vy. Volume 9. Number 1. Report for 1 Oct 1974- 
ar Des 197397 2:9345 (AD-A-024531) 
THERMOELECTRIC GENERATORS/RADIOISOTOPE HEAT 
SOURCES 
Environmental and radiological safety studies. Interaction of 
**PuO, heat sources with terrestrial and aquatic environments. 
Progress oy pril 1-June 30, 1976, 2:9341 (LA-6507-PR) 
meus GENERATORS/RESEARCH PROGRAMS 


pag See — —e July 1, 1974- 
“as 30, 1 1975 (TPM "O17 P- and SiGe 4 
technology), 2: $340 (GA-A-1I 16) 


THERMOELECTRIC MATERIALS/RESEARCH PROGRAMS 
Radioisotope generator annual July 1, 1974- 
June 301 1975 75 (TPM.219 I P- and Si 


material and SiGe 
technology), 2:9340 (GA-A- 
THERMOLUMINESCENT DOSEMETERS/PERFORMANCE 
Thermc ence dosimetry: environmental monitoring near 
nuclear reactor sites (75 references), 2:11145 
THERMONUCLEAR DEVICES 
See also BASEBALL DEVICES 
FM DEVICES 
ORMAK DEVICES 
STELLARATORS 
TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/RESEARCH PROGRAMS 
‘Asterix III’ knocks at the door to nuclear fusion, 2:12056 
THERMONUCLEAR DEVICES/SUPERCONDUCTING 
MAGNETS 
Design study on superconducting toroidal magnets, 2:12083 
THERMONUCLEAR FUELS/LASER IMPLOSIONS 
ey of the geometrical intensity on an image surface, 
712107 
Determination of the pr of laser fusion targets using the a- 
particle TOF technique, 2:12103 (UCRL-77078) 
Laser fusion and laser plasma interaction experiments with DT 
filled glass microshell targets, 2:12105 (UCRL-77957) 
THERMONUCLEAR FUELS/MiCROSPHERES 
Method and apparatus for the manufacture of glass microspheres 
adapted to contain a thermonuclear fuel, 2:10499 
Method and tus for coating minuscule 
(Thermonuclear fuel fabrication; patent), 2:10500 
Method for preparing a sintered glass powder for manufacturing 
—— (thermonuclear fuel fabrication; patent), 
so 
THERMONUCLEAR FUELS/PRODUCTION 
Possibility of utilizing dense h nm plasma generators in 
thermonuclear research, 2:1195 





permeation in rators and 
tritium content in CTR coolants, 2: 12095 ( -761101-4) 
~ON 


THERMONUCLEAR REACTOR MA 


REACTIONS 
Radiation calculations: knock-on atom 
displacement rates, and uction rates, 2:12118 
THERMONUCLEAR REA MATERIALS/MATERIALS 
TESTING 
DT fusion neutron irradiation of LLL vanadium tensile 
specimens, BPNL wire-foil packet, —_ Nb,Sn tape, LLL 
carbon resistor, LLL glass and LLL thermoelectric 
temperature sensors, 2:12114 iD-17295) 
THERMONUCLEAR REACTOR MATERIA 
REACTIONS 
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specimens, cate: —— packet, LLL Nb,Sn tape, LLL 
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Low energy time-of. spectra from spheres pulsed by 14- 

MeV neutrons, 2:12 13 ‘CuciD-17223) ” 
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displacement rates, and uction rates, 2:12118 


THERMONUCLEAR REA MATERIA) 
PROGRAMS 


Fusion r by magnetic confinement 
Il. Five-year plan, 2:12039 (ERDA-76/110/3) 
Magnetic fusion energy materials 


program, 
FOUNESIbD). for period ending June 30, 1976, 2:10484 
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REACTOR WALLS 


See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/COATINGS 
Research on the wetted first wall for future laser fusion 
reactors. Final No. 1, October 1, 1974-January 31, 
1976, 2:12062 (UCRL-13677) 
THERMONUCLEAR REACTOR WALLS/IRRADIATION 
First wall response to energy disposition in conceptual laser 
fusion reactors, 2:12063 (UCRL-77588(Rev.1)) 
THERMONUCLEAR REACTOR WALLS/MATERIALS 


plan. Volume 


TESTING 

Radiation effects in CTR first-wall materials, 2:12111 (CONF- 
761012-2) 

THERMONUCLEAR REACTOR WALLS/PHYSICAL 
RADIATION EFFECTS 
Radiation effects in CTR first-wall materials, 2:12111 (CONF- 

761012-2) 

Temperature and fluence limits for a type 316 stainless-steel 
controlled thermonuclear reactor first wall, 2:10488 

THERMONUCLEAR REACTOR WALLS/PLASMA SHEATH 
Rotating protective sheath at the boundary of a hot plasma, 

2:11919 

THERMONUCLEAR REACTOR WALLS/WALL LOADING 

Comparison of the deuterium-tritium neutron wall load 
distributions in several tokamak fusion reactor designs, 
2:12070 
THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or 
real thermonuclear reactors are discussed.) 
See also D-T REACTORS 
REFERENCE THETA PINCH REACTOR 
THERMONUCLEAR REACTOR WALLS 
THERMONUCLEAR REACTORS/ACCIDENTS 
of energy supply with fusion reactors, 2:12100 

THERMONUCLEAR REACTORS/BIBLIOGRAPHIES 

Technology index for ysics research and fusion 
reactors. Volume 10, No: 9, 1976. Bibliography, author index, 
subject index, appendix, 2:11835 

Technology index for plasmaphysics research and fusion 
reactors. Volume 10, No. 8, 1976. Bibliography, author index, 
subject index, appendix, 2:11836 

THERMONUCLEAR REACTORS/BREEDING BLANKETS 
Some parameters of the blanket of a thermonuclear reactor with 

a fissionable substance, 2:12067 

THERMONUCLEAR REACTORS/BUDGETS 
Fusion power by magnetic confinement program plan. Executive 

summary, 2:12037 (ERDA-76/110/0) 

Fusion power research and development program. Volume IV. 
5-year program, budget and milestone summaries, 2:12040 
(ERDA-76/110/4) 

THERMONUCLEAR REACTORS/COMPARATIVE 
EVALUATIONS 
Comparison of preliminary D-T and ‘'catalyzed’’ D-D system 

studies, 2:12036 (BNL-21565) 

THERMONUCLEAR REACTORS/CONSTRUCTION 
Analysis of some problems of a thermonuclear reactor based on 


veneers with a liner, 2:12053 
“santos REACTORS/COST 
ly with fusion reactors, 2:12100 
THERMONUCLER ‘OPUMPS 
mona 


ACTORS/CRY 
Cryosorption ing of deuterium, helium and 
hydrogen at 4.2°K for CTR applications, 2:12112 (CONF- 
761103-2) 
THERMONUCLEAR REACTORS/DESIGN 
Analysis of some problems of a thermonuclear reactor based on 


nee a liner, 2:12053 

R REACTORS/DIRECT ENERGY 
CONVERTERS 

Advanced-fueled fusion reactors suitable for direct energy 

conversion. Second q a report: April 1976-June 

1976, 2:12101 (UCRL-500 0762) 

THERMONUCLEAR REACTORS/EC 
Some probléms of hybrid thermonuclear reactors, 2:12052 
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THERMONUCLEAR REACTORS/ENVIRONMENTAL 
Health physics aspects of fusion power, 2:12096 (ORNL/TM- 


5461) 
THERMONUCLEAR REACTORS/NUCLEAR FUELS 
Emission of electrons from solid deuterium, 2:1 1509 
by = mete, EACTORS, IG ia be 
Fusion magnetic confinement ram plan. Executive 
amie, 2 2: ae (ERDA-76/1 10/0) 
— power by magnetic confinement program plan. Volume 
7 a planning projections, 2:12038 (ERDA- 
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Fusion ie by tic confinement ram plan. Volume 
Ill. Five-year plan, 2:12039 (ERDA-76/1 "tal 
THERMONUCLEAR REACTORS/PLASMA C 
"Jupiter’’ thermonuclear reactor based on plasma confinement 
by electric and tic fields, 2:11848 
THERMONUCLEAR REACTORS/POWER SUPPLIES 
Electrical and mechanical in rating a 167 MVA surge- 
power motor-generator set, 2:11906 
Flywheel for a 167 MVA surge power motor-generator set, 
2:10089 
High-energy pulsed-power sources for nuclear fusion 
experiments, 2:12088 
Pulse source of energy for the feed of a pinch with liner type 
setup, 2:12089 (AD-A-018532) 
Pulsed energy sources based on inductive accumulators, 2:12091 
(ERDA-tr-188) 
THERMONUCLEAR REACTORS/RADIATION HAZARDS 
Aspects of energy supply with fusion reactors, 2:12100 
Tritium containment in fusion reactors, 2:12094 (BNWL-SA- 


5818) 
THERMONUCLEAR REACTORS/RADIOACTIVE WASTE 
DISPOSAL 
Nuclear waste - a ible nuclear solution, 2:9306 
THERMONUCLEAR REACTORS/REACTOR OPERATION 
Some problems of hybrid thermonuclear reactors, 2:12052 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Fusion power tic confinement program plan. Volume 


by magne 
Il. Shaseer plan, 2:12039 (ERDA-76/110/3) 


Studies on controlled thermonuclear synthesis in the Institutes of 
the USSR Academy of Sciences in 1975-1976, 2:12060 
(ERDA-tr-177) 

THERMONUCLEAR REACTORS/REVIEWS 

Thermonuclear fusion research: an overview, 2:10150 

THERMONUCLEAR REACTORS/SAFETY 

Health physics aspects of fusion power, 2:12096 (ORNL/TM- 
5461) 

THERMONUCLEAR REACTORS/SIMULATION 

Fusion power plant simulations: a progress report, 2:12035 
(ANL/CTR/TM-66) 

THERMONUCLEAR REACTORS/SUPERCONDUCTING 

MAGNETS 

Cryogenic instrumentation needs in the controlled 
thermonuclear research program, 2:12079 (ORNL/TM-5596) 

Development of multifilamentary Nb,Sn conductors for fusion 
research, 2:12081 (UCRL-77989) 

Influence of precipitates to superconducting properties of Nb-Ti 
alloy in connection with hardness, 2:12082 

Survey of failure pec neo in existing superconducting ae 
systems and its relevance to fusion power reactors, 2:12071 
(BNL-21742) 

THERMONUCLEAR REACTORS/TECHNOLOGY 

ASSESSMENT 


= impacts of alternative energy systems, 2:10199 (N-74- 

717) 

THERMONUCLEAR REACTORS/VACUUM SYSTEMS 
Vacuum engineering for fusion research and fusion reactors, 

2:12116 (UCRL-78501 ) 

THERMONUCLEAR REACTORS/WASTE DISPOSAL 
Aspects of energy supply with fusion reactors, 2:12100 
ee radioactive waste management, 2:12093 (ARH- 

) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOSTATS 
See also CRYOSTATS 
bag eet ATS/DESIGN 
conservii none control (Patent), 2:10229 
THI! GAGES/DES 
Laser generation of rane waves for nondestructive testing 
(Patent), 2:10847 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOLS 
See also PENICILLAMINE 
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THIOLS/REMOVAL 
Benfield activated hot potassium carbonate process: commercial 
experience applicable to fuel conversion technology (17 refs.), 
2:8901 (EPA-600/2-76-149) 
THORIUM/ABUNDANCE 
Uranium and thorium in the precambrian basement of western 
Canada. I. Abundance and distribution (Neutrons), 2:9164 
THORIUM/ACTIVATION ANALYSIS 
Uranium and thorium in the precambrian basement of western 
Canada. I. Abundance and distribution (Neutrons), 2:9164 
THORIUM/ELECTRODEPOSITED COATINGS 
Adhesion testing of deposit-substrate combinations, 2:10366 
(SAND-76-8507 ) 
THORIUM/EXPLORATION 
Uranium and associated nuclear fuel, 2:9158 (INIS-mf-1927) 
THORIUM/GAMMA SPECTROSCOPY 
Nuclear chemistry of returned lunar samples: nuclide analysis by 
ma-ray spectrometry. Annual report to the Johnson — 
‘enter, National Aeronautics and Space Administration, for 
the period ending May 31, 1975 (final report), 2:10589 (N- 
75-28990) 
THORIUM 228/BIOLOGICAL RADIATION EFFECTS 
Current census of the beagle colony (Clinical status of beagles 
following injection of **Ra, Pu, **Ra, **Th, *Sr, or *'Am), 
2:11355 (COO-119-251) 
THORIUM 228/TISSUE DISTRIBUTION 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation poe. 2 2:11359 (COO-119-251) 
THORIUM 229 TARGET/NEUTRON REACTIONS 
Neutron opy. Progress report, July 1, 1975-September 
30, 1976, 2:11747 (COO-2176-41) 
THORIUM 230/RECOVERY 
Mound Laboratory activities for the Division of Physical 
Research: January-June 1976, 2:10623 (MLM-2354) 
THORIUM ORES 
Tabulation of uranium and thorium data on the Mesozoic- 
Cenozoic intrusive rocks of known chemical composition in 
Colorado, 2:9161 (USGS-OFR-75-501) 
THORIUM ORES/GEOLOGY 
Uranium and thorium occurrences in Precambrian rocks, Upper 
Peninsula of Michigan and northern Wisconsin, with thoughts 
on other possible settings, 2:9157 (GJBX-48(76)) 
THORIUM OXIDES/EXCITATION 
Anomalous quasielastic light scattering from metal oxide glasses, 
2:10523 
THORIUM OXIDES/LIGHT SCATTERING 
Anomalous quasielastic light scattering from metal oxide glasses, 
2:10523 
THRESHOLD DETECTORS 
See also ACTIVATION DETECTORS 
THRESHOLD DETECTORS/SPECTRA UNFOLDING 
Fast neutron spectrum unfolding using threshold detectors, 
2:10934 cee 
THTR-300 REACTOR/COOLING TOWERS 
Cable net cooling tower for the nuclear power plant 
Schmehausen, 2:9744 
THULIUM ALLOYS/MAGNETIC PROPERTIES 
Magnetic properties of intermetallic RE Be,; compounds under 
intense ic fields, 2:10445 
THULIUM UNDS/CRYSTAL GROWTH 
Preparation and single crystal growth of Er, Tm, Ho doped 
YLIF, laser materials. Annual summary report | Jan 1975-31 
Oct 1975, 2:10545 (AD-A-021454) 
THYROID/PATHOLOGICAL CHANG 
*41Am induced thyroid lesions in the beagle: interim 
observations, 2:11356 (COO-1 19-251) 
THYROID/RADIATION DOSES 
High efficiency mixed ies radioiodine air sampling, readout, 
and dose assessment system, 2:11139 (BNL-21541) 
TIDAL POWER PLANTS/SITE SELECTION 
Preliminary assessment of the tidal power potential at two sites 
in the vicinity of Cutler, Maine. Technical report, 2:9610 
(AD-A-023824) 
TIME-OF-FLIGHT SPECTROMETERS 
Techniques for particle identification and energy measurement 
of helium ions in the intermediate energy range, 2:10913 
TIN/CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatal ), 2:9347 
PECTRA 


N Ss 
Widths of atomic 4s and 4p vacancy states, 46 less than or equal 
to z less than or equal to 50, 2:10435 (N-76-13932) 
TIN/QUANTITATIVE CHEMICAL ANALYSIS 
Analytical procedures for leted UF, and uranium alloys in 
penetrator programs, 2:10585 (NLCO-1136) 
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of TAS tranaiti transitions induced by 25-, 35- 
(Differential cross sections), 2: 11712 
(AD-A-024139) 
TIN ALLOYS/CRITICAL CURRENT 
Se superconducting wire by the infiltration process, 
TIN ALLOYS/FABRICATION 
An evaluation of some high- titanium alloys processed in 
heavy sections. Final rt (6Al-6V-2Sn-; 8Mo-8V-2Fe-3Al), 
2:10354 (AD-A-022494) 
TIN ALLOYS/FRACTURE PROPERTIES 
Fracture toughness and aging behavior of alpha-beta titanium 
alloys. Final technical report, 1 May 1973-15 Mar 1975 (Ti- 
5.25Al-5.5V-0. 9Fe-0.5Cu; Ti-6Al-2Sn-4Zr-6Mo), 2:10388 
(AD-A-019518) 
TIN ALLOYS/MECHANICAL PROPERTIES 
Hardening characteristics of Ti-6Al-2Sn-4Zr-6Mo alloy. Final 
report Jun 1970-Feb 1976, 2:10396 (AD-A-025307) 
TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
Synthesis and metallurgical p rties of intermetallic 
a Final report (Nb alloys), 2:10480 (AD-A- 
TIN ALLOYS/POWDER METALLURGY 
A test method for evaluation of metal powders. Final report Nov 
1973-Mar 1975 (Ti-6Al-2Sn-4Zr-6Mo), 2:10353 (AD-A- 
020322) 
ony superconducting wire by the infiltration process, 
TIN ALLOYS/SPECIFIC HEAT 
Low-temperature heat ity of small Nb,Sn polycrystals by 
ac calorimetry, 2:1045 
TIN ALLOYS/SUPERCONDUCTING WIRES 
ae superconducting wire by the infiltration process, 
TIN ALLOYS/SUPERCONDUCTIVITY 
High-field superconductors, 2:10452 
Investigations on V,;Ga and Nb,Sn filamentary conductors, 
2:10453 
Phonon spectra and transition temperatures of A15 structure 
Synthesis and met (Nb Sn), 2:10447 
and metallurgical p rties of wore 
= oe nds. Final report {Nb alloys), 2:10480 (AD-A- 
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TIN ALLOYS/TRANSITION TEMPERATURE 
Phonon spectra and transition temperatures of A15 structure 
superconductors (Nb,Sn), 2:10447 
TIN COMPOUNDS/BINDING ENERGY 
Prediction of core electron binding energies with a four- 
parameter equation, 2:10620 
TIN OXIDES, AL PROPERTIES 
Noncrystalline semiconductors: electrical and thermal 
Final rt 1 Jan-30 Dec 1975, 2:10517 (AD-A-020138) 
TIN TELL SICAL RADIA EFFECTS 
Radiation effects and material studies in PBSNTE. Final report, 
2:10566 (AD-A-017451) 
ROLYSIS 


Energetic utilization of the communal refuse on the example of 
Katowice Region, 2:9355 
Resources 
TIRES/WASTE 
tires: a useful waste, 2:9369 


Preservation of ic structure by rapid freezing, 2:11305 
TISSUES/MICRODOSIMETRY 
Microdosimetry and the effects of small doses of radiation, 
2:11349 
TITANATES/SPECIFIC HEAT 
rconducting and normal state properties of Li/sub 
+x/Ti/sub 2-x/O, _— compounds. Inds. I. Low-temperature 
heat be nee | 2:10525 
‘ANIUM/ 


Analytical procedures for 
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Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 as 
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TITANIUM/EL ONIC STRUCTURE 
Mound Laboratory activities for the Division of Physi 
Research: January-June 1976, 2:10623 (MLM-2354) 
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TITANIU! 
processes in refractory metals. Progress report, 
— 1, 1975-November 30, 1976, 2:10411 (ORO-3262- 


TITANIUM/FLOW STRESS 
Deformation processes in refractory metals. Progress report, 
December |, 1975-November 30, 1976, 2:10411 (ORO-3262- 


46) 
TITANIUM/FRICTION 

Effect of nature of oxygen interactions on friction of titanium, 

aluminum, and molybdenum, 2:10467 (N-76-14245) 
TITANIUM/PHASE TRANSFORMATIONS 

Strain energy criterion of martensitic transformation. Technical 

report, 2:10376 (AD-A-023781) 
TITANIUM/PHOTOELECTRIC EFFECT 

Forward and backward photoemission yields from metals at 
various x-ray angles of incidence. Interim report, 2:10422 
(AD-A-019135) 

TITANIUM/STRAIN AGING 

Deformation processes in refractory metals. Progress report, 

+ “aged 1, 1975-November 30, 1976, 2:10411 (ORO-3262- 
) 
TITANIUM 44/ENERGY LEVELS 

Intrinsic states and quasi-rotational levels in weakly deformed 

nuclei, 2:11701 (CONF-7509135-P1) 
TITANIUM 45/BETA-PLUS DECAY 
Level scheme of “*Sc from (p,p’ ;y) reaction and “Ti yields “Sc 
decay, 2:11709 (CONF-7509135-P2) 
TITANIUM 48/ENERGY LEVELS 
Decay of “Sc and “V to levels of “Ti, 2:11706 
TITANIUM ALLOYS 
See also ALLOY-TZM 
ASTROLOY 
INCONEL X750 
TITANIUM BASE ALLOYS 
WASPALOY 
TITANIUM ALLOYS/CHEMICAL ANALYSIS 

Analytical procedures for depleted UF, and uranium alloys in 

penetrator programs, 2:10585 (NLCO-1136) 
TITANIUM ALLOYS/CORROSION 

Hot corrosion of cobalt-base alloys. Final technical report | Jun 
1972-31 May 1975, 2:10461 (AD-A024425) 

TITANIUM ALLOYS/CORROSION RESISTANCE 

Beryllium/titanium bimetal system. Final report 10 Sep 1973-5 
Jun 1975, 2:10389 (AD-A-019657) 

TITANIUM ALLOYS/FABRICATION 
Optimization and design criteria for beryllium/titanium 
ites. Final report | Nov 1973-30 Sep 1975, 2:10352 
(AD-A-019960) 
TITANIUM ALLOYS/MECHANICAL PROPERTIES 

Beryllium/titanium bimetal system. Final report 10 Sep 1973-5 
Jun 1975, 2:10389 (AD-A-019657) 

Metallic composites formed ‘in situ’ by reactions in the solid 
state. Final report 18 Oct 1974-18 Oct 1975 (Additions to 
aligned Co-Si eutectoid; eutectoids in Ti-Cu, Mo-Fe, Mo-Co), 
2:10395 (AD-A-023007) 

TITANIUM ALLOYS/PHASE TRANSFORMATIONS 

Strain energy criterion of martensitic transformation. Technical 
report, 2:10376 (AD-A-023781 ) 

TITANIUM ALLOYS/PHYSICAL RADIATION EFFECTS 

Void-y’ precipitate interactions in exper'mental nickel-base 
superalloys, 2:10483 (HEDL-SA-807) 

TITANIUM BASE ALLOYS/AGE HARDENING 

Influence of Si on precipitation phenomena and mechanical 

— of a beta Ti alloy. Technical report (Ti-V-Si), 
91 (AD-A-020084) 
TITANIUM BASE ALLOYS/CORROSION 

Geothermal materials studies. Quarterly report, January-March 

1976, 2:9604 (UCID-17261-76-1) 
TITANIUM BASE ALLOYS/CRACKS 

Crack propagation characteristics in three deep hardenable 
titanium alloys. Final technical report Aug 1974-May 1975 
(10Mo-6Cr-2.5Al; 7Mo-4Cr-2.5Al; 10Mo-8V-2.5Al; fatigue; 

stress corrosion ), 2:10392 (AD-A-020283) 
TITANIUM. BASE ALLOYS/CREEP 

In of basic c mechanisms. Final report | Sep 

1974-1 Sep 1975, 2:10386 (AD-A-018645) 
TITANIUM BASE ALLOYS/EROSION 
Geothermal materials studies. Quarterly report, January-March 
1976, 2:9604 (UCID-17261-76-1) 
TITANIUM BASE ALLOYS/FABRICATION 
An evaluation of some high-strength titanium alloys processed in 
sections. Final (6Al-6V-2Sn-; &Mo8V. 2Fe-3Al), 
p103s (AD-A-022494) 





TITANIUM BASE ALLOYS/FATIGUE 


TITANIUM BASE ALLOYS/FATIGUE 

A. fatigue failure in annealed Ti-6Al-4V microstructures. b. 

— life in annealed and martensitic Ti-6AI-4V. Technical 
rt, 2:10387 (AD-A-019046) 
TITAN IUM BASE ALLOYS/FRACTURE PROPERTIES 

Fracture toughness and aging behavior of alpha-beta titanium 
alloys. Final technical report, 1 May 1973-15 Mar 1975 (Ti- 
5.25Al-5.5V-0.9Fe-0.5Cu; Ti-6Al-2Sn-4Zr-6Mo), 2:10388 
(AD-A-019518) 

TITANIUM BASE ALLOYS/MECHANICAL PROPERTIES 
yeas characteristics of Ti-6AI-2Sn-4Zr-6Mo alloy. Final 
un 1970-Feb 1976, 2:10396 (AD-A-025307) 

High ch ata titanium alloy development. Final technical 

rt Apr 1974-Jul 1975, 2:10384 (AD-A-017452) 
TITANIUM BASE ALLOYS/OXIDATION 

Basic mechanisms providing oxidation resistance in structural 
metals at high temperatures I. The effect of 
pretreatment and oxide sintering on oxidation of Ti-4.32 wt.% 
Cb and Ti-0.96 wt.% Si. Final report 21 Dec 1973-20 Dec 
1974, 2:10464 (AD-A-021455) 

Basic mechanisms providing oxidation resistance in structural 
metals at high temperatures. II. The defect structure of 
nonstoichiometric rutile (TiO,) and nonstoichiometric rutile 
containing | to 10 mole % Cb,Og. Final report 21 Dec 1973- 
20 Dec 1974, 2:10462 (AD-A024540) 

TITANIUM BASE ALLOYS/POWDER METALLURGY 

A test method for evaluation of metal powders. Final report Nov 
lo 4 1975 (Ti-6Al-2Sn-4Zr-6Mo), 2:10353 (AD-A- 
020322) 

TITANIUM BASE ALLOYS/STRESS CORROSION 

Microstructural effects on the stress corrosion cracking behavior 
of Ti-8Al-1Mo-1¥V in methanolic and chloride solutions. Final 
report, 2:10463 (AD-A-018793) 

TITANIUM BASE ALLOYS/TEXTURE 

Texture of Ti-6Al-4V as affected by rolling temperature. Final 
report, 2:10375 (AD-A-021405) 

TITA BORIDES/ELECTRODEPOSITION 

Electrolytic preparation of titanium and zirconium diborides 
from their oxides and mineral concentrates. Report of 
investigations, 2:10497 (PB-245561) 

TITANIUM CARBIDES/SYNTHESIS 

Synthesis of new superhard materials and their 
cutting tools. Semi-annual report No. 3, 1 oF" 
(TiC-Ni; VC-TiC;), 2:10494 (AD-A-024342 

TITANIUM HYDRIDES/ELECTRONIC STRUCTURE 

Mound Laboratory activities for the Division of Physical 

Research: January-June 1976, 2:10623 (MLM-2354) 
TITANIUM HYDRIDES/X-RAY DIFFRACTION 

Industrial applications of powder x-ray diffraction analysis to the 
TiH/sub x/-KCLO, pyrotechnic system, 2:10552 (MLM- 
2352(OP)) 

TITANIUM OXIDES 
See also RUTILE 
TITANIUM OXIDES/ELECTRICAL PROPERTIES 

Aging effects in single crystal reduced rutile anodes, 2:9477 

Noncrystalline semiconductors: electrical and thermal processes. 
Final report 1 Jan-30 Dec 1975, 2:10517 (AD-A-020138) 

TITANIUM OXIDES/ELECTRODES 
Sensitization of TiO, for toelectrolysis of water, 2:9476 
TITANIUM OXIDES/FRA RE PROPERTIES 

Ceramic research on transformational superplasticity and 
stoichiometry effects on fracture. Research progress report 
June 1, 1975-May 31, 1976, 2:10506 (COO-3420-5) 

TITANIUM OXIDES/PHASE TRANSFORMATIONS 

Electron transport properties of metal oxides and studies on 
defect ionic solids. Interim technical report 1 Jul 1971-30 Jun 
1975, 2:10505 (AD-A-023922) 

TITANIUM OXIDES/SORPTIVE PROPERTIES 

Photodesorption: a critical review, 2:10557 (COO-2425-4) 

TOBACCO/CELL CULTURES 

Cellular approaches to agricultural genetics. Progress report, 
December |, 1975-November 30, 1976 (Potatoes, barley, 
tobacco), 2:11325 (COO-2528-2) 

TOKAMAK DEVICES 
See also ALCATOR DEVICE 
JET TOKAMAK 
TOKAMAK DEVICES/ADIABATIC COMPRESSION HEATING 
Major radius compression in a large Tokamak, 2:11863 
TOKAMAK DEVICES/ALFVEN WAVES 

Drift excitation of Alfven waves by 

tokamak with B/sub j ee See than 4 
TOKAMAK DEVICES/ 

Effect of sectionalized shell in a ae eva type apparatus, 

2:12059 
TOKAMAK DEVICES/ELECTRON BEAM INJECTION 

Injection method of a “~~ intensity relativistic electron beam 

into a toroidal device, 2:11862 
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TOKAMAK DEVICES/EQUILIBRIUM PLASMA 
Equilibrium, confinement, and stability of runaway electrons in 
tokamaks, 2:11986 
High-pressure, flux-conserving tokamak equilibria, 2:12078 
NL/TM-5555) 
Toroidal MHD equilibria and classical diffusion in complex 
tic configurations, 2:11932 
TOKAMAK DEVICES/IMPURITIES 
Basic factors determining the impurity behavior of a tokamak 
plasma, 2:11918 
Role of impurities in anomalous plasma resistance, 2:11852 
TOKAMAK DEVICES/KINK INSTABILITY 
Stabilization of resistive kink modes in the tokamak, 2:11963 
(PPPL-1293) 
TOKAMAK DEVICES/MAGNETIC FLUX 
High-pressure, flux-conserving tokamak equilibria, 2:12078 
(ORNL/TM-5555) 
TOKAMAK DEVICES/NEUTRON TRANSPORT THEORY 
Application of neutron transport codes to the transport of 
neutrals in plasmas, 2:11944 
TOKAMAK DEVICES/PLASMA CONFINEMENT 
Equilibrium, confinement, and stability of runaway electrons in 
tokamaks, 2:11986 
Tokamaks and dimensional analysis, 2:11853 
TOKAMAK DEVICES/PLASMA DENSITY 
Gas breakdown in a tokamak, 2:1 1904 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
Feasibility of time resolved temperature and density 
measurement by CW Thomson scattering, 2:11887 
Proposal for measuring the local ion distribution function and 
the neutral density profile in toroidal plasmas, 2:11872 
(MATT-1273) 
TOKAMAK DEVICES/PLASMA INSTABILITY 
Equilibrium, confinement, and stability of runaway electrons in 
tokamaks, 2:11986 
Instability related to the runaway electron beam in Tokamak 
TM-3, 2:11957 (EUR-CEA-FC-794-TR) 
Runaway-electron instability in the TM-3 Tokamak, 2:11975 
TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
Hydromagnetic two-stream instability in a tokamak with neutral- 
atom injection, 2:11966 
TOKAMAK DEVICES/RUNAWAY ELECTRONS 
Equilibrium, confinement, and stability of runaway electrons in 
tokamaks, 2:11986 
Instability related to the runaway electron beam in Tokamak 
TM-3, 2:11957 (EUR-CEA-FC-794-TR) 
Runaway-electron instability in the TM-3 Tokamak, 2:11975 
Superthermal x radiation in the TM-3, 2:11976 
TOKAMAK DEVICES/TRANSPORT THEORY 
Application of neutron transport codes to the transport of 
neutrals in plasmas, 2:11944 
TOKAMAK DEVICES/TWO-STREAM INSTABILITY 
Hydromagnetic two-stream instability in a tokamak with neutral- 
atom injection, 2:11966 
TOKAMAK DEVICES/X RADIATION 
Superthermal x radiation in the TM-3, 2:11976 
TOKAMAK TYPE REACTORS/BUDGETS 
Fusion power research and development program. Volume IV. 
5- program, budget and milestone summaries, 2:12040 
(ERDA-76/110/4) 
TOKAMAK TYPE REACTORS/CYCLOTRON INSTABILITY 
Thermonuclear cyclotron instability in a tokamak reactor, 
2:11967 
TOKAMAK TYPE REACTORS/DESIGN 
Design considerations for a noncircular tokamak demonstration 
plant, 2:12043 (GA-A-14074) 
TOKAMAK TYPE REACTORS/EQUILIBRIUM PLASMA 
Tokamak tics (High-beta tokamak equilibria), 
2:12075 (CONF-761012-18) 
TOKAMAK TYPE REACTORS/HIGH-FREQUENCY HEATING 
Pea Oe eens Ss eee ene en Caen 
methods in a quasistationary thermonuclear reactor, 2:11849 
a TYPE REACTORS/IMPURITIES 
Impurity problems of fusion reactor, 2:11930 
TOKAMAK TYPE REACTORS/MAGNETIC FIELD 
CONFIGURATIONS 
Implementation of vertically asymmetric toroidal-field ripple for 
~~ ae of tokamak reactor plasmas, 2:12080 (PPPL- 
Tokamak plasma magnetics (High-beta tokamak equilibria), 
2:12075 (CONF-761012-18) 
TOKAMAK TYPE REACTORS/NEUTRAL ATOM BEAM 


ee tokamak fusion reactors, 2:11843 (PPPL- 
1278) 
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Implementation of vertically asymmetric toroidal-field ri for 
Coo heating of tokamak reactor plasmas, 2:12080 (PPPL- 
1292) 

TOKAMAK TYPE REACTORS/PLASMA DIAGNOSTICS 

Ion beam probe plasma diagnostic system. Annual 


ys progress 
report, | Fe 1975-31 January 1976. RPDL report No. 
76-1, 511871 (COO.2229-34 4) 


TOKAMAK TYPE REACTORS/PLASMA 
MACROINSTABILITIES 
a a modes \ lipo tokamaks, ee 962 (PPPL-1282) 
ecent developments in c tational aspects of MHD 
stability, 2:11960 (MATT-1268) 
Reclosing of field lines and disruptive instability in tokamaks, 
2:11985 (CONF-761012-32) 
TOKAMAK TYPE REACTORS/RUNAWAY ELECTRONS 
Excitation of lower hybrid waves in a plasma by electron beams. 
Interim report, 2:11994 (AD-A-018233) 
TOKAMAK TYPE REACTORS/SOLITONS 
Soliton-like structures in plasmas. Technical report, 2:11996 
(AD-A-021979) 
TOKAMAK TYPE REACTORS/SPECIFICATIONS 
— fissile breeder, 2:12045 (MATT- 
) 
TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
MAGNETS 
“a uter program to calculate composite conductor losses in 
ulsed poloidal coil systems, 2:12073 (CONF-760829-6) 
Pal aver seh or simulation of pulsed field losses in tokamak 
toroidal field coils, 2:12072 (CONF-760829-5) 
ORPUS 1: a pulsed superconducting solenoid, 2:12074 (CONF- 
760829-8) 
TOKAMAK TYPE REACTORS/WALL LOADING 
Comparison of the deuterium-tritium neutron wall load 
distributions in several tokamak fusion reactor designs, 
2:12070 
TOKAMAK TYPE REACTORS/WASTE DISPOSAL 
Fusion reactor radioactive waste management, 2:12093 (ARH- 
SA-275) 
TOKYO-2 REACTOR 
See FUKUSHIMA-2 REACTOR 
TOROIDAL PINCH DEVICES/POWER SUPPLIES 
Matching an inductive accumulator and a system of acceleration 
of a liner with limitation of the breaking voltage, 2:12090 
(AD-A-019218) 
TOROIDAL PINCH TYPE REACTORS/REVIEWS 
= pinches and other high-beta concepts, 2:12044 (LA-UR- 
6-2099) 
TOROIDAL PINCH TYPE REACTORS/WASTE DISPOSAL 
Fusion reactor radioactive waste management, 2:12093 (ARH- 
SA-275) 
TOROIDAL SCREW PINCH DEVICES/PLASMA 
DIAGNOSTICS 
i tics of ETL TPE-1 plasmas by using a He-Ne laser, 
2:11886 
TOROIDAL THETA PINCH DEVICES 
See also REFERENCE THETA PINCH REACTOR 
TOROIDAL THETA PINCH DEVICES/BUDGETS 
Fusion power research and development program. Volume IV. 
5-year program, budget and milestone summaries, 2:12040 
(ERDA-76/110/4) 
TOROIDAL THETA PINCH DEVICES/POWER SUPPLIES 
Matching an inductive accumulator and a system of acceleration 
of a liner with limitation of the breaking voltage, 2:12090 
(AD-A-019218) 
TOROIDAL THETA PINCH DEVICES/SHELLS 
Pulse sources of energy for a reactor on principle theta-pinch 
with liner, 2:12058 CAD-A-019217) 
TORSATRON STELLARATOR/MAGNETIC FIELD 
CONFIGURATIONS 
Formation of closed tic surfaces by force-compensated 
helical current, 2:12077 (N-76-11867) 
TOSCO PROCESS 
Aviation — fuels from shale and coal oils (Evaluation of 


oo . of refinery feedstocks), 2:9134 
TOTAL ENE! ENERGY SYSTEMS 


See also MIUS 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
New concept in electric generation and energy storage, 2:10110 
TOTAL ENERGY SYSTEMS/FLUIDIZED-BED COMBUSTORS 
eae design of MIUS fluidized bed furnace experiment, 
71011 
TOTAL ENERGY SYSTEMS/TECHNOLOGY ASSESSMENT 
Total impacts of alternative energy systems, 2:10199 (N-74- 
72717) 
TOTAL FLOW SYSTEMS/CORROSION 
Geothermal materials studies. Quarterly report, January-March 
1976, 2:9604 (UCID-17261-76-1) 
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TOTAL FLOW —_ MS/MATERIALS TESTING 
Geothermal ma’ s studies. Quarterly report, January-March 
1976, 2:9604 UCID-17261 -76-1) 
TOWER FOCUS POWER PLANTS/HEAT STORAGE 
Thermal for solar energy conversion, 2:9511 
TOXINS, ENERGY 
Interaction between cobra a-neurotoxin and the acetylcholine 
receptor, 2:11226 
TOXINS/BIOCHEMICAL REACTION KINETICS 
Interaction between cobra a-neurotoxin and the acetylcholine 
receptor, 2:11226 
Turnover of acetylcholine receptors in skeletal muscle, 2:11288 
TOXINS/BIOCHEMISTRY 
8-bungarotoxin, a > aac are that stimulates transmitter 
release, 2:11219 
TOXINS/BIOLOGICAL EFFECTS 
Gating mechanism for the activation of the sodium conductance 
in nerve membranes, 2:11291 
Signal transmission from photorece pe to ganglion cells in the 
visual system of the giant ay (Balanus nubilus), 2:11297 
TOXINS/CHEMICAL PROPE 
B-bungarotoxin, a phospholipase ae stimulates transmitter 
release, 2:11219 
TR-1 REACTOR/CONTROL ROD WORTHS 
Digital determination of TR-I control rod worths and time 
behaviour of neutron flux, 2:9977 
TR-1 REACTOR/NEUTRON FLUX 
Digital determination of TR-I control rod worths and time 
behaviour of neutron flux, 2:9977 
TRADE/ENERGY BALANCE 
U.S. energy balance of trade, 1963-1967, 2:10124 
TRADE/ENERGY CONSERVATION 
Energy conservation study. Report to Congress (Restricting 
exports, alternative requirements, and incentives and 
disincentives), 2:10157 (PB-243369) 
INS 


See also LEVITATED TRAINS 
TRAINS/EFFICIENCY 
Urban mass transit energy use and conservation potential, 
2:10160 
TRAINS/FUEL CONSUMPTION 
Railroads and the environment: estimation of fuel consumption 
in rail transportation. Volume I. Analytical model. Final 
report. Nov 1973-Oct 1974, 2:10276 (PB-244150) 
TRAINS/POWER DEMAND 
Electricity for twentieth century transportation, 2:10254 
TRANSISTOR AMPLIFIERS/BIBLIOGRAPHIES 
Transistor amplifiers (a bibliography with abstracts). Report for 
1964-Feb 1976, 2:10969 (NTIS/PS-76/0233) 
TRANSISTOR AMPLIFIERS/PHYSICAL RADIATION 
EFFECTS 
Transistor amplifiers (a bibliography with abstracts). Report for 
1964-Feb 1976, 2:10969 (NTIS/PS-76/0233) 
TRANSISTORS 
See also FIELD EFFECT TRANSISTORS 
JUNCTION TRANSISTORS 
MIS TRANSISTORS 
MOS TRANSISTORS 
TRANSISTORS/RADIATION HARDENING 
Application of MOS hardening techniques to bipolar device 
processing. Final report 15 May 1974-15 May 1975, 2:10953 
(AD-A-018363) 
—— hardened CMOS/SOS standard cell circuits. Quarterly 
No. 2, 3 May-3 Aug 1975, 2:10948 (AD-A-017021) 
Serdee for device surface analysis. Interim report May 1974-Sep 
1975, 2:10958 (AD-A-024333) 
TRANSITION ELEMENT ALLOYS/ORDER PARAMETERS 
Structural ordering in some amorphous metals and alloys, 
2:103 
TRANSITION ELEMENT COMPOUNDS/CHEMICAL BONDS 
XPS spectra of some transition metal and alkaline earth 
monochal nides, 2:10565 
TRANSITION ELEMENT COMPOUNDS/ELECTRONIC 
STRUCTURE 


Electron transport rties of metal oxides and studies on 
defect ionic solids. nterien technical report 1 Jul 1971-30 Jun 
1975, 2:10505 (AD-A-023922) 

TRANSITION RADIATION DETECTORS/READOUT SYSTEMS 

Geometric mean computer and its use with transition radiation 
ee, 2:109. 

ARENCY 


See OPACITY 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/EFFICIENCY 
Urban mass transit energy use and conservation potential, 
2:10160, 





TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 236S 


TRANSPORTATION SYSTEMS/ENERGY CONSERVATION 
Energy primer: selected transportation topics, 2:10187 (NP- 
20635) 
Urban mass transit energy use and conservation potential, 


2:10160 
TRANSPORTATION SYSTEMS/ENERGY CONSUMPTION 
Energy — selected transportation topics, 2:10187 (NP- 
2063 


) 

Energy supply of the future, efficient or rationed, 2:10113 
(ERDA-tr-165) 

TRANSPORTATION SYSTEMS/ENVIRONMENTAL EFFECTS 

Air pollution impact analysis for a major urban highway, 
2:11085 (CONF-741187-) 

Energy primer: selected transportation topics, 2:10187 (NP- 
20635) 

Indianapolis 1974 summer ozone study, 2:11084 (CONF- 
741187-) 

Transportation emissions, 2:11077 (CONF-741187-) 

TRANSPORTATION SYSTEMS/FUEL CONSUMPTION 

Electricity for twentieth century transportation, 2:10254 

TRANSPORTATION SYSTEMS/POLLUTION CONTROL 

EQUIPMENT 

Hydrocarbon emission sources in Pioneer Valley. II. Final 
report, 2:10315 (PB-252698) 

TRANSPORTATION SYSTEMS/RESEARCH PROGRAMS 

Analysis of fiscal year 1976 DOT R/D program by R/D 
management objectives. Management report, 2:10275 (PB- 
243700) 

TRANSURANIUM ELEMENTS 
See also PLUTONIUM 
TRANSURANIUM ELEMENTS/PRODUCTION 

Chemical process engineering in the transuranium processing 
plant, 2:10659 (CONF-761 101-10) 

Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending December 31, 1975, 
2:10660 (ORNL-5146) 

TRANSURANIUM ELEMENTS/RESEARCH PROGRAMS 

Transuranium Processing Plant semiannual report of production, 
status, and plans for period ending December 31, 1975, 
2:10660 (ORNL-5146) 

TRAPPED-PARTICLE INSTABILITY/ANALYTICAL 

SOLUTION 

Analytical study of the modification of trapped-particle orbits by 
toroidal modes, 2:11983 

— INSTABILITY/INSTABILITY GROWTH 

Growth rates and transport coefficients for the trapped 
ion/collisionless trapped particle instability, 2:1 1964 
(UWFDM-162) 

TRAPPED-PARTICLE INSTABILITY/TWO-DIMENSIONAL 

CALCULATIONS 

Two-dimensional spatial structure of the dissipative trapped- 
electron mode, 2:11959 (MATT-1258) 

TREES 
See also PINES 
TREES/RESPIRATION 

Effects of ionizing radiation upon natural populations and 
ecosystems. Final report (Ecological perspectives in land use 
planning), 2:11175 (ORO-3299-140) 

TREMATODES/BIOCHEMISTRY 

Studies on LDH isoenzymes, RNase and RNase inhibitor 
activities in varying animals including parasites, and cancer 
tissues, 2:11215 (ORNL-tr-4164) 

TRIBUTYL PHOSPHATE 
See TBP 
TRIETHYLENETETRAMINE 
See TETA 
TRIPLET PARTICLES 
See QUARKS 
TRITIUM/CONTAINMENT 
be containment in fusion reactors, 2:12094 (BNWL-SA- 
) 

Tritium control in a mirror-fusion central power station, 2:12099 
(UCRL-78586) 

Tritium Systems Test Facility. Volume I, 2:12097 (SAND-76- 
8053(Vol.1)) 

Tritium Systems Test Facility. Volume II. Appendixes, 2:12098 
(SAND-76-8053(Vol.2)) 

TRITIUM/DIFFUSION 

Conversion of gaseous molecular tritium to tritiated water in 
biological systems (Role of soil microorganisms), 2:11174 
(DP-1422) 

Diffusion of gases in solids: rare gas diffusion in solids; tritium 
diffusion in fission and fusion reactor metals. Final report, 
2:10437 (ORO-3508-10) 
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Tritium diffusion in nage solids of interest for fusion 
reactors. Annual aia) August 1, 1975-August 1, 
1976, 2:10520 ( RO-4721 

TRITIUM/EMISSION SPECTROSCOPY 
oe of methods for analyzing gaseous mixtures of 
hydrogen oe and helium, a 10588 (MLM-2376) 
UM/GAS CHROMATOGRA 

bay tee 8 of methods for anal wed aseous mixtures of 

hydrogen isotopes and helium, 2:10588 (MLM-2376) 
TRITIUM/GETTERING 

Low temperature, low pressure hydrogen gettering (Patent), 

2:10610 
TRITIUM/MASS SPECTROSCOPY 

Assessment of methods for analyzing gaseous mixtures of 

hydrogen isotopes and helium, 2:10588 (MLM-2376) 
TRITIUM/METABOLISM 

Conversion of gaseous molecular tritium to tritiated water in 
biological systems (Role of soil microorganisms), 2:11174 
(DP-1422 2) 

TRITIUM/PRODUCTION 
Some problems of hybrid thermonuclear reactors, 2:12052 
TRITIUM/RADIATION MONITORING 

First observations of tritium in ground water outside chimneys of 
underground nuclear — Yucca Flat, Nevada Test 
Site, 2:11169 (UCRL-52073) 

TRITIUM/RADIOACTIVE WASTE STORAGE 

Zirconium hydride as a storage medium for tritium, 2:9291 

(BNWL-2083) 
TRITIUM/RADIOMETRIC ANALYSIS 

Assessment of methods for analyzing gaseous mixtures of 

hydrogen isotopes and helium, 2:10588 (MLM-2376) 
TRITIUM/REMOTE HANDLING 

High-pressure tritium (For fusion research), 2:10707 (LA-UR- 
76-1274) 

TRITIUM/ROOT ABSORPTION 

Conversion of gaseous molecular tritium to tritiated water in 
biological systems (Role of soil microorganisms), 2:11174 
(DP-1422) 

TRITIUM/SCINTILLATION COUNTING 

Tritium measurement techniques, 2:10591 
TRITIUM/STORAGE 

Preparation of collected radionuclide wastes for storage, 2:9309 
TRITIUM/TEST FACILITIES 

Tritium Systems Test Facility. Volume I, 2:12097 (SAND-76- 
8053(Vol.1)) 

TRITIUM RECOVERY/RESEARCH PROGRAMS 

Tritium Waste Control Project progress report: January-March, 
1976 (Tritiated liquid waste decontamination by molecular 
excitation and catalytic exchange detritiation studies), 2:9270 
(MLM-2358) 

TRITON REACTIONS/STRIPPING 
1#0 182W/(t,p) reactions at 15 MeV, 2:11735 
TROPOSPHERE/POLLUTI 
The natural and radiatively perturbed troposphere. CIAP 
h 4. Final report, 2:1 1053 (PB-249316) 
TRUCKS/FUEL ECONOMY 

Fuel economy testing, labeling and information disclosure 
procedures and requirements for 1977 and later model year 
automobiles, 2:10161 

TSUKUBA KEK SYNCHROTRON 
See KEK SYNCHROTRON 
TUBERCULOSIS/CATTLE 

Application of cell-analysis and sorting techniques to disease 
detection. rt, July 1, 1975-June 30, 1976, 
2:11260 (LA 477-PR) 

TUBERCULOSIS/DIAGNOSTIC TECHNIQUES 

Application of cell- ee and sorting techniques to disease 
detection. + raha July 1, 1975-June 30, 1976, 
2:11260 (LA-6477-P’ 

TUBES 

(For objects of tubular shape; not for DRIFT TUBES, 

ELECTRON TUBES or IMAGE STORAGE TUBES.) 
TUBES/ULTRASONIC TESTING 
Method and device for the detection of defects in a tube wall, 
2:10845 
TUBES (CONDUITS) 
See PIPES 
TUMORS 
See NEOPLASMS 
TUNGSTATES 
See also CALCIUM TUNGSTATES 
TUNGSTATES/FRACTURE PROPERTIES 

Ceramic research on transformational superplasticity and 

stoichiometry effects on fracture. Research pi report, 
June 1, 1975-May 31, 1976, 2:10506 (COO-3420-5) 
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TUNGSTEN/CATALYTIC EFFECTS 

Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts), 2:9347 

TUNGSTEN/C AL REACTIONS 
Behavior of num in mixed-oxide fuel, 2:9200 
TUNGSTEN/C AL VAPOR DEPOSITION 

Chemical vapor tion of molybdenum and tungsten films of 

high infrared een 3a 553 ff 
TUNGSTEN/DEPOSITION 

= sputter deposition and eta se ter p can and chromium 
‘or use in w components. Techni rt, 2:10356 
(AD A-028108) ” _ 

TUNGSTEN/MECHANICAL PROPERTIES 

Ph and mechanical characterization of a porous tungsten. 

Final report Oct 1974-Oct 1975, 2:10394 (AD-A-022664) 
TUNGSTEN/PHYSICAL RADIATION EFFECTS 

Deuterium depth les in metals using imaging field 

desorption, 2:10485 (SAND-76-5579) 
TUNGSTEN/SO PROPERTIES 

Electron microscopic study of the surface diffusion of barium on 
the faces of a large tungsten single crystal, 2:10443 (PB- 
250830) 

Electron stimulated desorption: a critical review, 2:10432 (COO- 
2425-5) 

H chemisorption on Rh and W; H molecular beam diffraction, 
2:10423 (AD-A-019669) 

lon angular distributions in electron stimulated desorption: 
oxygen and CO on W(111). Technical report, 2:10424 (AD- 
A-020524) 

TUNGSTEN 180 TARGET/TRITON REACTIONS 

1# 182W(t,p) reactions at 15 MeV, 2:11735 

182 TARGET/TRITON REACTIONS 
1 182W(t,p) reactions at 15 MeV, 2:11735 
TUNGSTEN 184/ENERGY LEVELS 
Low and high energy 0* and 2* excitations in deformed nuclei, 
2:11730 (CONF-7509135-P1) 
TUNGSTEN ALLOYS 
See also HASTELLOY X 
HAYNES ALLOYS 
STELLITE 
TUNGSTEN BASE ALLOYS 
TUNGSTEN ALLOYS/CORROSION 

Hot corrosion of cobalt-base alloys. Final technical report 1 Jun 

1972-31 May 1975, 2:10461 (AD-A024425) 
TUNGSTEN ALLOYS/FABRICATION 

Refractory metals fabrication technology as applied tw fusion 
reactors, 2:10430 (BNWL-2053) 

TUNGSTEN ALLOYS/MECHANICAL PROPERTIES 

Critical aspect ratio for tungsten fibers in copper-nickel matrix 
composites, 2:10534 (N-76-11279) 

Metallic composites formed ‘in situ’ by reactions in the solid 
state. Final report 18 Oct 1974-18 Oct 1975 (Additions to 
aligned Co-Si eutectoid; eutectoids in Ti-Cu, Mo-Fe, Mo-Co), 
2:10395 (AD-A-023007) 

TUNGSTEN ALLOYS/PHASE STUDIES 

Devel nt of directionally solidified eutectic nickel and 
cobalt alloys. Final Nov 1974-Nov 1975 (Ni-Cr-W-Al; 
Ni;Al-Mo), 2:10377 (AD-A-024420) 

TUNGSTEN ALLOYS/PHYSICAL PROPERTIES 

Refractory metals fabrication technology as applied to fusion 

reactors, 2:10430 (BNWL-2053) 
TUNGSTEN ALLOYS, 

Thermogravimetric study of reduction of oxides present in 

oxidized nickel-base al Bmye—— 2:10364 (N-76-17225) 
TUNGSTEN BASE ALLOY: CCTURE PROPERTIES 

Long-rod projectiles against oblique targets: analysis and design 

recommendations, 2:10413 (UCRL-52057) 
TUNGSTEN CARBIDES/IMPACT STRENGTH 

Localized im damage in ceramics. Technical report, 2:10513 
(AD-A-021496) 

TUNGSTEN CARBIDES/SURFACE COATING ‘ pan 

An investigation of nonreactive surface coati or use in 

lant arc ition studies. veep seme report, 
2:10516 (AD-A-019402) 
TURBIDITY/DATA ACQUISITION SYSTEMS 

Atmospheric with the dual-wavelength sunphotometer, 
2:9445 (NSF-RA-N-74-062) 

TURBIDITY /MEASURING 
Intensity of ‘direct beam”’ solar radiation, 2:9452 (NSF-RA-N- 
7 2) 
TURBINE BLADES/CORROSION 
Corrosion and erosion of gas turbine blades, 2:10474 
TURBINE BLADES/ER' IN 
Corrosion and erosion of gas turbine blades, 2:10474 


ULTRAVIOLET RADIATION/HEALTH HAZARDS 


TURBINE BLADES/HEAT RESISTING ALLOYS 
Directionally solidified in situ metal matrix composites. Part 1. 
phn . 1 Nov 1974-1 Jan 1976 (Screening of eutectic 
talloys for turbine blades), 2:10348 (AD-A-024217) 
TURBI E BLADES/MATERIALS 
Optimization and design criteria for beryllium/titanium 
composites. Final report | Nov 1973-30 Sep 1975, 2:10352 
(AD-A-019960) 
TURBINES 
See also GAS TURBINES 
STEAM TURBINES 
TURBINES/OPERATION 
Advanced concepts in no-oil compressed air energy storage, 
2:10081 (ERDA-76-124) 
TURBOJET ENGINES/FUEL SYSTEMS 
Adjusting mechanism and method for fuel control (Patent), 
2:10284 
TURBULENT FLOW/NUMERICAL SOLUTION 
Solution of the multipoint distribution function equations for 
nonisotropic free turbulence, 2:10839 (SAND-76-0187) 
TURBULENT HEATING 
Model of high energy tail formation of ion distribution in 
turbulently heated plasmas, 2:11931 
TURKISH REACTOR-1 
See TR-1 REACTOR 
TVO-1 REACTOR/CONSTRUCTION 
Nuclear power in Finland, 2:9731 
TVO-2 REACTOR/CONSTRUCTION 
Nuclear power in Finland, 2:9731 
TWO-BODY PROBLEM/N*RESONANCES 
Isobars in nuclei (NA, NN*, AA), 2:11786 
TWO-NUCLEON TRANSFER REACTIONS/NUCLEAR 
REACTION KINETICS 
Multistep inelastic processes in particle transfer reactions, 
2:11590 (CONF-7509135-P2) 
TWO-PHASE FLOW 
The flow of individual cylindrical gas bubbles in vertical circular 
tubes. , 2:10840 (N-76-11378) 
TWO-PHASE FLOW/NUMERICAL SOLUTION 
Numerical simulation of water-oil flow in naturally fractured 
reservoirs, 2:9051 
Numerical calculation of two-phase flows, 2:10841 
TWO-PHASE FLOW/SIMULATION 
Simulation of two-phase flow by finite element methods, 2:9058 
TWO-STREAM INSTABILITY 
Lower hybrid drift instability and the modified two stream 
instability in high density theta pinch environments, 2:11988 
Parametric amplification in the interaction of stable and unstable 
waves in a plasma, 2:11979 
TWO-STREAM INSTABILITY/INSTABILITY GROWTH 
RATES 


Hydromagnetic two-stream instability in a tokamak with neutral- 
atom injection, 2:11966 
TWO-STREAM INSTABILITY/STABILIZATION 
Nonlinear stabilization of the electron two-stream instability in a 
plasma with an ion beam, 2:11971 


U 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 

UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 

UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 

UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 

UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 

UINTA BASIN/MINERALOGY 

Mineralogy of oil shale in the upper part of the Parachute Creek 

member of the Green River formation in the eastern Uinta 
Basin, Utah (X-ray diffraction studies), 2:9127 (USGS-OFR- 


Ultracentrifuge for 
ULTRASONIC TES 
Laser generation of ultrasonic waves for nondestructive testing 
(Patent), 2:10847 
ULTRASONIC TESTING/LEAK TESTING 
Condenser with leak detecting apparatus (Patent), 2:10848 


ting fluid mixtures (Patent), 2:10678 
ENT 
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ULTRAVIOLET RADIATION/HEALTH HAZARDS 

Impacts of climatic change on the biosphere. CIAP monograph 
5. Part 1. Ultraviolet radiation effects (Chapters | through 3). 

Final report, 2:11099 (PB-247724) 

Impacts of climatic change on the biosphere. CIAP monograph 

. Part 1. Ultraviolet radiation effects (Chapters 4 through 
10). Final report, 2:11100 (PB-247725) 
UNDERGROUND EXPLOSIONS 
See also NUCLEAR EXPLOSIONS 
UNDERGROUND EXPLOSIONS/CONTAINMENT 

Stemming options and their effect on containment, 2:11018 
(UCID-17189) 

UNDERGROUND EXPLOSIONS/ENVIRONMENTAL EFFECTS 

First observations of tritium in ground water outside chimneys of 
underground nuclear explosions, Yucca Flat, Nevada Test 
Site, 2:11169 (UCRL-52073) 

UNDERGROUND EXPLOSIONS/MATHEMATICAL MODELS 

Investigations of tectonic stress, applied relaxation-source theory 
to a ae discrimination. Final report, | Nov 
1973-31 Aug 1975, 2:11392 (AD-A-021744) 

UNDERGROUND MINING/AIR POLLUTION 

Determination of air contaminants in above ground coal mining 
and processing facilities. Final report, 2:9028 (PB- 
243360/SST) 

Handbook for surveys of inhalation contaminants in above 
round coal mining and processing work areas, 2:9026 (PB- 
43358/9ST) 

Handbook for surveys of inhalation contaminants in above 
ground coal mining and processing work areas (condensed 
version), 2:9027 (PB-243359/7ST) 

UNDERGROUND MINING/CHEMICAL EXPLOSIONS 

Explosive fluid transmitted shock method for mining deeply 
buried coal (Patent; 9 claims; 2 drawings), 2:9036 

UNDERGROUND MINING/ECONOMICS 

Technical and economic study of candidate underground mining 
systems for deep, thick oil shale deposits. Phase 1 report 
(Piceance Creek Basin), 2:9129 (PB-249884) 

UNDERGROUND MINING/ENVIRONMENTAL EFFECTS 

Technical and economic study of candidate underground mining 
systems for deep, thick oil shale d its. Phase 1 report 
(Piceance Creek Basin), 2:9129 (PB-249884) 

UNDERGROUND MINING/GOVERNMENT POLICIES 

Determination of air contaminants in above ground coal mining 
and processing facilities. Final report, 2:9028 (PB- 
243360/SST) 

UNDERGROUND MINING/LIGHTING SYSTEMS 

Available mine-illumination hardware (Fluorescent, mercury- 
vapor and high-pressure sodium vapor lamps), 2:9018 (BM- 
IC-8709) 

Case study of longwall illumination, 2:9023 (BM-IC-8709) 

Coal mine illumination. Proceedings: Bureau of Mines 
technology transfer seminars, Pittsburgh, Pa., November 4, 
1975; St. Louis, Mo., November 6, 1975; and Denver, Colo., 
November 11, 1975, 2:9015 (BM-IC-8709) 

Field evaluation of mine-illumination hardware (Fluorescent and 
mercury-vapor lights), 2:9021 (BM-IC-8709) 

Low-coal illumination (Fluorescent and mercury-vapor lights), 
2:9022 (BM-IC-8709) 

Measurement procedures, 2:9017 (BM-IC-8709) 

Mercury-vapor luminaire installation on self-propelled mining 
machines, 2:9020 (BM-IC-8709) 

Mining Enforcement and Safety Administration review of new 
rulemaking in mine illumination, 2:9016 (BM-IC-8709) 

Operating lighting units on coal mine dc power systems 
(Fluorescent, mercury-arc and sodium-vapor lights), 2:9019 
(BM-IC-8709) 

UNDERGROUND MINING/MINING LAWS 

Personnel training, 2:9034 

UNDERGROUND MINING/PLANNING 

Computer-controlled electrical resistance network analog for 
rational mine design. Open file report, 1973-1974, 2:9029 
(PB-243468) 

UNDERGROUND MINING/SAFETY 

Evaluation of several portable, direct-reading, electrochemical 
O, meters, 2:9008 (BERC/RI-76/7) 

UNDERGROUND POWER TRANSMISSION/RESEARCH 

PROGRAMS 


T and D: the measured move underground, 2:10185 
UNDERGROUND SPACE/MEETING 
Proceedings of the symposium on the development and 
utilization of underground space, Kansas City, Missouri, 
March 5-7, 1975, 2:10146 (CONF-750365-) 
UNDERGROUND SPACE/USES 
Kansas City: a model of underground development, 2:10147 
(CONF-750365-) 
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Proceedings of the symposium on the development and 
utilization of underground space, Kansas City, Missouri, 
March 5-7, 1975, 2:10146 (CONF-750365-) 

UNICELLULAR ALGAE 
See also CHLORELLA 
UNICELLULAR ALGAE/BIOLOGICAL RADIATION EFFECTS 

Matrix of cultivable mutants of single-celled n algae and 
process for obtaining uranium by this matrix (German patent; 
x irradiation of algae; U recovery from ocean water), 2:9172 
(ORNL-tr-4224) 

UNILAC/BEAM MONITORS 

erry measuring system on the UNILAC, 2:10888 (ORNL- 
tr-4211) 

UNION CARBIDE WASTE PROCESSING SYSTEM 
See PUROX PYROLYSIS PROCESS 

UNIPOLAR TRANSISTO! 
See FIELD EFFECT TRANSISTORS 

UNITED KINGDOM/NUCLEAR INDUSTRY 

Nuclear rr comes of age. Cockcroft Memorial Lecture, 
2:968 


UNITED KINGDOM/NUCLEAR POWER 
General energy scene with a brief look at the future, 2:9837 
UNITED KINGDOM/SHIP PROPULSION REACTORS 
Nuclear merchant ship propulsion: present status in the UK. I. 
Technical aspects, 2:9987 
Nuclear merchant ship propulsion: present status in the UK. II. 
Economic studies, 3.5088 
UNITED KINGDOM/TECHNOLOGY TRANSFER 
Summary minutes of and commentary on the second meeting on 
an industrial international data base, Rome, February 25-26, 
1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 
UNITED KINGDOM/WASTE MANAGEMENT 
Choice between reclamation and the recovery of energy from 
refuse, 2:10267 
Development of conversion of refuse to energy innovation in 
Britain, 2:9367 
Impact of British legislation upon disposal of waste, 2:10263 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE/ORIGIN 
Cosmology (a bibli hy with abstracts). Report for 1964-Feb 
1976, 2:11462 (NTIS/PS-76/01 26) 
NIUM 


See also ENRICHED URANIUM 
URANIUM/ABUNDANCE 
Uranium and thorium in the precambrian basement of western 
Canada. I. Abundance and distribution (Neutrons), 2:9164 
URANIUM/ACTIVATION ANALYSIS 
Uranium and thorium in the precambrian basement of western 
Canada. I. Abundance and distribution (Neutrons), 2:9164 
URANIUM/ADSORPTION 
Mound Laboratory activities for the Division of Physical 
Research: January-June 1976, 2:10623 (MLM-2354) 
URANIUM/BIOGEOCHEMISTRY 
Fission- and alpha-track study of biogeochemistry of plutonium 
and uranium in carbonates of Bikini and Enewetak atolls. 
Progress report, January 1, 1976-December 31, 1976, 2:11168 
(COO-3462-13) 
URANIUM/ELECTRODEPOSITED COATINGS 
Adhesion testing of deposit-substrate combinations, 2:10366 
(SAND-76-8507) 
URANIUM/EVAPORATION 
Method for producing uranium atomic beam source (Patent), 
2:9187 
URANIUM/EXPLORATION 
Uranium and associated nuclear fuel, 2:9158 (INIS-mf-1927) 
URANIUM/FLUORESCENCE SPECTROSCOPY 
Uranium concentrations in natural waters, South Park, Colorado 
(Part of National Uranium Resource Evaluation program), 
2:10584 (LA-6400-MS) 
URANIUM/FORECASTING 
— industry and explorations for uranium ore - the situation 
in Europe, 2:9166 
URANIUM/GAMMA SPECTROSCOPY 
Nuclear chemistry of returned lunar samples: nuclide analysis by 
gamma-ray spectrometry. Annual report to the Johnson S 
Center, National Aeronautics and Space Administration, for 
the period ending May 31, 1975 (final report), 2:10589 (N- 
75.28990) 


URANIUM/ION-ATOM COLLISIONS 
Symmetric charge transfer in low-energy ion-atom collisions. 
Scientific jn! (Below 1 keV), 2:11526 (AD-A-022428) 
URANIUM/NUCLEAR REACTION ANALYSIS 
Uranium concentrations in natural waters, South Park, Colorado 
(Part of National Uranium Resource Evaluation program), 
2:10584 (LA-6400-MS) 
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URANIUM/RECOVERY 
Matrix of cultivable mutants of single-celled n algae and 
process for obtaining uranium by this matrix (German patent; 
x irradiation of algae; U recovery from ocean water), 2:9172 
(ORNL-tr-4224) 
Process for uranium separation and preparation of UO,.2NH, 
.2HF (Effluents from UF, yields UO, conversion; patent), 


2:9180 
URANIUM/SEPARATION PROCESSES 
Mound Laboratory activities on the removal of plutonium and 
uranium from wastewater using bone char, 2:9271 (MLM- 


2371) 
URANIUM/SOLVENT EXTRACTION 
Coupled cationic and anionic method of separating uranium 
(Patent), 2:9179 
Solvent extraction and its practical application for the recovery 
of copper and uranium, 2:9173 
URANIUM 232/BREEDING 
Quality of fissile fuel bred in a fusion reactor blanket, 2:12061 
(BNWL-SA-5750) 
URANIUM 233/BREEDING 
Quality of fissile fuel bred in a fusion reactor blanket, 2:12061 
(BNWL-SA-5750) 
URANIUM 233/RENAL CLEARANCE 
Early distribution and excretion of *“U in the beagle, 2:11362 
(COO-119-251) 
URANIUM 233/TISSUE DISTRIBUTION 
Early distribution and excretion of U in the beagle, 2:11362 
(COO-119-251) 
Research in radiobiology. Annual report of work in progress in 
the internal irradiation program, 2:11359 (COO-119-251) 
URANIUM 234/BREEDING 
Quality of fissile fuel bred in a fusion reactor blanket, 2:12061 
(BNWL-SA-5750) 
URANIUM 234/RECOVERY 
Mound Laboratory activities for the Division of Physical 
Research: January-June 1976, 2:10623 (MLM-2354) 
URANIUM 235/GASEOUS DIFFUSION PROCESS 
Multi e diffuser (Patent), 2:9184 
URANIUM 235/HYPERFINE STRUCTURE 
Uranium isotope *“U: the hyperfine structure of its ground state, 


and its and electric quadrupole moments, 2:11745 
(UCRL-Trans-11128) 
URANIUM 235/ISOTOPE SEPARATION 
Laboratory studies of *°U enrichment by chemical separation 
methods (lon exchange, electrodialysis, gas exchange 


chromatog y), 2:9181 (GAT-865) 
URANIUM 235/LASER ISOTOPE SEPARATION 
Method and apparatus for ion separation (Patent), 2:9190 
Method for producing uranium atomic beam source (Patent), 
2:9187 
Optical isotope enrichment: a scientific overview, 2:9189 
URANIUM 235/MAGNETIC DIPOLE MOMENTS 
Uranium isotope **U: the hyperfine structure of its ground state, 
and its dipole and electric quadrupole moments, 2:11745 
(UCRL-Trans-11128) 
URANIUM 235/NEUTRON REACTIONS 
Low energy time-of-flight spectra from spheres pulsed by 14- 
MeV neutrons, 2:12113 (UCID-17223) 
URANIUM 235/QUADRUPOLE MOMENTS 
Uranium isotope **U: the hyperfine structure of its ground state, 
and its dipole and electric quadrupole moments, 2:11745 
(UCRL-Trans-11128) 
URANIUM 235/SELF-SHIELDING 
Resonance self-shielding calculations using the probability table 
method, 2:11815 (UCID-17230) 
URANIUM 235 TARGET/NEON 20 REACTIONS 
Complete fusion studies of the *Ne+*™U system, 2:11746 
URANIUM 235 TARGET/NEUTRON REACTIONS 
Measurement of the uranium-235 fission cross section over the 
neutron energy range | to 6 MeV, 2:11748 
Measurement of the fission cross section of uranium-235 from 
100 eV to 680 keV, 2:11749 


Neutron ger ress , July 1, 1975-September 
30, 1976, 2:1174 (COOzI6g1). 


Reaction rates in a uranium pile surrounding a 14-MeV neutron 
source: calculations of the Weale experiment, 2:11743 
Resonance self-shielding calculations using the probability table 
method, 2:11815 (UCID-17230) 
URANIUM 238/NEUTRON REA 
Low energy time-of-flight spectra from spheres pulsed by 14- 
MeV neutrons, 2:12113 (UCID-17223) 
URANIUM 238 TARGET/NEUTRON REACTIONS 
Energy dependence of the neutron absorption and fission cross 
sections of uranium-235 and plutonium-239 below | eV and 
the Wescott g factors (0.005 to 1.0 eV), 2:11750 


URANIUM HEXAFLUORIDE/CHEMICAL REACTIONS 


Reaction rates in a Uranium pile surrounding a 14-MeV neutron 

source: calculations of the Weale experiment, 2:11743 
URANIUM BASE ALLOYS/CHEMICAL ANALYSIS 

Analytical procedures for depleted UF, and uranium alloys in 
penetrator programs, 2:10585 (NLCO-1136) 

URANIUM BASE ALLOYS/ELECTRODEPOSITED COATINGS 

Adhesion testing of deposit-substrate combinations, 2:10366 
(SAND-76-8507 ) 

URANIUM BASE ALLOYS/FRACTURE PROPERTIES 

Long-rod projectiles against oblique targets: analysis and design 
recommendations, 2:10413 (UCRL-52057) 

URANIUM CARBIDES/SOLIDIFICATION 
Solidification phenomena for UO,, UC, and UN relative to 
quenching in sodium coolant, 2:10511 
URANIUM COMPOUNDS/DEGASSING 
‘He release from UTs, 2:10558 (SAND-76-8221) 
URANIUM DEPOSITS 

Tabulation of uranium and thorium data on the Mesozoic- 
Cenozoic intrusive rocks of known chemical composition in 
Colorado, 2:9161 (USGS-OFR-75-501) 

URANIUM DEPOSITS/GEOLOGY 

Study of low-grade uranium resources of the Coso formation, 
Owens Valley, California, 2:9156 (GJBX-45(76)) 

Uranium and thorium occurrences in Precambrian rocks, Upper 
Peninsula of Michigan and northern Wisconsin, with thoughts 
on other possible settings, 2:9157 (GJBX-48(76)) 

URANIUM DEPOSITS/MINERALIZATION 

Preliminary report on the use of LANDSAT-1 (ERTS-1) 
reflectance data in locating alteration zones associated with 
uranium mineralization near Cameron, Arizona, 2:9160 
(USGS-OFR-75-416) 

URANIUM DEPOSITS/NEUTRON-NEUTRON LOGGING 

Prediction of time-dependent neutron fluxes encountered in 

ulsed-neutron uranium logging experiments, 2:9167 
URANIUM DEPOSITS/STRATIGRAPHY 

Eocene fluvial drainage patterns and their implications for 
uranium and hydrocarbon exploration in the Wind River 
Basin, Wyoming, 2:9159 (USGS-OFR-75-408 ) 

URANIUM DIOXIDE/CHEMICAL PREPARATION 

Kinetics of hydrogen reduction of Up.7;PU9.2502, 2:10496 
(HEDL-SA-1073) 

URANIUM DIOXIDE/CHEMICAL REACTIONS 

Knudsen cell-mass spectrometer studies of cesium-urania 
interactions (Cs,CO, or CsOH), 2:10656 
(ORNL/NUREG/TM-24) 

URANIUM DIOXIDE/COMPATIBILITY 

Interaction between molten urania and bed-rock, 2:9193 (TRG- 

REPORT-2717(R/X)): 
URANIUM DIOXIDE/DISSOLUTION 

Interaction between molten urania and bed-rock, 2:9193 (TRG- 
REPORT-2717(R/X)) 

URANIUM DIOXIDE/FABRICATION 

Removal of chloride and fluorine impurities during fabrication of 
(Pu,U)/sub 2-x/ fuel pellets, 2:9192 (HEDL-TC-510) 

URANIUM DIOXIDE/FISSION PRODUCT RELEASE 
Gas release from uranium dioxide, 2:9929 
URANIUM DIOXIDE/FRACTURE PROPERTIES 

Room temperature fracture strength of sintered UO, rings 

containing deliberately introduced impurities, 2:9198 
URANIUM DIOXIDE/LEACHING 

Leaching of irradiated LWR fuel pellets in deionized and typical 

ground water, 2:9233 (BNWL-2057) 
URANIUM DIOXIDE/PERMEABILITY 

Diffusion of gases in solids: rare gas diffusion in solids; tritium 
diffusion in fission and fusion reactor metals. Final report, 
2:10437 (ORO-3508-10) 

URANIUM DIOXIDE/PHASE STUDIES 

Crystal habit and phase attribution of U( VI) oxides in a gelation 

process, 2:9196 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 

Effects of annealing under - static pressure on precipitation 
behavior of fission gas bu in irradiated UO,, 2:10527 

Lal thermal transient tests on irradiated mixed oxide fuel 
(LMFBR), 2:9791 (HEDL-SA-868 ) 

Post-irradiation examination of fifteen UO,/PuO, fuel pins from 
the experiment DFR-350, 2:9810 (EURFNR-1271) 

URANIUM DIOXIDE/PRODUCTION 

Process for uranium separation and een of UO,.2NH; 
.2HF (Effluents from UF, yields UO, conversion; patent), 
2:9180 

Production of sized particles of uranium oxides and uranium 
oxyfluorides (Patent), 2:9199 

URANIUM DIOXIDE/SOLIDIFIC ATION 

Solidification phenomena for UO,, UC, and UN relative to 

quenching in sodium coolant, 2:10511 





URANIUM HEXAFLUORIDE/CHEMICAL REACTIONS 


URANIUM HEXAFLUORIDE/CHEMICAL REACTIONS 
Process for uranium separation and preparation of UO,.2NH, 
.2HF (Effluents from UF, yields UO, conversion; patent), 
2:9180 
URANIUM HEXAFLUORIDE/PRODUCTION 
= eran of uranyl nitrate from spent fuel reprocessing, 
7921 
URANIUM IONS/ION-ATOM COLLISIONS 
Symmetric charge transfer in low-energy ion-atom collisions. 
Scientific jnl (Below 1 keV), 2:11526 (AD-A-022428) 
NIUM ISOTOPES/CENTRIFUGATION 


Basic characteristics of a low uranium enrichment cascade by 
centrifugation. II. Optimization of squared-off cascades 
(d ic characteristics and other considerations), 2:9185 
URANIUM ISOTOPES/GAS CENTRIFUGATION 
Design of ideal cascades of gas centrifuges with variable 
tion factors, 2:9186 
URANIUM ISOTOPES/GASEOUS DIFFUSION PROCESS 
Application of the diffusion of binary gaseous mixtures through 
porous membranes for isotope tion, 2:9183 
URANIUM ISOTOPES/ISOTOPE SEPARATION 
Method for separating the isotopes of a chemical element and a 
device for carrying out said method (Patent), 2:9182 
URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 
Isotope a process (Patent), 2:9188 
Mixed ration source (Patent), 2:9191 
U MI /AIR FILTERS 
Method for purifying air containing radioactive substances 
resulting from the disintegration of radon, 2:9169 
URANIUM MINES/RADIATION MONITORING 
Method for purifying air containing radioactive substances 
resulting from the disintegration of radon, 2:9169 
URANIUM MINES/SAFETY ENGINEERING 
Radiation protection in uranium mines, 2:9170 
NITRIDES/CHEMICAL PREPARATION 
Preparation of uranium nitride (Patent), 2:10501 
URANIUM NITRIDES/SOLIDIFICATION 
Solidification phenomena for UO,, UC, and UN relative to 


ae oe sodium coolant, 2:10511 
URANIUM ORES/COST 
Assessment of the economic incentive for the fast breeder 


reactor, 2:9805 
URANIUM ORES/EXPLORATION 
Mining a 4 explorations for uranium ore - the situation 
in Europe, 2 
Uranium, 2: 3162 
URANIUM ORES/LEACHING 
Static leaching process for recovering uranium mineral values 
(Patent), 2:9178 
URANIUM ORES/LUNG CLEARANCE 
Dissolution of uranium and vanadium from aerod ically size- 
separated ore particles in a simulated lung fluid, 2:11373 (UR- 
3490-1005) 
URANIUM ORES/MILLING 
Cost estimate functions and their development for a subjective 
probability assessment of uranium resources (Cost), 2:9168 
( (UCCND/CSD/INF-7) 
URANIUM ORES/MINING 
Cost estimate functions and their development for a subjective 
probability assessment of uranium resources (Cost), 2:9168 
( ({UCCN D/CSD/INF-7) 
URANIUM ORES/ORE PROCESSING 
Coupled cationic and anionic method of separating uranium 
(Patent), 2:9179 
Processing of low-grade uranium ores, 2:9171 (CEA-CONF- 
3392) 
Solvent extraction and its practical application for the recovery 
of a uranium, 2:9173 
Some c' teristics of uranium ore dressing wastes, 2:9304 
(JPRS-66067 ) 
Some practical 
industry, 2:917 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES U308 
URANIUM TRIOXIDE 
URANIUM OXIDES/CHEMICAL REACTIONS 
Behavior of molybdenum in mixed-oxide fuel, 2:9200 
URANIUM OXIDES/INFRARED SPECTRA 
Radiation studies of metal-oxygen mixtures. Final report 27 Feb 
1974-31 Jan 1975, 2: L151 {AD-A-017279) 
URANIUM OXIDES/MILLIN 
A tus for ulatin; = (Patent), 2:9174 
U TUM OXIDES/V R PRESSU PRESSURE 
Interpretation of vapor pressure measurements on oxide fuel at 
very-high temperatures for fast reactor safety analysis 
((U,Pu)O), 2:10053 


ts of solvent extraction in the mineral 
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URANIUM OXIDES U308/PHYSICAL RADIATION EFFECTS 

Atomization of thin layers of U;O, under the action of fission 
fi nts for small radiation doses, 2:9930 

URA PHOSPHIDES/MAGNETIC PROPERTIES 

ee properties of the UP-USe alloys in high magnetic field, 
URANIUM RESERVES 

Uranium, 2:9162 

Uranium resources and requirements (Australia), 2:9163 
URANIUM RESERVES/GLOBAL ASPECTS 

World uranium reserves and uranium production, 2:9165 
NIUM SELENIDES/MAGNETIC PROPERTIES 

Magnetic properties of the UP-USe alloys in high magnetic field, 
2:10560 

URANIUM SULFIDES/PHASE STUDIES 

Pseudobinary system uranium monosulfide-zirconium carbide, 

2:10512 
URANIUM TETRAFLUORIDE/CHEMICAL ANALYSIS 

Analytical procedures for depleted UF, and uranium alloys in 

penetrator programs, 2:10585 (NLCO-1136) 
TRIOXIDE/PHASE STUDIES 

Crystal habit and phase attribution of U( VI) oxides in a gelation 

process, 2:9196 
URANIUM TRIOXIDE/PRODUCTION 

Explosion and fire in the uranium trioxide production facilities 
at the Savannah River Plant on February 12, 1975. A works 
technical report, 2:9203 (DPSPU-76-1 1-1) 

URANYL FLUORIDES/QUANTITATIVE CHEMICAL 

ANALYSIS 

Analytical procedures for depleted UF, and uranium alloys in 
penetrator programs, 2:10585 (NLCO-1136) 

URANYL NITRATES/DENITRATION 

Explosion and fire in the uranium trioxide production facilities 
at the Savannah River Plant on February 12, 1975. A works 
technical report, 2:9203 (DPSPU-76-11-1) 

URBAN AREAS/AIR POLLUTION 

Asymptotic solutions of a simple urban dispersion model for 
chemical pollutants, 2:11069 (ATDL-76/14) 

Atmospheric dispersion models for environmental pollution 
applications (Atmospheric dispersion models for 
environmental pollution applications), 2:11064 (ATDL-76/14) 

Dispersion of sulfur dioxide emissions from area sources 
(Dispersions of SO, emissions from area sources), 2:11067 
(ATDL-76/14) 

Estimation of downwash effects ( Diffusion of chemical effluents 
in urban areas), 2:11073 (ATDL-76/14) 

Urban diffusion problems, 2:1 1065 (ATDL-76/14) 

URBAN AREAS/ENERGY CONSUMPTION 

Energy consumption in a congested area, 2:10233 (ERDA-tr- 
166) 

URBAN AREAS/FIRES 

The nuclear fire threat to urban areas. Final report Aug 1973- 
Apr 1975, 2:12149 (AD-A-018342) 

URBAN AREAS/LAND POLLUTION 

Estimation of downwash effects ( Diffusion of chemical effluents 

in urban areas), 2:11073 (ATDL-76/14) 
URBAN AREAS/POLLUTION 

Loading functions for assessment of water pollution from 

nonpoint sources, 2:11184 (EPA-600/2-76-151) 
URBAN AREAS/POWER DEMAND 
Structures of urban power consumption, 2:10253 (ERDA-tr- 


166) 
US BUREAU OF MINES/RESEARCH PROGRAMS 
Bureau of Mines Research, 1975: a summary of significant 
results in mining, metallurgy and mineral economics, 2:9025 
(NP-21179) 
US ERDA/COAL GASIFICATION 
ERDA's coal program for combustion, liquefaction, MHD, 
, 2:10178 
US ERDA/COAL LIQUEFACTION 
ERDA’'s coal for combustion, liquefaction, MHD, 
gasification, 2:10178 m 
US ERDA/MANAGEMENT 
AESOP conference. Volume 14. of a conference 
held March 31-April 2, 1976, in ee, — 
(Association for ERDA S 


ystems,  Someane, ond 
te ag 10107 (CONF-760357-) 
US ERD. GS 


AESOP conference. Volume 14. Proceedings of a conference 
held March 31- 2, 1976, - ~~ Virginia 
(Association for E AS ations, and 


for combustion, liquefaction, MHD, 
gasification, 2:10178 
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US ERDA/RESEARCH PROGRAMS 
AESOP conference. Volume 14. Proceedings of a conference 
held March 31-April 2, 1976, in Arlington, — 
(Association for DA S ———. 
Programming), 2:10107 (CONF. 760357-) 
Nuclear power station technology: ered ovate US. energy 
lifeline, 2:10149 
Summary of activities and plans, FY 1976-1977, 2:11060 
(ATDL-76/14) 
US NRC/REGULATIONS 
—* the West Valley Reprocessing Plant, 2:9228 


See also ALASKA 
ARIZONA 
CALIFORNIA 
COLORADO 
DELAWARE 
FLORIDA 
HAWAII 
IDAHO 
INDIANA 
MAINE 
MARYLAND 
MASSACHUSETTS 
MICHIGAN 
MISSOURI 
MONTANA 
NEVADA 
NEW MEXICO 
NEW YORK 
NORTH CAROLINA 
NORTH DAKOTA 
OHIO 
PUERTO RICO 
SOUTH DAKOTA 
TENNESSEE 
TEXAS 
WEST VIRGINIA 
WISCONSIN 
WYOMING 
USA/BWR TYPE REACTORS 
Potential accident risks in U.S. commercial nuclear power 
plants, 2:10055 
USAICOAL GASIFICATION 
Federal coal gasification program, 2:8914 (CONF-750380-) 
USA/ECONOMY 
Fuel taxes and the environment: a primer, 2:10122 
USA/ENERGY BALANCE 
U.S. energy balance of trade, 1963-1967, 2:10124 ‘ 
USA/ENERGY CONSUMPTION 
Energy profiles for the year 2000, 2:10168 
USA/ENERGY DEMAND 
Energy problem: —- for fossil, fission, and fusion power 
production, 2:1016 
USA/ENERGY POLICY 
Assessment of the economic incentive for the fast breeder 
reactor, bern’ a 
Assessment of U.S. energy options for Project egg 
(Evaluation using set ot? 7 scenarios), 2:10166 ( 
51638(Rev.1)) 
Breeder's place in the energy crisis, 2:9806 
Future of a a policymaker’s dilemma, 2:10151 
ay aie — for fossil, fission, and fusion 
or " b power 
cite, 2 2:1016 
at _.- e 
‘or ‘ ; power 
a 7 2:1016 


PLANTS 
veproeesing : what went = nT eld 


Geothermal resources of the western United States, 2:9563 (NP- 


Basic heat-flow data from the United States (Borehole data), 
2:9569 (USGS-OFR-74-9) 
A/INSOLATION 


insolation microclimate determined using satellite data, 
2:9453 (NSF-RA-N-74-062) 
Space and time variability of solar radiation, 2:9447 (NSF-RA- 
N-74-062) 


USA/LMFBR TYPE REACTORS 
Assessment of the economic incentive for the fast breeder 
reactor, 2:9805 
USA/MATERIALS RECOVERY 
: eee in the United States: status of implementations, 


VALINE/CHARGED-PARTICLE TRANSPORT 


Cee Sener 
uture of nuc! rt: a policymaker’s dilemma, 2:10151 
USA/NUCLEAR ENGINEERING 


Nuclear engineering enrollments and degrees, | 


Enrollments, Fa Fall 1975; degrees granted, July *1965-June i975, 
2:9856 (ERDA-76-102) 
USA/OIL FIELDS 
and producing rate classification of petroleum reservoirs 
in the United States, 1971, 2:9071 (BM-IC-8675A) 
DEPOSITS 


USA/PETROLEUM 
Advanced indicators of oil and oro and drilling 


activity, 2:9049 (PB-243227/6ST) 
US .OLEUM REFINERIES 
Trends in refinery capacity and utilization-petroleum refineries 
in the United States-foreign refinery exporting centers. Annual 
report, 2:9078 (PB-244093) 
USA/POWER PLANTS 
Power plant siting in the United States: a state regulatory agency 


int, 2:10182 
USA/POWER’ REACTORS 


Study of a fission power reactor development strategy for the 
United States. Interim report, Dec 1974-May 1975 on Phase 
1, 2:9673 (PB-243943/8¢T) 
USA/PWR TYPE REACTORS 
Potential accident risks in U.S. commercial nuclear power 
plants, 2:10055 
USA/TECHNOLOGY TRANSFER 
Summary minutes of and commentary on the second meeting on 
an industrial international data base, Rome, February 25-26, 
1975 (Committee on the Challenges of Modern Society), 
2:10158 (TID-27142) 
USA/TRADE 
U.S. energy balance of trade, 1963-1967, 2:10124 
US PORTATION SYSTEMS 
ye Ags twentieth — transportation, 2:10254 
USA/W MANAGEME 
Energy recovery in the United States: status of implementations, 


2:10265 
USA/WELL DRILLING 
Advanced indicators of oil and Ct exploration and drilling 
activity, 2:9049 (PB-243227/6S 
USSR 
Sovrad: a digest of recent Soviet R and D articles, Volume | 
Number 8, 1975, 2:12119 (AD-A017019) 
Sovrad: a digest of recent Soviet r and d articles, Volume I, 
Number 9, 1975, 2:12120 (AD-A-017280) 
Sovrad: a digest of recent Soviet r and d articles, Volume 1, 
Number 10, October 1975, 2:12121 (AD-A-017867) 
USSR/FUEL REPROCESSING PLANTS 
Prospects for the development of atomic power in the USSR and 
fuel processing strategy, 2:9838 (ERDA-tr-192) 
USSR/IN-SITU GASIFICATION 
Unde: coal gasification technology in the USSR (76 
aon 2:89530 ( SAND-76-0380) 
USSR/NUCLEAR POWER 


Nuclear _— in accordance with the teachings of Lenin, 
2:968 
Prospects for the development of atomic power in the USSR and 


strategy, 2:9838 (ERDA-tr-192) 
USSR/SEISMIC EVENTS 


Special Data Collection ) event report, Novaya 
Zemlya, 18 October i cen 11387 387 (AD-A-02 1396) 


—_— Data Collection System (SDCS) event oem, Novaya 
Zemlya, 21 October 1975, 2:11390 (AD-A-021399) 
Special Data Collection System (SDCS) event report, Kurile 
Island, 19 May 1975, om (AD-A-022545) 
Special Data Collection System (SDCS) event report, near east 
coast of eastern Russia, 16 May 1975. Technical report, 
2:11401 (AD-A-022872) 


VACUUM PUMPS 
See also CRYOPUMPS 
Tritium Systems Test Facility. Volume II. Appendixes, 2:12098 
(SAND-76-805 3( Vol.2)) 
— SYSTEMS —- eilnaieie 
acuum i ing for fusion researc’ ion reactors, 
2:12116 TUCRL-78501) 
VACUUM SYSTEMS/RESEARCH PROGRAMS 
Ultrahigh vacuum techniques in the Institute of Scientific 
Instruments, Czechoslovak Academy of Sciences, 2:10849 
(ERDA-tr-219) 





VALINE/CHARGED-PARTICLE TRANSPORT 


Va CS be nadigg ed 


On-line high-resol ak Progress report, July 
1, 1975-July 1, 1976, 2:11805 (ORO-3820-31) 


VALVES 
See also RELIEF VALVES 
VALVES/DESIGN 
——_ control for process for thermally gasifying 
ms with oxygen and water vapor (Patent), 2:9090 
valle development for coal gasification plants. Design review 
meeting: minutes and action items, September 21, 1976, 
2:8927 (ER-75388-4) 
VALVES/FAILURES 
Coal Technology , annual interim report for fiscal year 
ending June 30, 1976, 2:8896 (ORNL-5208) 
VAN. ‘ATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts), 2:9347 
VANADIUM/C 
Effect of a hydrogen environment on the creep properties of 
line vanadium metals, 2:10399 (IS-T-722) 
ADIUM/RAMAN SPECTRA 
Thermodynamics of chemical laser and high temperature 
ies. Final report 1 Jul 1974-30 Jun 1975, 2:10420 (AD-A- 
017626) 
VANADIUM 48/BETA-PLUS DECAY 
Decay of “Sc and “V to levels of “Ti, 2:11706 
VANADIUM 48/ELECTRON CAPTURE DECAY 
Decay of “Sc and “V to levels of “Ti, 2:11706 
VANADIUM 51 TARGET/NEUTRON REACTIONS 
Determination of neutron cross sections and resonance 
parameters for vanadium, the stable thallium isotopes, and the 
stable tellurium iso! December 1, 1975- 


topes. ’Progress 
September 30, 1976, 2:11741 (COO.2696-002) 
VANADIUM ALLOYS 
See also VANADIUM BASE ALLOYS 
VANADIUM ALLOYS/AGE HARDENING 
Influence of Si on precipitation phenomena and mechanical 
ermeree of a beta Ti alloy. Technical report (Ti-V-Si), 


391 (AD-A-020084) 
VANADIUM ALLOYS/CRACKS 
Crack propagation characteristics in three deep hardenable 
titanium alloys. Final technical report Aug 1974-May 1975 
(10Mo-6Cr-2.5Al; 7Mo-4Cr-2.5Al; 1OMo-8V-2.5Al; fatigue; 
stress corrosion), 2:10392 (AD-A-020283) 
VANADIUM ALLOYS/FABRICATION 
An evaluation of some high-strength titanium alloys processed in 
heavy sections. Final report (6Al-6V-2Sn-; 8Mo-8V-2Fe-3Al), 
2:10354 (AD-A-022494) 
VANADIUM ALLOYS/FATIGUE 
A. fatigue failure in annealed Ti-6Al-4V microstructures. b. 
fatugue life in annealed and martensitic Ti-6AI-4V. Technical 
report, 2:10387 (AD-A-019046) 
VANADIUM ALLOYS/FRACTURE PROPERTIES 
Fracture toughness and aging behavior of alpha-beta titanium 
alloys. Final technical report, 1 May 1973-15 Mar 1975 (Ti- 
5.25Al-5.5V-0.9Fe-0.5Cu; Ti-6Al-2Sn-4Zr-6Mo), 2:10388 
(AD-A-019518) 
VANADIUM ALLOYS/STRESS CORROSION 
Microstructural effects on the stress corrosion cracking behavior 
of Ti-8Al-1Mo-1V in methanolic and chloride solutions. Final 
, 2:10463 (AD-A-018793) 
VANADIUM ALLOYS/TEXTURE 
Texture of Ti-6AI-4V as affected by rolling temperature. Final 


rt, 2:10375 (AD-A-021405) 
VANADIUM BASE ALLOYS/FABRICATION 
etals fabrication 


as applied to fusion 
“ae 2: 10430 (BNWL-2053) 
VANADIUM BASE ALLOYS/PHYSICAL PROPERTIES 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
VANADIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 


Magnetic fusion energy materials technology program, annual 
1) for period ending June 30, 1976, 2:10484 
(ORNL-S 


VANADIUM BASE ALLOYS/SUPERCONDUCTIVITY 
Investigations on V,Ga and Nb,Sn filamentary conductors, 
2:10453 
VANADIUM CARBIDES/SYNTHESIS 
Synthesis of new superhard materials and their ication to 
cutting tools. Semi-annual No. 3, 1 Apr-30 Sep 1975 
(TiC-Ni; VC-TiC;), 2:10494 (AD-A-024342) 
VANADIUM COMPLEXES/BINDING ENERGY 
Core binding energies of some ere - on and p- 
diketones in the vapor phase, 2:1 
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VANADIUM OXIDES/ELECTRICAL PROPERTIES 
Noncrystalline semiconductors: electrical and thermal processes. 
Final report 1 Jan-30 Dec 1975, 2:10517 (AD-A-020138) 
VANADIUM OXIDES/PHASE TRANSFORMATIONS 
Electron transport properties of metal oxides and studies on 
defect ionic ionic solids, Interim technical report | Jul 1971-30 Jun 
1975, 2:10505 (AD-A-023922) 
VAPOR GENERATORS 
See also STEAM GENERATORS 
VAPOR GENERATORS/DESIGN 
A for generating high-temperature and high-pressure gas 
(Patent), 2:10287 
APOR INCINERA 


See AFTERBURNERS 
VAPOR-DOMINATED SYSTEMS/GASEOUS WASTES 
Geothermal effluents, their toxicity and prioritization, 2:9583 
(EPA-600/9-76-011) 
VAPOR-DOMINATED SYSTEMS/RADIOACTIVE EFFLUENTS 
Geothermal effluents, their toxicity and prioritization, 2:9583 
(EPA-600/9-76-01 1) 
VARIATIONAL METHODS/GENERATOR-COORDINATE 


METHOD 
oe of the scattering trial function and the calculation 
ve eetD ee a amplitudes, 2:11752 (CONF- 


135 ae 
ANCE MODEL/ELECTROMAGNETIC 
VIINTERACTIONS 
Generalized vector dominance and the low q*yp and yd inelastic 
scattering at 150 GeV (Cross sections, structure functions), 
2:11565 (COO-1195-379) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
HYBRID ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/ENERGY CONSUMPTION 
Energy-related operating behavior of vehicles, 2:10234 (ERDA- 
tr-166) 
VEHICLES/LEVITATION 
Calibration of a Deutz F8L413 diesel and development of an on- 
board bhp indicator, 2:10280 (N-75-26376/4ST) 
VEHICLES/NOISE 
Motor vehicle noise, 2:10129 
MIC EVENTS 


Special Data Collection System (SDCS) event report, near coast 
of Venezuela, 8 June 1975, 2:11397 (AD-A-022546) 
VENOMS/CHEMICAL PROPERTIES 
A-bungarotoxin, a phospholipase that stimulates transmitter 
release, 2:11219 
VERTEBRATES 
See also BIRDS 
FISHES 
MAMMALS 
VERTEBRATES/BIOCHEMISTRY 
Studies on LDH isoenzymes, RNase and RNase inhibitor 
activities in ing animals including parasites, and cancer 
tissues, 2:1 1213 (ORNL-tr-4164) 
VERY HIGH RADIATION 
See RADIOWAVE RADIATION 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
RADIATION 


See RADIOWAVE RADIATION 
VINOFLEX 
See POLYVINYLS 
VIPER REACTOR/IRRADIATION CAPSULES 
Fast reactor safety studies using VIPER, 2:9957 (AWRE- 
44/96/1) 
VIRUSES 


See also mass 
VIRUSES/BIOCHEMISTR 
Possible © frm of brome mosaic ius RNA 4 2:11232 


Sanne TE TEEitas deo Seghete visetdity'elt o tgteeedben 
stream for a desired temperature (Patent), 2:9083 
VISIBLE RADIATION 
A fluid mechanical light guide. Interim report, 2:10747 (AD-A- 
019568) 
VISIBLE RADIATION/BIOLOGICAL EFFECTS 
Ultrastructural analysis of functional changes in the synaptic 
— re —— cone cells (Pseudemys scripta elegans), 
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VISION/PHYSIOLOGY 
Adaptive synaptic connections formed in the visual pathways in 
mse to congenitally aberrant inputs, 2:11321 

Analyzing natural images: a computational theory of texture 
vision, 2:11323 

Functional architecture of area 17 in normal and monocularly 
deprived macaque monkeys, 2:11311 

Functional or; tion of projections from striate to prestriate 
visual cortex in the rhesus monkey, 2:11319 

Nonlinear interactions underlying visual orientation behavior of 
the fly, 2:11210 

Receptor coupling i in the toad retina, 2:11296 

Si transmission from toreceptors to ganglion cells in the 
visual — of the giant barnacle (Balanus nubilus), 2:11297 


wi tition in the kitten’s visual cortex, 2:11320 
CATION/EQUIPMENT 


Experience with a joule heated ceramic melter while converting 
simulated high-level waste to glass, 2:9262 (BNWL-2071) 
VOLCANOES, T EXTRACTION 
Fueless power means and methods (Patent), 2:9605 
Method and device for exploiting the geothermal energy in a 
submarine volcano (Patent), 2:9606 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VRAIN REACTOR/REACTOR OPERATION 
Semi-annual y oe report No. 5, January-June 1976, 2:9822 
(DOCKET-50267-575) 
VRAIN REACTOR/REACTOR SAFETY 
Analysis of effect of human interactions on HTGR safety and 
reliability. Final report, 2:10007 (KSC-1037-2) 


Ww 


WASHOUT/ELECTROSTATICS 

Survey of electrical ts of rainout, 2:9314 (UCRL-52027) 
WASPALOY/FABRICATION 

Fabrication process et aga of SiC/superalloy composite 


sheet for exhaust syste —— Technical report, 15 Jul 
(N-7 


1974-31 Oct 1975, on 10532 
WASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
Loading functions for assessment of water pollution from 
nonpoint sources, 2:11184 (EPA-600/2-76-151) 
WASTE DISPOSAL/ENVIRONMENTAL EFFECTS 
Design of — power plant by-product resource storage 
areas, 2:8988 
WASTE DISPOSAL/LEGISLATION 
Impact of British legislation upon disposal of waste, 2:10263 
WASTE HEAT/DIFFUSION 
Meteorological effects of energy dissipation at large power 
_ 2:11203 (ATDL-76/14) 
Ww HEAT/ENVIRONMENTAL EFFECTS 
Climatic aspects of waste heat, 2:11149 
WASTE HEAT/HEAT RECOVERY 
Device for waste heat recovery and sand removal in the Bayer 
process (Patent), 2:10247 
Energy recovery between idea and reality, 2:10250 (ERDA-tr- 
165) 


6-17202) 


supply of the future, efficient or rationed, 2:10113 
(ERDA-tr-165) 
WASTE HEAT/USES 

Waste heat utilization (citations from the NTIS data base). 

R ~ for 1964-Mar 1976 (165 citations), 2:9627 (NTIS/PS- 
76/0276) 

Waste heat utilization. a. I. 1970-1974 (citations from the 
mary | Index data base for 1970-1974 (179 
citations), 2:10246 (NTIS/PS.76 277) 

WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 

Protein production rates by algae using swine manure as a 
substrate, 2:10213 

Waste management systems in relation to land 

wy utilization, 2:10210 

Ww. MANAGEMENT/AGRICULTURAL WASTES 
Manure energy consumption in swine confinement 
systems ens (Onidation ditch or gutter flush), 2: "10192 
WASTE MANAGEMENT/ECONOMICS 

Economic and financing model for implementi a waste 
m: ment/resource reco 2:1027 

Uncle eoonantle base for sta Be apelin aed 2:10121 


WASTE PROCESSING PLANTS/FEASIBILITY 
eperery in the United States: status of implementations, 


2:102: 

WASTE MANAGEMENT/ENERGY CONSUMPTION 
Emerging economic base for low-energy agriculture, 2:10121 
Manure ent energy coneumeiion Gs swine confinement 

ms (Oxidation ditch or gutter flush), "21019 10192 

Ww MANAGEMENT. Y CONVERSION 

Urban-rural environmental combination program (Total waste 
management system for medium-sized city in Japan), 2:9392 

WASTE MANAGEMENT/FINANCING 

Economic and financing model for im — rg - waste 
management/resource ts, 2:10 

WASTE MANAGEMENT/GLOBAL ASPECTS 
Steady-state demand-output-waste economy, ai 10128 

WASTE MANAGEMENT/MATERIALS VERY 
Urban-rural environmental combination program (Total waste 

management system for medium-sized city in Japan), 2:9392 
WASTE STE MANAGEMENT/MEETINGS 
Conversion of refuse to energy. First international conference 
and technical exhibition held at Montreux, Switzerland, 
November 3-5, 1975, 2:9352 
—_. ulture, and waste management (Book of conference 
nae = ings), 2:10186 

WASTE MANAGEMENT/RECYCLING 
Mathematical model for technical recycling, 2:10258 
R ling: fundamentals and con 4 

WASTE MANAGEMENT/SOCIO- ‘(ONOMIC FACTORS 
Choice between reclamation and the recovery of energy from 

refuse, 2:10267 
WASTE PROCESSING 
See also ANAEROBIC DIGESTION 
LANDGARD PYROLYSIS SYSTEM 
MATERIALS RECOVERY 
PUROX PYROLYSIS PROCESS 
RADIOACTIVE WASTE PROCESSING 

WASTE PROCESSING/AUTOMATION 
Automated handling of poultry processing wastes, 2:10139 

WASTE PROCESSING/COMPARATIVE EVALUATIONS 
Comparative evaluation of ysis processes, 2:10269 

Ww PROCESSING, GY C VATION 
Energy impacts of water pollution control, 2:10137 

— PROCESSING/ENERGY CONSUMPTION 

ion in wastewater treatment, 2:10191 

WASTE PROCE! ING/LIQUID WASTES 
Seemten of liquid wastes in the power industry, 2:9095 

WASTE PROCESSING/PLANNING 
Trace element a and removal/recovery from coal 

and coal was report, July 1-September 30, 1975, 
2:8976 (LA-6497-PR) 

WASTE PROCESSING PLANTS/DESIGN 
Combination of incineration and electricity generation, 2:9396 
Conversion of municipal solid waste to a liquid fuel by pyrolysis, 

2:9354 
— and development of the Monroe Count , New York, 
id waste resource recovery facility, 2 
Energy recovery from solid waste, 2:9423 
Full scale refuse pyrolysis system for Baltimore, Maryland, 
2:9404 


Garrett oil-from-waste process and resource recovery system, 
2:9370 
Integrated approach to wastewater and solid waste processing, 
2:10859 
Processing residues for profit (Incinerator residues, residues 
from non- ysis systems, and heavy fraction from 
air classification of shredded municipal wastes), 2:10863 
e sludge and refuse combined, 2:9356 
om: sted gim solutions for the conversion of municipal 
refuse to industrial steam (Design factors to assure reliability 
x... process steam), 2:9415 
ing pyrolysis solid waste conversion system, 2:10857 
Sol waste quileation, 2:9359 
Solid waste resource recovery system for Memphis, Tennessee, 
2:9407 
Solid waste for power generation fuel in a small city, 2:9408 
Transformation of waste into energy and a mineralized reusable 
granulate with a high temperature system, 2:10861 
Union Electric Company’s solid waste utilization system 
(Privately owned system for resource and energy recovery), 
2:10862 
WASTE PROCESSING PLANTS/ECONOMICS 
Boston North Shore System: a case study of a multi-community, 
ivately financed refuse disposal and energy recovery system, 
9418 
How economic is ene 
WASTE PROCESSING 
Refuse incineration with costs one ye design and 
practical experience, 2:9395 


yrs = 2:9411 
Y YIELD 





WASTE PROCESSING PLANTS/FEASIBILITY 


WASTE PROCESSING PLANTS/FEASIBILITY STUDIES 
The economics of waste water-aquaculture systems, 2:10856 
(PB-249547) 
WASTE PROCESSING PLANTS/HEAT RECOVERY 
Heat from domestic refuse: cost-benefit analysis, 2:9414 
Thermal decomposition of plastic waste containing polyvinyl- 
chloride, 2:9421 
WASTE PROCESSING PLANTS/INCINERATORS 
Prepared vs. unprepared refuse fired steam generators 
(Comparison of costs of mass and suspension burning 
tems), 2:9412 
Refuse management: three forms of burning for energy recovery 
congrats evaluation of mass burning, semi-suspension 
firing, and fuel suspension firing), 2:941 
WASTE PROCESSING PLANTS/MEETINGS 
Conversion of refuse to energy. First international conference 
and technical exhibition held at Montreux, Switzerland, 
November 3-5, 1975, 2:9352 
WASTE PROCESSING PLANTS/OPERATION 
Operating experience on combined incineration of municipal 
refuse and sewage sludge, 2:10858 
Recovering resources from urban refuse by the Bureau of Mines 
processes, 2:10864 
WASTE PROCESSING PLANTS/PERFORMANCE 
Danish central processing facility for industrial and other 
roblem waste-planning: design and start-up experience of the 
yborg plant, 2:9426 
Dry recycling plant, 2:9425 
French experience with facilities for combined processing of 
municipal refuse and sludge, 2:10860 
St. Louis refuse fuel demonstration plant: Technical and 
economic performance, 2:9387 
Waste power plant in Zuercher-Oberland: operating experiences 
and their significance for the second generation, 2:9397 
WASTE PROCESSING PLANTS/PERFORMANCE TESTING 
zing test of municipal waste in Japan, 2:9405 
waste PROCESSING PLANTS/POWER GENERATION 
Characteristics of the refuse incineration plant ‘’Stellinger 
Moor’’ (MVA II) in Hamburg, 2:9398 
Status of waste incineration plants with heat recovery in the 
German Federal Republic, 2:9394 
Waste power plant in Zuercher-Oberland: operating experiences 
and their significance for the second generation, 2:9397 
WASTE PROCESSING PLANTS/SOCIO-ECONOMIC 
FACTO 
Boston North Shore System: a case study of a multi-community, 
privately financed refuse disposal and energy recovery system, 
2:9418 
Refuse to energy, Memphis style, 2:9428 
WASTE PROCESSING PLANTS/STEAM GENERATION 
Status of waste incineration plants with heat recovery in the 
German Federal Republic, 2:9394 
Two controlled high temperature waste to energy projects, 
2:9417 
WASTE SOLUTIONS 
See LIQUID WASTES 
WASTE WATER/CHEMICAL RADIATION EFFECTS 
Procedure for conditioning high-level solidified wastes, 2:9276 
WASTE WATER/CONTROL 
Coal conversion process wastewater control (5 refs.), 2:8972 
(EPA-600/2-76-149) 
WASTE WATER/COOLING 
Method for the rapid temperature lowering of power plant waste 
water (Patent), 2:9884 
| WASTE WATER/DECONTAMINATION 
Mound Laboratory activities for the Division of Ph 
Research: Jan -June 1976, 2:10623 (MLM- ois) 
WASTE WATER/FILTRATION 
Gas washer and liquid treatment system (Patent), 2:10251 
WASTE WATER/MANAGEMENT 
Integrated systems for power plant cooling and wastewater 
management, 2:10183 
WASTE WATER/PURIFICATION 
Removal of trace metals from wastewater by lime and ozonation, 
2:11189 
WASTE WATER/RECYCLING 
Total wastewater recycling and zero discharge in St. Petersburg, 
Florida, 2:10138 
Water recycle treatment system for use in metal processing 
(Patent), 2:10252 
WASTE WATER/WASTE MANAGEMENT 
Energy consumption in wastewater treatment, 2:10191 
WASTE WATER/WASTE PROCESSING 
Climatic effects on wastewater treatment (3 refs.), 2:8924 
(EPA-600/2-76-149) 
Energy consumption in wastewater treatment, 2:10191 
Energy impacts of water pollution control, 2:10137 
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Improvement in, or relating to, waste-waters (Patent, resulting 
— 7 preparation of ammonium diuranate from UF,), 


hele for the treatment of phenol-containing waste water from 
coal gt on gasification processes (Patent; 2 claims; 2 
drawings), 2 

The economics of waste water-aquaculture systems, 2:10856 
(PB-249547) 

ASTES 


See also GASEOUS WASTES 
INDUSTRIAL WASTES 
LIQUID WASTES 
MUNICIPAL WASTES 
NONRADIOACTIVE WASTES 
ORGANIC WASTES 
RADIOACTIVE WASTES 
SOLID WASTES 
WASTE HEAT 
WASTES/SAMPLING 
Analytical techniques for sample characterization in 
environmental assessment programs, 2:10580 (EPA-600/2-76- 
149) 
WATER 
See also DRINKING WATER 
GROUND WATER 
SEAWATER 
SURFACE WATERS 
WATER/CHEMICAL ANALYSIS 
Uranium concentrations in natural waters, South Park, Colorado 
(Part of National Uranium Resource Evaluation program), 
2:10584 (LA-6400-MS) 
WATER/CORROSIVE EFFECTS 
Steam generator materials engineering eighth quarterly report, 
April-June 1976, 2:10466 (GEAP-14029-8) 
WATER/COSMOCHEMISTRY 
H,O maser emission associated with T Tauri and other regions 
of star formation, 2:11420 (AD-A-018361) 
WATER/ELECTRON-MOLECULE COLLISIONS 
Excitation energy of *B, state of H,O calculated from 
generalized oscillator strengths, 2:11534 
WATER/EXCITED STATES 
Excitation energy of *B, state of H,O calculated from 
generalized oscillator strengths, 2:11534 
WATER/ION-MOLECULE COLLISIONS 
Investigation of ion-ion recombination cross sections. Report for 
19 Oct 1974-18 Oct 1975, 2:11525 (AD-A-021286) 
WATER/NEUTRON REACTIONS 
Integral measurements to test neutron scattering and gamma-ray 
production cross sections for Be, C, N, H,O, and Fe. Final 
report, Aug 1971-May 1975 (2 to 20 MeV), 2:11672 (AD-A- 
022196) 
Low energy time-of-flight spectra from spheres pulsed by 14- 
MeV neutrons, 2:12113 (UCID-17223) 
WATER/NEUTRON TRANSPORT 
Neutron thermalization in light water: measurement and 
calculation of spectra, 2:11818 
WATER/RECYCLING 
Conservation of water for core flow (Patent), 2:9074 
WATER COOLED REACTORS 
See also ACPR REACTOR 
BR-2 REACTOR 
BWR TYPE REACTORS 
MURR REACTOR 
OSIRIS REACTOR 
PWR TYPE REACTORS 
WATER COOLED REACTORS/ECCS 
Frequency of undulations on a falling water film, 2:10039 
WATER COOLED REACTORS/FUEL PLATES 
Plate-shaped fuel element and a method for manufacturing same 
(Patent), 2:9916 
WATER COOLED REACTORS/LOSS OF COOLANT 
Review and analysis of state-of-the-art of multi pump 
technology. Technical Report No. 1, 2:10020 (PB-252749) 
WATER COOLED REACTORS/PRIMARY COOLANT 
CIRCUITS 
Device for measuring the boron concentration of the light water 
of a nuclear reactor primary circuit (Patent), 2:9935 
WATER COOLED REACTORS/REACTOR COOLING 
SYSTEMS 
Evaluation of subcooled water thrust forces, 2:10065 
Mass transfer in the contamination of isothermal steel surfaces, 
2:9910 
WATER COOLED a Gecosiieas Meese MATERIALS 
Heavy-Section Steel Tec 
report for April-June 1976, 2:10406 04s (ORNL/NURECTM-49) 
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WATER COOLED pone de ORS/REACTOR VESSELS 
Heavy-section steel technology 4 Quarterly progress 
report for Jan -March 1976, 2:10405 
(ORNL/NUREG/TM-28) 


WATER COOLED REACTORS/TECHNOLOGY ASSESSMENT 
Total impacts of alternative energy systems, 2:10199 (N-74- 


72717) 
WATER MODERATED REACTORS 
See also ACPR REACTOR 
BR-2 REACTOR 
BWR TYPE REACTORS 
MURR REACTOR 
OSIRIS REACTOR 
PWR TYPE REACTORS 
WATER MODERATED REACTORS/TECHNOLOGY 
ASSESSMENT 
be impacts of alternative energy systems, 2:10199 (N-74- 
72717) 
WATER POLLUTION 
Summaries of foreign government environmental reports. 
Number 41, 2:11091 (NTISUB/B-135) 
Summaries of foreign government environmental reports. 
Number 41, 2:11092 (NTISUB/B-135-76/001 ) 
Summaries of foreign government environmental reports. 
Number 42, 2:11093 (NTISUB/B-135--76/002) 
WATER POLLUTION/BIOLOGICAL EFFECTS 
Aquatic field surveys at Radford, Holston, Volunteer, and Milan 
Army Ammunition Plants. Volume I. Radford. Final report, 
2:11182 (AD-A-024191) 
WATER POLLUTION/CHEMICAL ANALYSIS 
Trace metal associations in sub-artic fjord environments. 
Progress report April 1974-March 1975 (Copper, lead), 
2:11187 (RLO-2229-T1-30) 
WATER POLLUTION/CONTROL 
Energy impacts of water pollution control, 2:10137 
WATER POLLUTION/ENVIRONMENTAL EFFECTS 
Loading functions for assessment of water pollution from 
nonpoint sources, 2:11184 (EPA-600/2-76-151) 
WATER POLLUTION/MEETINGS 
Pollution: engineering and scientific solutions. Proceedings of a 
conference held in Tel Aviv, Israel, June 12-17, 1972, 
2:11107 
WATER POLLUTION/MONITORING 
In-situ parts-per million analysis of marine sediments by x-ray 
fluorescence techniques, 2:11183 (BNWL-SA-5705 ) 
Preliminary emissions assessment of conventional stationary 
combustion systems. Volume II. Final report, Mar-Dec 1975, 
2:11105 (PB-252175) 
WATER POLLUTION ABATEMENT/TECHNOLOGY 
ASSESSMENT 
Water pollution abatement technology: costs and capabilities 
petroleum refining industry, 2:9101 (PB-243830) 
WATER RESERVOIRS/ENVIRONMENTAL EFFECTS 
Hydro energy and irrigation: Rakaia River concept study. 
Summary. Report No. 7, 2:10126 (NP-21133) 
WATER RESERVOIRS/FEASIBILITY STUDIES 
Hydro energy and irrigation: Rakaia River concept study. 
Summary. Report No. 7, 2:10126 (NP-21133) 
WATER RESERVOIRS/MATHEMATICAL MODELS 
Environmental assessment of impacts of coal development on 
the water resources of the Yampa River Basin, Colorado and 
Wyoming. Phase II. Work plan, 2:9005 (USGS-OFR-76-368) 
WATER RESOURCES/CONSUMPTION RATES 
Manure management energy consumption in swine confinement 
systems (Oxidation ditch or gutter flush), 2:10192 
WATER RESOURCES/MANAGEMENT 
Integrated systems for power plant cooling and wastewater 
management, 2:10183 
Project evaluation in water resources: budget constraints. 
echnical r , 2:10127 (PB-243567) 
WATER RESOURCES/RESOURCE CONSERVATION 
Energy impacts of water pollution control, 2:10137 
Integrated systems for power plant cooling and wastewater 


a ee 2:10183 
WATER VAPOR/COSMOCHEMISTRY 
Unusual H,O maser source near Herbig-Haro object number 11. 
2:11421 (AD-A-018458) 
WATER VAPOR/EMISSION SPECTRA 
An assessment of the NASA band model formulation for 
calculating the radiance and transmission of hot and cool 
. Report for 1 Jul-30 Dec 1975, 2:10601 (AD-A-023138) 
WA (SHOCK) 
See SHOCK WAVES 
WEAK INTERACTIONS/P INVARIANCE 
Regular and irregular alpha-decay of '*O, 2:11641 (CONF- 
$09135-P1) 


WINKLER PROCESS/ECONOMICS 


WEATHER/MODIFICATIONS 
Cooling towers and weather modification, 2:11150 
WELDED JOINTS/ACOUSTIC EMISSION TESTING 
Inspection of nuclear reactor welding by acoustic emission. 
Interim report No. 1, 2:9879 (PB-245725) 
WELDED JO /IMPACT STRENGTH 
Heavy-Section Steel Technology Program quarterly progress 
report for April-June 1976, 2:10406 (ORNL/NUREG/TM-49) 
WELDED JOI /MECHANICAL PROPERTIES 
Mechanical properties test data for structural materials. 
Quarterl ress report for period ending July 31, 1976, 
2: 10404 ( RNL-5200). a Ene 
WELDED JOINTS/TENSILE PROPERTIES 
Microstructure and tensile properties of 2 1/4 Cr-1 Mo steel 
weldments with varying carbon contents, 2:10418 
WELDING MACHINES/MODIFICATIONS 
Design modification for high voltage electron beam welding 
machine, 2:10669 (BDX-613-1488) 
WELDS 
See WELDED JOINTS 
WELL CASINGS/MATERIALS TESTING 
Concrete-polymer materials for geothermal applications. 
Progress report No. 6, July-September 1975, 2:9598 (BNL- 
20571) 
Concrete-polymer materials for geothermal applications. 
Progress report No. 9, April-June 1976, 2:9600 (BNL-21665) 
WELL CASINGS/SEALS 
Geothermal energy well casing seal (Patent), 2:9597 
WELL LOGGING/EQUIPMENT 
Method and apparatus for borehole logging (Patent), 2:10947 
WELLMAN-GALUSHA PROCESS/FLOWSHEETS 
Low energy gas retrofit to industry (9 refs.), 2:8926 (EPA- 
600/2-76-149) 
WEST VALLEY PROCESSING PLANT/MODIFICATIONS 
Modifying the West Valley Reprocessing Plant, 2:9228 
WEST VALLEY PROCESSING PLANT/PLANNING 
Modifying the West Valley Reprocessing Plant, 2:9228 
WEST VIRGINIA/LITHOLOGY 
Lithologic description of cored wells No. 11940 and No. 12041 
in the Devonian Shale in the Cottageville, West Virginia area, 
2:9110 (MERC/TPR-76/7) 
WHISTLERS/WAVE PROPAGATION 
A frequency-tracking direction finder for whistlers and other 
very low frequency signals. Technical report, 2:11483 (AD-A- 
022834) 
WILD ANIMALS/BEHAVIOR 
Multivariate Ornstein-Uhlenbeck process in studies of home 
range. Technical report No. 2, 2:11176 (ORO-5147-1) 
WILD ANIMALS/HOME RANGE 
Multivariate Ornstein-Uhlenbeck process in studies of home 
range. Technical report No. 2, 2:11176 (ORO-5147-1) 
WILD ANIMALS/TELEMETRY 
Multivariate Ornstein-Uhlenbeck process in studies of home 
range. Technical report No. 2, 2:11176 (ORO-5147-1) 
WIND/DAILY VARIATIONS 
Standard deviation of wind direction as a function of time; three 
hours to five hundred seventy-six hours (Eastern Tennessee), 
2:11048 (ATDL-76/14) 
WIND/MATHEMATICAL MODELS 
Post stabilization ionization level predictions, volume iii of the 
calendar year 1974 annual report to the defense nuclear 
agency. Interim report, 2:11496 (AD-A-017491) 
WIND POWER/ECONOMICS 
Assessment of solar and wind energy from the electric utility 
view point, 2:9435 
WIND POWER PLANTS/ECONOMICS 
Preliminary results of the large experimental wind turbine phase 
of the national wind energy program, 2:9611 
WIND POWER PLANTS/POWER GENERATION 
Preliminary results of the large experimental wind turbine phase 
of the national wind energy program, 2:9611 
WIND TURBINES/COMPARA EVALUATIONS 
Comparison of different wind energy conversion systems. Part I. 
The NOAH system compared with the Ulrich HUTTER 
system, 2:9612 (RFP-Trans-204) 
WIND TURBINES/RESEARCH PROGRAMS 
Preliminary results of the large experimental wind turbine phase 
of the national wind energy program, 2:9611 
WIND TURBINES/SPECIFICATIO Ss 
Comparison of different wind energy conversion systems. Part I. 
The NOAH system compared with the Ulrich HUTTER 
system, 2:9612 (RFP-Trans-204) 
WINDOWS/HEAT LOSSES 
Construction design as an influential factor in space 
conditioning, 2:10232 (ERDA-tr-166) 





WINKLER PROCESS/ECONOMICS 


WINKLER PROCESS/ECONOMICS 

Winkler Process: a route to clean fuel from coal, 2:8920 (EPA- 
600/2-760149) 

WINKLER PROCESS/FLOWSHEETS 

Winkler Process: a route to clean fuel from coal, 2:8920 (EPA- 
600/2-76-149) 

WISCONSIN/AGRICULTURAL WASTES 
Energy and economic analysis of anaerobic digesters, 2:10206 
WISCONSIN/THORIUM ORES 

Uranium and thorium occurrences in Precambrian rocks, Upper 
Peninsula of Michigan and northern Wisconsin, with thoughts 
on other ible settings, 2:9157 (GJBX-48(76)) 

WISCONSIN/URANIUM DEPOSITS 

Uranium and thorium occurrences in Precambrian rocks, Upper 
Peninsula of Michigan and northern Wisconsin, with thoughts 
on other possible settings, 2:9157 (GJBX-48(76)) 

WOOD/CARBONIZATION 

Fluidized bed carbonization (Patent; of wood to produce solid 

and gaseous fuel), 2:9377 
WOOD/MEETINGS 

First Rocky Mountain fuel symposium. Proceedings of a 
conference held January 30, 1976, in Provo, Utah (27 
abstracts only), 2:10177 (CONF-760138-( Absts. )) 

WOOD WASTES/FLUIDIZED-BED COMBUSTION 

Development of a solid-waste-fired gas turbine system, 2:9409 

WOOD WASTES/INVENTORIES 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 2. East North-Central, including: Illinois, 
Indiana, Michigan, Ohio, and Wisconsin, 2:9501 (TID- 
27162/2) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 3. West North-Central, including: lowa, 
Kansas, Minnesota, Missouri, Nebraska, North Dakota, and 
South Dakota, 2:9502 (TID-27162/3) 

Crop, forestry, and manure residues inventory: continental 
United States. Volume 4. South Atlantic, including: Delaware, 
Florida, Georgia, Maryland, North Carolina, South Carolina, 
Virginia, and West Virginia, 2:9503 (TID-27162/4) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 5. East South-Central, including: Alabama, 
Kentucky, Mississippi, and Tennessee, 2:9504 (TID-27162/5) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 6. West South-Central, including: Arkansas, 
Louisiana, Oklahoma, and Texas, 2:9505 (TID-27162/6) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 7. Mountain, including: Arizona, Colorado, 
Idaho, Montana, Nevada, New Mexico, Utah, and Wyoming, 
2:9506 (TID-27162/7) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 8. Pacific, including: California, Oregon, and 
Washington, 2:9507 (TID-27162/8) 

Crop, forestry, and manure residue inventory: continental United 
States. Volume 1. New England and Mid-Atlantic, including: 
Connecticut, Maine, Massachusetts, New Hampshire, Rhode 
Island, Vermont, New Jersey, New York, and Pennsylvania, 
2:9500 (TID-27162/1) 

WORKERS 
See PERSONNEL 
WORMS (SEGMENTED) 
See ANNELIDS 
WUERGASSEN REACTOR/REACTOR COMMISSIONING 
Dismissal of the action against Wuergassen, 2:9832 
WWER TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Corrosion resistance of steels in conditions simulating the 
operation of the primary loop of a water-moderated water- 
cooled reactor, 2:9716 

WYOMING/GROUND WATER 

Northern Great Plains resources program: possible development 
of water from Madison group and associated rock in Powder 
River Basin, Montana-Wyoming (Coal conversion facilities 
requirements), 2:8928 (PB-243405) 

WYOMING/MAPS 
Regional topography, physiography, and geology of the Northern 
reat Plains. Open file report, 2:9031 (PB-243982/6ST) 
WYOMING/NATURAL GAS DEPOSITS 

Eocene fluvial drainage patterns and their implications for 
meget and hydrocarbon exploration in the Wind River 
Basin, W — os ci Aa (USGS-OFR-75-408) 

WYOMING 
Regional em . TS and geology of the Northern 
reat Plains. Open file report, 2:9031 (PB-243982/6ST) 
WYOMING/URANIUM DEPOSITS 

Eocene fluvial drainage patterns and their implications for 
uranium and hydrocarbon exploration in the Wind River 
Basin, Wyoming, 2:9159 (USGS-OFR-75-408) 


ERA Vol. 2, No. 05 


WYOMING/WATER RESOURCES 
Environmental assessment of impacts of coal development on 
the water resources of the Yampa River Basin, Colorado and 
Wyoming. Phase II. Work plan, 2:9005 (USGS-OFR-76-368 ) 


x 


X CHROMOSOME 
See HETEROCHROMOSOMES 
2X DEVICES/PLASMA CONFINEMENT 
2XIIB plasma confinement experiments , 2:11846 (UCRL- 
78121) 
2XIIB plasma confinement experiments, 2:11847 (UCRL- 
78121(Rev.1)) 
XENON/ADSORPTION 
Method and arrangement for the treatment of off-gases, 
containing radioactive wastes, especially krypton and xenon 
nuclides, 2:9277 
XENON/CHEMICAL REACTIONS 
Experimental investigation of the chemistry of excited states of 
rare gases. Technical progress report, October a 1975-July 
15, 1976 (Quenching rate constants and branc ratios for 
rare gas halide excimer formation), 2:10604 TOO 2807-3) 
XENON/RADIOACTIVE WASTE PROCESSING 
Method and arrangement for the treatment of off-gases, 
containing radioactive wastes, especially krypton and xenon 
nuclides, 2:9277 
XENON 124/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: January-June 1976, 2:10623 (MLM-2354) 
XENON 136/ISOTOPE SEPARATION 
Mound Laboratory activities for the Division of Physical 
Research: January-June 1976, 2:10623 (MLM-2354) 
XENON 137/ENERGY LEVELS 
Systematics of the 13/2* single-particle level in the N = 83 
isotopes (Unified model), 2:1 1720 (CONF-7509135-P2) 
XENON IONS/ION-ATOM COLLISIONS 
Symmetric charge transfer in low-energy ion-atom collisions. 
Scientific jnl (Below 1 keV), 2:11526 (AD-A-022428) 
X-RAY DETECTION 
Fast x-ray shutters (X-ray diffraction measuring methods), 
2:11881 
X-RAY DOSIMETRY 
Graded-z flash-bremsstrahlung depth dose spectrometer. Final 
report, 2:10915 (AD-A-023764) 
X-RAY T 
See also X-RAY SOURCES 
X-RAY EQUIPMENT/PERFORMANCE TESTING 
Photographic quality assurance in diagnostic radiology, nuclear 
medicine, and radiation therapy. Volume I. The basic 
principles of daily photographic quality assurance, 2:11340 
(FDA-76-8043 ) 
X-RAY FLUORESCENCE ANALYSIS/SAMPLE PREPARATION 
New methods of bead pre ion for x-ray fluorescence and 
atomic absorption, 2:10590 (UCRL-Trans-11171) 
X-RAY RADIOGRAPHY/NEUTRON SOURCES 
X-ray and nuclear radiation facilities: personnel safety features, 
2:10844 (Y-1754(Rev.1)) 
X-RAY RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
X-RAY SOURCES/DESIGN 
X-ray generator (Patent), 2:9332 
X-RAY SOURCES/LASER-PRODUCED PLASMA 
X-ray conversion efficiency of a CO, laser produced 
polyethylene plasma. Final report, 2:11945 (AD-A-019651) 
X-RAY SOURCES/X-RAY DOSIMETRY 
Graded-z flash-bremsstrahlung depth dose spectrometer. Final 
report, 2:10915 (AD-A-023764) 
X-RAY SOURCES/X-RAY SPECTRA 
Graded-z flash-bremsstrahlung depth dose spectrometer. Final 
report, 2:10915 (AD-A-023764) 
Measurements of the x-ray spectrum from the Rehyd machine, 
2:10940 (SAND-76-0426) 
X-RAY SPECTROMETERS 
Current methods for laboratory analysis of environmental levels 
of radioactivity, 2:10942 
Graded-z flash-bremsstrahlung depth dose spectrometer. Final 
report, 2:10915 (AD-A-023764) 
X-RAY SPECTROMETERS/GEOMETRY 
Convex curved crystal spectograph for pulsed plasma sources. 
Final report, 2:11911 (AD-A-022813) 
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X-RAY SPECTROMETERS/OPERATION 
Measurements of the x-ray spectrum from the Rehyd machine, 
2:10940 (SAND76-0426) 
X-RAY SPECTROMETERS/PHOTODIODES 
Active readout KAP x-ray Dyer (Laser-produced plasma 
diagnostics), 2:11874 (UCRL-77074) 


Y 


Y CHROMOSOME 
See HETEROCHROMOSOMES 
Y*RESONANCES/PARTICLE PRODUCTION 
New data on K~pyields anti K°n and a anti KN 
analysis below 1.2 GeV/c, 2:11575 (LBL-5502) 
YELLOWSTONE NATIONAL PARK/HOT SPOTS 
Yellowstone: seismic evidence for a chemical mantle plume, 
2:9573 
YELLOWSTONE ‘NATIONAL PARK/SEISMIC SURVEYS 
Yellowstone: seismic evidence for a chemical mantle plume, 
2:9573 
YTTERBIUM 166/HIGH SPIN STATES 
Backbending: Coriolis antipairing or rotational alignment. Very 
high spin (up to 80h) states, 2:11734 (CONF-7509135-P1) 
YTTERBIUM 168/HIGH SPIN STATES 
Backbending: Coriolis antipairing or rotational alignment. Very 
high spin (up to 80h) states, 2:11734 (CONF-7509135-P1) 
YTTERBIUM 170/ENERGY LEVELS 
Low and high energy 0* and 2* excitations in deformed nuclei, 
2:11730 (CONF-7509135-P1) 
YTTERBIUM 170/HIGH SPIN STATES 
Backbending: Coriolis antipairing or rotational alignment. Very 
high spin (up to 80h) states, 2:11734 (CONF-7509135-P1) 
M 


Studies of yttrium gettering efficiency in radioisotopic heat 
sources, 2:9342 (MLM-2370(OP)) 
YTTRIUM/LEACHING 
Leaching of irradiated LWR fuel pellets in deionized and typical 
ground water, 2:9233 (BNWL-2057) 
YTTRIUM ALLOYS/CORROSION 
Hot corrosion of cobalt-base alloys. Final technical report 1 Jun 
1972-31 May 1975, 2:10461 (AD-A024425) 
YTTRIUM ALLOYS/OXIDATION 
Oxide scale adherence mechanisms and the effects of yttrium, 
oxide particles and externally applied loads on the oxidation 
of NiCrAl and CoCrAl alloys. Final technical report 1 Jun 
1972-31 May 1975, 2:10465 (AD-A-024104) 
YTTRIUM ALLOYS/REDUCTION 
Thermogravimetric study of reduction of oxides present in 
oxidized nickel-base alloy powders, 2:10364 (N-76-17225) 
YTTRIUM CHLORIDES/CHEMICAL REACTIONS 
Formation of hydroxy and basic salts of yttrium, 2:10606 
(ORNL-tr-4229) 
YTTRIUM COMPOUNDS/CHEMICAL REACTIONS 
Formation of hydroxy and basic salts of yttrium, 2:10606 
(ORNL-tr-4229) 
YTTRIUM FLUORIDES/CRYSTAL GROWTH 
Preparation and single crystal growth of Er, Tm, Ho doped 
YLIF, laser materials. Annual su report | Jan 1975-31 
Oct 1975, 2:10545 (AD-A-021454) 
YTTRIUM HYDROXIDES/PRECIPITATION 
Formation of hydroxy and basic salts of yttrium, 2:10606 
(ORNL-tr-4229) 
YTTRIUM NITRATES/CHEMICAL REACTIONS 
Formation of hydroxy and basic salts of yttrium, 2:10606 
(ORNL-tr-4229) 
YTTRIUM OXIDES/PERMEABILITY 
bap meg es in nonmetallic solids of interest for fusion 
A 1, 1975-Ai . 
1976, 2: 10520 (ORGea72 ORO4T2I) _ — 
YTTRIUM OXIDES/PHASE STUDIES 
Phase relations and stability studies in the Sa 
pseudo-ternary system. (6) development of microstructure, 
strength and fracture toughness of hot-pressed Si,N,. (7) 
—- of sic with boron compounds. (8). Technical reports, 
2:10490 (AD-A-024268) 
YTTRIUM SULFATES/CHEMICAL REACTIONS 
Formation of hydroxy and basic salts of yttrium, 2:10606 
(ORNL-tr-4229) 


ZIRCONIUM/CATALYTIC EFFECTS 
zZ 


ZENER DIODES 
See JUNCTION DIODES 


See also ANALCIME 
ZEOLITES/CATALYTIC EFFECTS 
Process for manufacturing hydrocarbons (Patent), 2:9378 
ZERO POWER REACTORS 
See also BFS REACTOR 
CFRMF REACTOR 
PURNIMA REACTOR 
ZERO POWER REACTORS/NEUTRON SPECTRA 
Unfolding of neutron spectra from Godiva type critical 
assemblies, 2:9970 (ORNL/RSIC-40) 
ZINC/CATALYTIC EFFECTS 
Periodic variations of overvoltages for water electrolysis in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts ), 2:9347 
ZINC/ECOLOGICAL CONCENTRATION 
Contamination of groundwater by heavy metals from the land 
disposal of fly ash. Technical progress report, June 1, 1976- 
Ai 31, 1976, 2:11166 ( 2727-4) 
ZINC/PRECIPITATION 
Removal of trace metals from wastewater by lime and ozonation, 
2:11189 
ZINC/QUANTITATIVE CHEMICAL ANALYSIS 
Design, construction, and application of XRF systems for 
analysis of trace elements in clinical, biological, and 
environmental samples. ress eae August 1, 1975-June 
30, 1976, 2:11212 (COO-3040-5) 
ZINC/SELF-DIFFUSION 
Mechanism of diffusion in molten zinc and cadmium, 2:10440 
(PB-250865) 
ZINC/SORPTIVE PROPERTIES 
Method for dry removal of sulfur dioxide from furnace flue, 
coal, and other gases (Patent; 4 claims; | drawing), 2:8994 
ZINC 64/ENERGY LEVELS 
Analogue and antianalogue states in “Zn, 2:11714 (CONF- 
7509135-P2) 
ZINC ALLOYS/MAGNETIZATION 
Determination of magnetocrystalline anisotropy in equiatomic 
rare earth-zinc com . 2:10444 
ZINC COMPOUNDS/C ICAL PREPARATION 
Synthesis and characterization of new isomeric water-soluble 
porphyrins. Tetra(2-N-methylpyridyl )porphine and tetra(3-N- 
eo (Acid solvolysis of zinc porphyrin 
isomers), 2:1 
ZINC COMPOUNDS/CHEMICAL REACTION KINETICS 
Synthesis and characterization of new isomeric water-soluble 
porphyrins. Tetra(2-N-methylpyridyl —— and tetra(3-N- 
methylpyridyl )porphine (Acid solvolysis of zinc porphyrin 
isomers), 2:10633 
ZINC OXIDES/ELECTRICAL PROPERTIES 
Noncrystalline semiconductors: electrical and thermal processes. 
Final report 1 Jan-30 Dec 1975, 2:10517 (AD-A-020138) 
/SORPTIVE RTIES 


ZINC OXIDES, PROPE 
ion: a critical review, 2:10557 (COO-2425-4) 
ZINC /ION IMPLANTATION 
Research on nonlinear and integrated optical materials. Final 
report | Jul 1974-30 Jun 1975, 2:10572 (AD-A-022047) 
ZINC SILICIDES/I SPECTRA 
Studies of laser damage phenomena in materials. Interim report, 
1 Nov 1974-31 Oct 1975, 2:10574 (AD-A-023269) 
ZINC-AIR BATTERIES/DESIGN 
Forced-flow electrochemical battery (KOH electrolyte with Zr in 
suspension; patent), 2:10096 
Method and Wace for connecting elements of a forced flow 
——— storage cell (Patent: KOH electrolyte 
containi: Fy at E 2:10097 
ZIRCALOY, 
Zirconium hydride = a > medium for tritium, 2:9291 
(BNWL-2083) 
ZIRCALOY 2/PERMEABILITY 
Diffusion of gases in solids: rare gas diffusion in solids; tritium 
diffusion in fission and fusion reactor metals. Final report, 
and 10437 (ORO-3508-10) 
‘CON/CORROSION RESISTANCE 
“Evaluation of refractories for mineral wool furnaces. Report of 
1975, 2:10526 (PB-250642) 
zinc UF, and alloys i 
Analytical procedures uranium in 
unis ecaume, 3: 10585 (NLCO-1136) 





ZIRCONIUM/CATALYTIC EFFECTS 


ZIRCONIUM/CATALYTIC EFFECTS ee , 
Periodic variations of overvoltages for water pene te in acid 
solutions from cyclic voltametric studies (31 metals as 
electrocatalysts), 2:9347 
ZIRCONIUM/CHEMICAL REACTIONS 
Behavior of molybdenum in mixed-oxide fuel, 2:9200 
ZIRCONIUM/HYDRIDATION 
Zirconium hydride as a storage medium for tritium, 2:9291 
(BNWL-2083) 
ZIRCONIUM 90 TARGET/PROTON REACTIONS 
A microscopic description of IAS transitions induced by 25-, 35- 
, and 45-MeV protons (Differential cross sections), 2:11712 
(AD-A-024139) 
ZIRCONIUM ADDITIONS/DU 
Effects of — aging on ductility of the columbium alloys 
C-103, Cb-1Zr, and Cb-752 and the molybdenum alloy Mo- 
TZM, 2:10401 (N-76-11278) 
ZIRCONIUM ALLOYS 
See also ALLOY-TZM 
ZIRCONIUM BASE ALLOYS 
ZIRCONIUM ALLOYS/CORROSION 
Corrosion resistance of structural materials in conditions of the 
first loop of a boiling reactor, 2:10473 
ZIRCONIUM ALLOYS/CREEP 
Investigation of basic creep mechanisms. Final report 1 Sep 
1974-1 Sep 1975, 2:10386 (AD-A-018645) 
ZIRCONIUM ALLOYS/FABRICATION 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ZIRCONIUM ALLOYS/FRACTURE PROPERTIES 
Fracture toughness and aging behavior of alpha-beta titanium 
alloys. Final technical report, 1 May 1973-15 Mar 1975 (Ti- 
5.25Al-5.5V-0.9Fe-0.5Cu; Ti-6Al-2Sn-4Zr-6Mo), 2:10388 
(AD-A-019518) 
ZIRCONIUM ALLOYS/MECHANICAL PROPERTIES 
Hardening characteristics of Ti-6Al-2Sn-4Zr-6Mo alloy. Final 
report Jun 1970-Feb 1976, 2:10396 (AD-A-025307) 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
Role of zirconium in aluminum alloys, 2:10415 (AD-A-019022) 
ZIRCONIUM ALLOYS/PHASE TRANSFORMATIONS 
Strain energy criterion of martensitic transformation. Technical 
report (Ti alloys), 2:10376 (AD-A-023781) 
ZIRCONIUM ALLOYS/PHYSICAL PROPERTIES 
Refractory metals fabrication technology as applied to fusion 
reactors, 2:10430 (BNWL-2053) 
ZIRCONIUM ALLOYS/POWDER METALLURGY 
A test method for evaluation of metal powders. Final report Nov 
1973-Mar 1975 (Ti-6Al-2Sn-4Zr-6Mo), 2:10353 (AD-A- 
020322) 
ZIRCONIUM BASE ALLOYS 
See also ZIRCALOY 
ZIRCONIUM BASE ALLOYS/THERMAL CONDUCTIVITY 
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Testing Flash X-Ray symposium, Houston, 
Texas, United States of America (USA), 27- 
30 Sep 1976) 

2:9338 See MLM-2349(OP) 
(Modern trend in activation analysis, 
Munich, German, Federal Republic of (F.R. 
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non-crystalline solids, Clausthal, German, 
Federal Republic of (F.R. Germany), 13-17 


Dep. NTIS, $3.50 
(2. topical meeting on the technology of 
controlled nuclear fusion, Richland, 
Washington, United States of America 
(USA), 21-23 Sep 1976) 
2:12065 See UCRL-78079 
2:12094 See BNWL-SA-5818 
2:12050 See UCRL-78148 
2:12048 See UCRL-78082 
2:12080 See PPPL-1292 
2:12064 See UCRL-78069 
2:12093 See ARH-SA-275 
2:12061 See BNWL-SA-5750 
2:12044 See LA-UR-76-2099 
2:12099 See UCRL-78586 
2:12115 See UCRL-78053 
(International meeting on fast reactor safety 
and related physics, Chicago, Illinois, USA, 
Oct 1976) 
2:9781 See BNL-NUREG-21782 
2:9961 See HEDL-SA-861 
2:10003 See HEDL-SA-842 
2:10021 See SAND-76-5386 
2:10023 See SAND-76-9056 
2:10022 See SAND-76-6021 
2:9972 See SAND-76-9057 
2:9999 See GA-A-14090 
2:10000 See GA-A-14118 
(28. southeastern regional meeting of 
American Chemical Society on biological 
applications of liquid chromatography, 
Gatlinburg, Tennessee, United States of 
America (USA), 27-29 Oct 1976) 
2:10654 See DP-MS-76-58 
2:9292 See DP-MS-76-51 





MAR. 15, 1977 
Report No. 
CONF-761006- 


14 
CONF-761011- 


1 
CONF-761012- 


32 
CONF-761014- 

4 
CONF-761017- 


1 
CONF-761020- 


CONF-761101- 


10 
CONF-761103- 


Abstract No. Availability 

(Nuclear science, scintillation and 
semiconductor counter . um, New 
Orleans, Louisiana, Uni — of 
America (USA), 30-22 ro 1976) 
2:11298 NTIS, $3.50 


2:10907 Dep. , $4.00 

2:10908 See LA-UR-76-2284 
2:10909 See LA-UR-76-2285 
2:10911 See LA-UR-76-2303 
2:10910 See LA-UR-76-2291 
2:12127 See BNL-21885 

(Annual meeti of the American Society 
for Information nce, San F; 


Tancisco, 
California, United States of America (USA), 


5-9 Oct 1976) 
2:12145 Dep. NTIS, $3.50 
(6. international conference on plasma 
physics and controlled nuclear fusion 
research, Berchtesgaden, German, Federal 
Republic of (F.R. Germany), 6-13 Oct 
1 ) 


2:12104 See UCRL-77943 

2:12111 Dep. NTIS, $3.50 

2:11950 See UCRL-78005 

2:12075 Dep. NTIS, $4.00 

2:11847 See UCRL-78121(Rev.1) 
2:11843 See PPPL-1278 

2:12105 See UCRL-77957 

2:11962 See PPPL-1282 

2:11868 Dep. NTIS, $3.50 

2:11936 Dep. NTIS, $3.50 

2:11867 Dep. NTIS, $3.50 

2:10487 Dep. NTIS, $3.50 

2:11985 Dep. NTIS, $3.50 

(1. Pacific Basin topical conference on 
nuclear development and the fuel cycle, 
Honolulu, Hawaii, United States of America 
(USA), 11-14 Oct 1976) 

2:9241 See BNWL-SA-5824 
(Proceedings of the advancements in 
retrieval technology as related to 
information systems, Arlington, Virgini 

United States of America (USA), 20-21 ‘Oct 
1976) 
2:11200 Dep. NTIS, $3.50 
(Symposium on waste management, Tucson, 
Arizona, United States of Amerida (USA), 


See Y/OWI/TM-1 

See NVO-410-38 

See SAND-76-5992 

See UCRL-78727 
(24. conference on remote systems 
technology, Washington, District of 
Columbia, United States of America (USA), 
14-19 Nov 1976) 
2:10707 See LA-UR-76-1274 
2:12095 Dep. NTIS, $3.50 
2:10659 Dep. NTIS, $4.00 
(ANS winter meeting, Washington, District 
of Columbia, United States of America 
(USA), 15-19 Nov 1976) 
2:12112 Dep. NTIS, $3.50 
2:11813 See LA-UR-76-1439 
2:9994 See BNWL-SA-5922 
2:9267 See BNWL-SA-5911 


2: 11359 


PAAAALA 
12) (0) Ud od = 
sists 
So 


Ss =. oe 


- 


TESSTIITTEIIITE TT 
PEEEEEEEEEEEErEree 


SLSSLeSssssss 
SSSS88SSSSSS3S 


- 


3071-174 
3080-10 
3118-11 
3130TA-334 
3140-35 
3151-67 
3151-68 
3267-11 
3326-48 
3399-10 
3419-17 
3420-5 
3462-13 
3539-7 
3566-17 
4028-1 

CREARE-TN- 
226 


1013 


101-75-FR 
180-19044-1 
DDA-EDR- 
8600 
DES- 
76-4 
76-5 
76-6 
76-7 
76-8 


DEU- 

73-6( Ed.1975) 
DMDC- 

2429 

11499 

11879 

11880 


929(Rev.2) 
(Suppl.4) 
30" 


1419 
1420 
1422 
1445 
DP-MS- 
76-51 
76-58 


Abstract No. 


2:10431 
2:10530 
2:10531 
2:10557 
2:10432 
2:11329 
2:11325 
2:11165 
2:9513 
2:9514 
2:9515 
2:9516 
2:11741 
2:9526 
2:11166 
2: 10670 


2:11572 
2:11277 
2:10433 
2:10519 
2:11347 
2:11213 
2:11299 
2:11259 
2:10506 
2:11168 
2:11551 
2:11190 
2:10779 


2:10020 
2:11838 


2:11102 
2:10958 


2:10352 


2:9102 
2:9103 
2:9104 
2:9105 
2:9106 


2:9914 


2:10439 
2:10443 
2:10442 
2:10440 


2:9822 
2:10276 
2:10275 


2:12146 
2:9268 
2:9269 
2:11384 
2:11174 
2:9202 


2:9292 
2:10654 


Availability 


Dep. NTIS, $4.00 
Dep. NTIS, $5.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.50 
Dep 


_ NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $4.00 
“NTIS. $3.50 
= NTIS, $4.00 
. NTIS, $4.00 

. NTIS, $4.00 

. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $4.50 

. NTIS, $3.50 

. NTIS, $4.00 

. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $3.50 
p. NTIS, $3.50 
. NTIS, $3.50 

. NTIS, $5.50 

. NTIS, $3.50 

. NTIS, $3.50 
p. NTIS, $4.00 
. NTIS, $3.50 
p. NTIS, $3.50 
. NTIS, $3.50 
p. NTIS, $4.00 
. NTIS, $3.50 
Dep. NTIS, $7.50 
Dep. NTIS, $3.50 


See PB-252749 
See AD-A-017717 


See PB-250531 
See AD-A-024333 


See AD-A-019960 
See FEA/S-76/345 
See FEA/S-76/346 
See FEA/S-76/347 
See FEA/S-76/348 
See FEA/S-76/349 
INIS 

See PB-251883 
See PB-250830 


See TT-74-53086 
See PB-250865 


See PB-244150 
See PB-243700 


. NTIS, $7.75 


NTIS, $3.50 


. NTIS, $3.50 
. NTIS, $3.50 





EGG- 
1183-1524 
1183-1674 
EPA- 
440/1-76/015-a 
520/5-76-005 


600/2-76-149 
600/2-76-151 
600/9-76-011 


EPRI-NP- 
194 

ER- 
75388-4 

ERDA- 
76-101 
76-102 
76/105 
76/110/0 
76/110/2 
76/110/3 
76/110/4 
76-118 
76/119 
76-124 
76/132 
1549(Vol.1) 
(Draft) 


1549(Vol.2) 
(Draft) 


a ieee 

6/1 

ERDA/NASA/1022- 
76/1 


ERDA-tr- 
155 
162 
165 
166 
170 
171 
172 
177 
179 
184 
187 
188 
190 
192 
193 
194 
195 
197 
198 
199 
200 
201 
202 


Abstract No. 


2:9203 
2:10100 
2:10755 


2:11369 
2:9468 

2:9547 

2:10098 
2:10379 
2:10282 
2:10401 
2:9348 

2:10467 
2:10534 
2:10402 
2:10364 


2:10916 


2:11385 
2:9856 

2:12076 
2:12037 
2:12038 
2:12039 
2:12040 
2:12128 


2:10068 
2:10156 


2:11206 


2:11207 


2:9464 
2:9465 


2:12124 
2:10216 
2:10170 
2:10171 
2:10874 
2:10294 
2:10293 
2:12060 
2:8948 
2:10218 
2:10873 
2:12091 
2:10890 
2:9838 
2:9219 
2:9814 
2:9237 
2:9208 
2:9216 
2:9220 
2:9218 
2:9217 
2:9221 


Availability 


Dep. NTIS, $4.00 
See AD-A-017295 
See AD-A-021269 


NTIS, $3.25 

See N-75-25726 

See N-75-26304/6ST 
See N-75-24866 

See N-75-33223 

See N-75-24739 

See N-76-11278 

See N-75-26500/9ST 
See N-76-14245 

See N-76-11279 

See N-76-14246 

See N-76-17225 


See AD-A-019306 


Dep. NTIS, $5.00 
See PB-251122 


GPO, $3.40 
Environmental Protection 
Agency, Washington, DC 
NTIS 


76/161 


NTIS 

U.S. Environmental 
Protection Agency, Las 
Vegas, Nevada 


NTIS, $6.00 


76/403 


FEA/C- 
74/29 
74/99 
74/104 

FEA/D- 
74/231 
75/373 
76/030 

FEA-EATR- 
75-5 

FEA/G- 
75/360 
75/368 

FEA/S- 
76/345 


. NTIS, $4.00 


. NTIS, $4.50 
. NTIS, $4.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $6.00 
. NTIS, $9.00 
. NTIS, $6.75 
. NTIS, $5.00 
. NTIS, $4.00 
. NTIS, $13.50 
. NTIS, $3.50 
76/346 
Office of NEPA 
Coordination, Washington, 
DC 76/347 


Office of NEPA 


Coordination, Washington, 76/348 
DC 


Dep. NTIS, $4.00 76/349 


. NTIS, $5.00 


RMILA 
. NTIS, $3.50 76/59-EXP 


76/68-EXP 
JSRL- 


FJSRL-TR- 
75-0023 


_ NTIS, $3.50 
. NTIS, $3.50 


Abstract No. 


2:9308 
2:9302 
2:10592 
2:10087 
2:10849 
2:9706 
2:10968 
2:11507 
2:11840 
2:11841 
2:11957 
2:9810 
2:9807 
2:9862 
2:10221 
2:11340 
2:8958 
2:10118 
2:9545 


2:9546 


2:9049 
2:9093 
2:9085 
2:10157 
2:10174 
2:9617 
2:9092 


2:9047 
2:9078 


2:9102 


2:9103 


2:9104 


2:9105 


2:9106 


2:10943 
2:11550 


2:10768 
2:11946 
2:9614 

2:11830 
2:9952 

2:9785 

2:10807 
2:10965 
2:11993 
2:12089 
2:12090 


2:10415 


ERA Vol. 2, No. 5 
Availability 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
See N-75-25146 
INIS 
INIS 


INIS 
INIS 


Dep. NTIS, $6.75 
Dep. NTIS, $7.50 

Dep. NTIS (US Sales Only), 
$5.00 


See N-75-25296 

HEW 

Dep. NTIS, $4.00 

See PB-243580/8ST 

Federal Energy 
Administration, Washington, 
DC 

Federal Energy 
Administration, Washington, 
bc 


See PB-243227/6ST 
See PB-243921/4ST 
See PB-243922/2ST 
See PB-243369 
See PB-243574 
See PB-243413/2ST 


See PB-243581 
See PB-244093 


Federal Energy 
Administration, Washington, 
DC 


Federal Energy 
Administration, Washington, 
DC 


Federal Energy 
Administration, Washington, 
DC 


Federal Energy 
Administration, Washington, 
DC 


Federal Energy 
Administration, Washington, 
DC 

Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
See AD-A-024107 
See AD-A-021776 
See PB-243637/6ST 
See N-75-26949/8ST 
INIS 

INIS 

See AD-A-017800 
See AD-A-017883 
See AD-A-018210 
See AD-A-018532 
See AD-A-019218 


See AD-A-019022 





MAR. 15, 1977 
Report No. 


2335-75 
2387-75 


53 
GA-A- 
13791 
13801( Vol.2) 
13993 


75-9-G-Vol-2 
75-26-G-Vol-2 
GE-SRD- 
75-113 
GEAP- 
10207-33 
10207-35 
14029-8 
GEO/PH/75- 
1 


2 

7 
GEP/CH/75D- 

1 


GESP- 
695-V-1 
695-V-2 

GJBX- 
35-76 
45(76) 
48(76) 

L- 


2533 
GNE/PH- 
5—14 
75-11 
75-17 
GRI/NTP- 
120 
HASL- 
308 
308( App.) 
HDL-TM- 
75-12 
75-14 
75-19 
75-25 
76-7 
HDL-TR- 
1673 
1683 
1716 
1720 
1723 
1731 


1737 
HEDL-ARD-FCI- 


230 
HEDL-ARD-FRA- 

968 
HEDL-BR- 

$853-C4 
HEDL-SA- 


804 


Abstract No. 


2:10416 
2:12058 


2:10119 


2:9739 
2:9851 
2:9740 


2:11185 


2:10315 
2:11105 


2:10395 


2:10001 
2:10002 
2:10466 


2:10735 
2:10548 
2:10722 


2:10765 


2:10468 
2:10469 


2:10584 
2:9156 
2:9157 


2:10764 


2:10982 
2:10983 
2:11334 


2:11492 


2:9958 
2:9959 
2:9960 


2:9786 
2:9787 
2:10483 
2:9788 
2:9789 
2:10003 
2:9961 
2:9790 
2:9791 
2:10496 


2:10004 


Availability 


See AD-A-020095 
See AD-A-019217 


See PB-244200 


. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $5.00 


_ NTIS, $3.50 
_ NTIS, $3.50 
_ NTIS, $4.00 


See PB-252698 
See PB-252175 


See AD-A-023007 


NTIS, $5.45 
NTIS, $4.00 
AT 


See AD-A-018333 
See AD-A-017181 
See AD-A-017184 


See AD-A-023362 


See N-76-18258 
See N-76-18259 


See LA-6400-MS 
Dep. NTIS, $4.00 
Dep. NTIS, $10.00 


See AD-A-023129 


See AD-A-017180 
See AD-A-017220 
See AD-A-021270 


See N-75-33849 


Dep. NTIS, $8.50 
Dep. NTIS, $11.00 


See AD-A-017299 
See AD-A-018450 
See AD-A-023194 
See AD-A-020532 
See AD-A-25084 


See AD-A-017849 
See AD-A-017733 
See AD-A-018142 
See AD-A-020190 
See AD-A-018696 
See AD-A-024809 
See AD-A-024803 


AT 
AT 
. NTIS, $5.00 


p. NTIS, $3.50 

. NTIS, $3.50 
Dep. NTIS, $3.50 
. NTIS, $3.50 

. NTIS, $4.00 

. NTIS, $3.50 

. NTIS, $3.50 

p. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $4.00 


Report No. 


510 
HEDL.-TI- 
76044 


HEDL-TME- 

76-33 

76-34 

76-35 

76-43 

76-44 

76-52 

76-54 

76-68 

76-69 
HONEYWELL- 

2852-40057 
HSR-RR- 

75/4-Ht-Vol-1 

75/4-Ht-Vol-2 
IAEA-CN- 

35/C1 
ICP- 

1072 
IITRI-E- 


5040-12-Vol.1 

$040-12-Vol.2 
JPNRSR- 

7 


23 


JPRS- 
66067 
KFK- 
2293 
KNMI-WR- 
75-12 


1037-2 
10549 


6124-MS(Vol.2) 
6140-tr 
6257 
6381 
6400-MS 
6421-MS 
6435-MS 
6437-PR 
6450-MS 
6463-MS 
6475-PR 
6477-PR 
6478-PR 


Abstract No. 


2:9192 
2:9962 


2:9792 
2:9963 
2:9964 


2:11847 
2:9293 


2:11378 
2:10704 


2:9158 
2:11508 


2:10949 
2:10905 
2:11672 
2:10566 
2:10906 
2:10915 


2:11947 
2:11958 


2:12077 
2:11895 


2:12006 
2:12129 
2:10717 
2:10349 


2:10399 
2:10653 
2:10507 


2:10278 
2:10279 


2:9695 
2:10035 


2:9303 
2:9862 
2:11493 
2:10007 
2:11896 


2:10780 
2:12144 
2:11676 
2:10895 
2:10584 
2:9337 

2:9567 

2:11812 
2:10400 
2:10967 
2:9793 

2:11260 
2:11236 


Availability 
AT 
Dep. NTIS, $3.50 


See N-75-26495/2ST 


See AD-A-018231 
See AD-A-018232 


See UCRL-78121(Rev.1) 


Dep. NTIS, $4.00 


See AD-A-023094 
See AD-A-022961 


INIS 
INIS 


See AD-A-017022 
See AD-A-022848 
See AD-A-022196 
See AD-A-017451 
See AD-A-023477 
See AD-A-023764 


INIS 
INIS 


See N-76-11867 
See N-76-11852 


INIS 

Dep. NTIS, $4.00 
See AD-911533 
Dep. NTIS, $3.50 
Dep. NTIS, $4.50 
Dep. NTIS, $6.00 
Dep. NTIS, $4.50 


See PB-251765 
See PB-251766 


Dep. NTIS (US Sales Only), 
7.50 


$7.5 
Dep. NTIS (US Sales Only), 
$3.50 


NTIS 

See EURFNR-1357 
See N-76-20750 
Dep. NTIS, $7.50 
See N-76-14932 


. NTIS, $3.50 
. NTIS, $5.50 
. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $4.50 
. NTIS, $4.50 
. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 





LA-NUREG- 


Report No. 


6479-MS 
6483-MS 
6485-PR 
6495-MS 
6496-PR 
6497-PR 
6498-PR 
6507-PR 
6517-MS 
6543-MS 
LA-NUREG- 
6488-MS 


76-1274 
16-1439 
76-1839 
76-1840 
76-1841 
76-1868 
76-1924 
76-2099 
76-2162 
76-2284 
76-2285 
76-2291 
76-2303 


LAPR-NUREG- 


6317 
LBL- 
4834 
4898 
4953 
5176 
5189 
$229 
5319 
5361 
$372 
5417 
5418 
$502 
5508 
5518 
LMSC- 
D315647 
LMSC/D- 
460783 


LMSC-HREC-TR-D- 


496534 
LPC- 


2349(OP) 
2351(OP) 
2352(OP) 
2354 


Abstract No. 


2:12130 


2:8976 
2:8977 
2:9341 
2:10781 
2:10896 


2:10008 
2:11216 


2:10707 
2:11813 
2:9670 

2:9671 

2:10067 
2:11214 
2:11564 
2:12044 
2:10685 
2:10908 
2:10909 
2:10910 
2:10911 


2:10009 


2:10587 
2:11538 
2:10362 
2:10378 


2:10714 
2:11485 
2:10363 
2:10516 
2:10743 
2:12131 


2:12045 
2:11959 
2:11960 
2:11872 


2:9109 
2:9110 


2:10280 


2:10971 
2:10972 
2:10973 
2:10974 
2:10843 
2:10975 


2:10164 
2:10165 


2:11512 


2:10708 
2:9338 
2:9339 
2:10552 
2:10623 


Availability 


p. NTIS, $3.50 
_ NTIS, $3.50 
_ NTIS, $4.00 
p. NTIS, $3.50 
. NTIS, $3.50 
_ NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $3.50 
_ NTIS, $4.00 
_ NTIS, $4.00 


. NTIS, $5.00 
. NTIS, $3.50 


. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 


. NTIS, $4.50 


. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $7.50 
. NTIS, $5.00 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $5.50 


See AD-909365 
See AD-A-023468 
See N-76-11882 
See AD-A-019402 
See AD-A-019465 
. NTIS, $4.50 
. NTIS, $3.50 
. NTIS, $4.50 
. NTIS, $4.00 
. NTIS, $3.50 


. NTIS, $3.50 
. NTIS, $4.00 


See N-75-26376/4ST 


. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $3.50 


See PB-243976 
See PB-243977 


See AD-A-019782 


Dep. NTIS, $4.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 


Report No. 


2358 
2370(OP) 
2371 
2372 
2373 
2376 
MML- 

75-152 


MPI- 
PAE/EXTRATERR- 

116 
MRC-R- 

211 

238 
MSC- 

2554 
MSNW- 

75-131-2 
MSU-CL- 

101 

116 

124 


74-72717 
75-24116 
75-24739 
75-24842 
75-24857 
75-24866 
75-24957 
75-25146 
75-25290 
75-25293 
75-25296 
75-25336 
75-25726 
75-25810 
75-25811 
75-26150/3ST 
75-26304/6ST 
75-26376/4ST 
75-26495/2ST 
75-26496/0ST 
75-26500/9ST 
75-26842/SST 
75-26859/9ST 
75-26949/8ST 
75-26957/1ST 
75-28990 
75-33223 
75-33386 
75-33849 
76-10285 
76-10302 
76-11278 
76-11279 
76-11378 
76-11420 
76-11424 
76-11852 
76-11867 
76-11876 
76-11882 
76-13932 
76-14245 
76-14246 
76-14344 
76-14932 
76-14934 
76-15450 
76-17202 
76-17225 
76-17382 
76-17953 
76-17967 
76-18236 
76-18258 
76-18259 
76-20055 
76-20056 
76-20059 


Abstract No. 


2:9270 
2:9342 
2:9271 
2:10598 
2:10655 
2:10588 


2:9693 


2:11501 


2:11481 
2:10951 


2:10682 
2:10766 


2:11711 
2:11712 
2:11738 


2:11795 
2:8929 


2:10199 
2:10281 
2:10282 
2:9466 
2:9467 
2:10098 
2:9086 
2:10968 
2:10099 
2:10219 
2:10221 
2:11087 
2:9468 
2:11411 
2:11499 
2:9384 
2:9547 
2:10280 
2:9548 
2:10222 
2:9348 
2:11500 
2:11491 
2:11830 
2:11466 
2:10589 
2:10379 
2:10782 
2:11492 
2:10546 
2:10434 
2:10401 
2:10534 
2:10840 
2:10783 
2:10784 
2:11895 
2:12077 
2:11961 
2:10363 
2:10435 
2:10467 
2:10402 
2:11998 
2:11896 
2:11883 
2:10785 
2:10532 
2:10364 
2:10786 
2:11914 
2:10576 
2:10403 
2:10468 
2:10469 
2:11440 
2:11441 
2:11412 


ERA Vol. 2, No. 5 


Availability 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


See PB-249017 


See N-76-20749 


See AD-A-021923 
See AD-A-017387 


See AD-A-020101 
See AD-A-023787 


See AD-A-024138 
See AD-A-024139 
See AD-A-024143 


See AD-A-024089 
See PB-251823 


NTIS 
Dep. NTIS, $4.00 
NTIS, $3.75 
NTIS, $7.00 
NTIS, $4.75 
NTIS, $3.25 
NTIS, $3.75 
NTIS, $3.75 
NTIS, $3.25 
NTIS, $5.25 
NTIS, $5.25 
NTIS, $3.75 
NTIS, $3.75 
NTIS, $4.25 
NTIS, $3.25 
NTIS, $3.25 
NTIS, $3.25 
NTIS, $3.25 
NTIS, $7.25 
NTIS, $5.75 
NTIS, $3.75 
NTIS, $3.25 
NTIS, $3.25 
NTIS, $4.25 
NTIS, $3.25 
Dep. NTIS, $4.00 
NTIS, $3.50 
NTIS, $4.00 
NTIS, $3.50 
NTIS, $10.50 
NTIS, $5.00 
NTIS, $3.75 
NTIS, $3.50 
NTIS, $6.00 
NTIS, $4.50 
NTIS, $5.00 
NTIS, $4.00 
NTIS, $3.50 
NTIS, $4.00 
NTIS, $5.00 
NTIS, $4.00 
NTIS, $3.50 
NTIS, $4.00 
NTIS, $4.50 
NTIS, $4.00 
NTIS, $3.50 
NTIS, $11.00 
NTIS, $4.00 
NTIS, $3.50 
NTIS, $4.00 
NTIS, $3.50 
NTIS, $3.50 
NTIS, $4.00 
NTIS, $9.25 
NTIS, $9.00 
NTIS, $4.00 
NTIS, $4.00 
NTIS, $4.50 





MAR. 15, 1977 
Report No. 


76-20230 
76-20749 
76-20750 
76-20969 
76-21051 
76-21103 
NAMRL- 
1225 
NASA-CR- 
120748 
120770 
134768 
134804 
134813 
134816-V-1 
134816-V-2 
134818 
134958 
141854 
141913 
142988 
144016 
144036 
144736 
145404 
145616 
145643 
145959 
146083 
146663 
146752 
NASA-TM-X- 
3220 
3226 
3226 
3300 
3311 
3340 
64994 
70903 
70909 
70914 
70919 
70996 
71053 
71083 
71719 
71740 
71752 
71875 
72900 
NASA-TN-D- 
7957 
8007 
8095 
8113 
8114:E—8484 
8116 
8123 
NASA-TT-F- 
16399 
16447 
16655 
16718 
16815 
16827 
NASC- 
0300-4 
0300-5 
NBS-SP- 
366(Suppl.2) 
435 


Abstract No. 


2:11830 
2:10434 
2:10363 
2:11412 
2:10546 
2:10784 
2:10783 
2:11998 
2:10785 
2:11467 
2:11501 


2:10639 
2:9547 

2:9549 

2:10379 
2:10534 
2:10364 
2:11440 
2:11411 
2:11499 
2:11500 
2:11466 
2:10782 
2:11914 
2:11441 
2:10281 
2:10282 
2:9348 

2:10403 
2:10435 


2:9468 

2:10098 
2:10401 
2:10402 
2:12046 
2:11896 
2:10467 


2:9086 
2:9384 
2:10840 
2:10786 
2:11883 
2:11461 


2:10464 
2:10462 


2:11515 
2:10792 


2:10838 
2:11529 


2:10420 
2:9322 


2:11447 
2:10591 


Availability 


NTIS, $4.50 
NTIS, $3.50 


NTIS, $3.50 
See AD-A-024668 


See N-75-25290 
See N-75-24842 
See N-75-24857 
See N-75-26495/2ST 
See N-76-20230 
See N-76-18258 
See N-76-18259 
See N-75-26496/0ST 
See N-76-17202 
See N-75-25296 
See N-75-28990 
See N-75-26949/8ST 
See N-76-10302 
See N-76-11882 
See N-76-20059 
See N-76-10285 
See N-76-11424 
See N-76-11420 
See N-76-14344 
See N-76-15450 
See N-76-21103 
See N-76-20749 


See N-75-26304/6ST 


See N-75-33223 
See N-76-11279 
See N-76-17225 
See N-76-20055 
See N-75-25810 
See N-75-25811 
See N-75-26842/SST 
See N-75-26957/1ST 
See N-75-33386 
See N-76-17953 
See N-76-20056 
See N-75-24116 
See N-75-24739 
See N-75-26500/9ST 
See N-76-18236 
See N-76-13932 


See N-75-25726 
See N-75-24866 
See N-76-11278 
See N-76-14246 
See N-76-20969 
See N-76-14932 
See N-76-14245 


See N-75-24957 
See N-75-26150/3ST 
See N-76-11378 
See N-76-17382 
See N-76-14934 
See N-76-21051 


See AD-A-021455 
See AD-A-024540 


See PB-246714 
See PB-252186 


See PB-250725 
See PB-251269 


See AD-A-017626 
See PB-252021 


See PB-247519 
National Council on 


Radiation Protection and 
Measurements (1976). 


Report No. 


NCSU-MAE-TR- 
75-1 2:10790 


NE- 
3949-111-75 2:10016 
75 2:10016 


3949-1 12- 
NEDO- 
20606A 2:9691 


21061(Rev.2) 2:10010 


NELC/TR- 


1964 
NGPRP/CD- 

74/202 2:8928 

74/500 2:9031 
NLCO- 

1136 2:10585 
NOAA-TM-ERL-SEL- 

39 


NORSAR-Scientific- 
1-75/76 2:11007 
4-74/75 2:11024 
NP- 
20635 2:10187 
21120 2:8959 


2:10727 


2:11439 


21121 2:9383 
21133 2:10126 


21179 2:9025 
21191/2 2:9589 


21192/1 2:9592 
2:9529 


092--549-TRO2  2:10602 


2:10280 


2:11471 
2:11472 


NSF-RA-N- 
74-062 
NSF/RANN/IT/GI- 
35142/PR-73-4 
NSF/RANN/SE/AER- 
72-03597/A03/75- 


2 
NSF/RANN/SE/GI- 
37815/FR/7 

4/3(Vol.1) 2:9509 
43093/PR/74/4 2:10547 
NSWC/WOL/TR- 
75-129 2:10536 
75-160 2:10583 
NTIS/PS- 
75/846 2: 
75/893 = 
76/0094 2: 
76/0100 2:10787 
76/0101 2:10788 
ys 
y > 
2: 
2: 


2:9470 


11192 
11380 
10288 


76/0102 10577 
76/0109 10436 
76/0125 11300 
76/0126 11462 


Abstract No. 


Availability 


See PB-246057 


See ORO-4313-11 
See ORO-4313-11 


General Electric Co., San 
Jose, CA 

General Electric Co., San 
Jose, CA 

See AD-A-017598 


See PB-243405 
See PB-243982/6ST 


Dep. NTIS, $4.50 
See COM-75-11092/4ST 


See AD-A-023905 
See AD-A-017188 


TIC 
Dep. NTIS (US Sales Only), 
$4.00 


Dep. NTIS (US Sales Only), 
$3.50 


Dep. NTIS (US Sales Only), 
$3.50 

GPO, $2.35 

TRW Systems, Redondo 
Beach, CA 

TRW Systems, Redondo 
Beach, CA 


See AD-A-024338 
See N-75-26376/4ST 


See AD-A-018086 
See AD-A-018245 


See AD-A-019116 
See AD-A-017729 
See AD-A-017491 
See AD-A-018233 
See AD-A-019653 
See AD-A-020826 
See AD-A-020930 
See AD-A-020923 
See AD-A-021191 
See AD-A-021754 
See AD-A-022567 
See AD-A-023055 
See AD-A-023063 
See AD-A-024049 
See AD-A-024440 


See N-75-24857 
GPO 
See PB-252593 


See PB-246156 


See PB-243835/6ST 
See PB-252358 


See AD-A-017371 
See AD-A-021230 


NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 





NTISUB/B- 
Report No. 


76/0127 
76/0128 
76/0129 
76/0130 
76/0131 
76/0132 
76/0134 
76/0135 
76/0144 
76/0149 
76/0150 
76/0161 
76/0162 
76/0185 
76/0186 
76/0199 
76/0200 
76/0201 
76/0207 
76/0208 
76/0209 
76/0210 
76/0213 
76/0233 
76/0276 
76/0277 
76/0281 
76/0290 
76/0291 
76/0292 
76/0328 
76/0340 
76/0355 
76/0368 
76/0383 
76/0420 
NTISUB/B- 
135 
135-76/001 
135-76/002 
NuclearNotes- 


1 
NUREG- 
75/067 
0002-ES 
0002( Vol.1) 
0002( Vol.2) 
0002( Vol.3) 
0002( Vol.4) 
0002( Vol.5) 
0020-7 
0030-6 
0105 
0116 
NVO- 
410-38 
1253-9 
NWC-TP- 
5813 
ONRL- 
17-75 
OPR- 


64 
ORNL- 
$061 
5146 
5182 
5189 
5200 
5208 
ORNL/MIT- 
231 


233 
ORNL/NUREG/TM- 
24 


60 
ORNL/RSIC- 
40 


ORNL/Sub- 
3649-4 


Abstract No. 


2:10529 


2:11091 
2:11092 
2:11093 


2:11023 


2:9692 
2:9843 
2:9844 
2:9845 
2:9846 
2:9847 
2:9848 
2:9823 
2:9824 
2:10011 
2:9313 


2:9294 
2:11178 


2:9463 
2:11505 
2:11412 


2:9968 
2:10660 
2:10343 
2:10484 
2:10404 
2:8896 


2:10605 
2:9272 


2:10656 
2:10405 
2:10012 
2:10406 
2:10013 
2:10014 


2:10918 
2:10407 


Availability 


NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 
NTIS, $25.00 


NTIS, $4.00 
NTIS, $4.00 
NTIS, $4.00 


See AD-A-023775 


See PB-246645 
Dep. NTIS, $4.00 
Dep. NTIS, $6.75 
Dep. NTIS, $7.50 
Dep. NTIS, $16.25 
Dep. NTIS, $8.00 
Dep. NTIS, $12.50 
NTIS, $10.00 
NTIS, $10.00 
NTIS, $5.50 

Dep. NTIS, $9.75 


Dep. NTIS, $3.50 
Dep. NTIS, $6.00 


See AD-A-021424 
See AD-A-019408 
See N-76-20059 


AT 
Dep. NTIS, $4.00 
Dep. NTIS, $6.00 


AT 
Dep. NTIS, $7.75 


. NTIS, $4.00 
. NTIS, $5.00 


p. NTIS, $3.50 
. NTIS, $5.00 
. NTIS, $4.00 
. NTIS, $5.00 
. NTIS, $4.00 
. NTIS, $4.00 


. NTIS, $9.00 


5147-1 
ORSER-SSEL-TR- 
19-74 
OSURF- 
3363-Al 


$332 


PATENTS-AU- 


A471 ,067/B/ 
A74/7T4013/A 
A74/74,197/A/ 
A74/74,198/A/ 
A75/74310/A/ 
PATENTS-CA- 


966938 
973,726 
PATENTS-DE- 


1,423,522/B/ 
1,564,217/B/ 
1,667 ,026/B/ 
1,940,002/B/ 
2,246,776/A/ 
2,257,737/A/ 
2,265,032/A/ 
2,314,477/A/ 
2,316,831/A/ 
2,327,759/B/ 
2,347,765/A/ 
2,350,700/A/ 
2,353, 111/A/ 


Abstract No. 


2:11374 
2:11215 
2:12143 
2:10624 
2:10596 
2:10597 
2:10631 
2:10888 
2:10414 
2:11278 
2:10471 
2:9172 

2: 10606 
2:10586 
2:9212 


2:10411 
2:11175 
2:10437 
2:11805 
2:11727 
2:11414 
2:11415 
2:11728 
2:10016 
2:10016 
2:11554 
2:10520 
2:11766 
2:11586 
2:11176 


2:11369 
2:11350 
2:11335 
2:9989 

2:11045 


2:9672 


ERA Vol. 2, No. 5 


Availability 


; S, $4. 
o- NTIS, $4.00 


AT 
Dep. NTIS, $4.50 
. NTIS, $4.00 


. NTIS, $4.00 


. NTIS, $3.50 


. NTIS, $4.00 
. NTIS, $4.00 


. NTIS, $3.50 
_ NTIS, $3.50 
_ NTIS, $4.50 
p. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
_ NTIS, $3.50 
_ NTIS, $3.50 
_ NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 


. NTIS, $4.50 

. NTIS, $12.00 
. NTIS, $5.50 
. NTIS, $3.50 
. NTIS, $4.00 
p. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $4.50 
Dep. NTIS, $5.00 
See ORO-4313-11 
Dep. NTIS, $3.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $4.50 


See E-75-10368 
See AD-A-017445 
See AD-A-022183 


See AD-A-019354 
See AD-A-021703 


INIS 


(Australian: Commissioner of Patents, 
Patents Office, Woden, A.C.T. 2606, 
Australia, 50 cents per copy) 


2:9178 
2:9188 
2:9917 
2:9918 
2:11917 


(Canadian: Commissioner of Patents, 
Ottawa, Canada, KIA OEI,; $1.00 per copy) 


2:10947 
2:9897 


(German: Deutsches Patentamt, Dienstatelle 
Berlin, Gitschiner Str. 97-103, 1000 Berlin 
61, German, Federal Republic of (F.R. 
Germany), DM 3.- per copy, plus postage) 


2:9901 
2:9924 
2:9197 
2:9279 
2:9883 
2:9276 
2:9752 
2:9884 
2:9277 
2:9715 
2:9889 
2:9890 
2:9891 





MAR. 15, 1977 263R PATENTS-US- 


Report No. Abstract No. Availability Report No. Abstract No. Availability 


2,353,179/B/ - 3,933,127 2:8910 
2,353,683/B/ : 3,948,739 2:10346 
2,359,089/A/ : 2:10675 
2,360,559/A/ : 2:10674 
2,361 ,267/A/ 2:10295 
2,361,631/B/ 2:10868 
2,361 ,732/A/ 2:10676 
2,401 ,342/A/ 2:10846 
2,403 ,990/A/ 2:10811 
,407,228/A/ 2:10457 
,408,261/A/ 2:9343 
,408,926/A/ 2:10501 
,419,792/B/ 2:10693 
,420,094/A/ 2:10855 
422,135/A/ 2:10854 
424,518/B/ 2;10978 
,428,329/A/ 2:10977 
,428,980/A/ 2:10677 
,433,168/A/ 2:10678 
:434,099/A/ 2:9328 
442,813/A/ 2:10979 
447,522/A/ 2:10679 
4451,973/A/ 2:8947 
,456,408/A/ 2:10502 
»501,253/A/ 2:10103 
501,728/A/ 2:9334 
city ,002/A/ 2:10154 
o 

5 


a 
N 
v 
4 


nA 
N 
N 
a 
w 


- 


an 
& 
N 
oo 
oo 


I) 
» 
w 
wa 
wa 


wn 
» 
=] 
N 
N 


Seco oooo oo 
» 
N 
oo 
Uv 


vA 
wn 
- 
wu 
i) 


- 
- 


a 
im) 
my 
wn 
i) 
a 


- 
- 


Pe ee ae) o,¢, 0.6. ¢@ 
an 
uv 
. 
$ 


0.00 0.0 0 0 0 0.0 O00 


11,474/A/ 2:9286 
19,439/A/ 2:10980 
527,663/A/ : 2:10338 
NTS-FR- (French: Service d’Edition et de Vente des 2:9332 
Publications Officielles, 39 rue de la 2:9329 
Convention, Paris 15, France, 2.50 F per 2:10680 
copy, plus 1.80 F postage for | copy) 2:10251 
2,237 ,668/A/ 2:9169 


2:8913 
2,248,582/A/ 2:9743 2:10564 
2,257,129/A/ 2:9194 2:10610 
2,257,547/A/ 2:9278 2:9187 
2,259,154/A/ 2:9195 2:10813 
2,259,361/A/ 2:9280 2:10374 
2,259,419/A/ 2:9881 2:10229 
2,259,834/A/ 2:9211 2:9036 
2,261 ,802/A/ 2:9182 2:9385 
2,262,303/A/ 2:9882 2:9664 
2,262,378/A/ 2:9713 2:10611 
2,262,854/A/ 2:9275 2:10625 
2,263,030/A/ 2:9174 
2,263,S511/A/ 2:9935 
2,263,581/A/ 2:9808 
2,266,261/A/ 2:9803 
2,266,264/A/ 2:9281 
2,266,553/A/ 2:10500 
2,266,666/A/ 2:10499 
2,266,667/A/ 2:10498 
2,2 
2,2 
2,2 


SPLAT S SASS SAO SSN 


SESSSSEES 


£23 3333 


ee ie wt 
Par} - 


+ 
- 


SELLS 


- 
+ 


‘. AAAS 
CUNO OWwWWNO® 
WO OAUMUN— 
NAANwW Oso 


g 
: 


ee) 


a 
a 
a 
a 
wn 


.266,939/E/ 2:9916 

.267,614/A/ 2:9804 

.268,153/A/ 2:9674 

2,268,334/A/ 2:9746 

2,269,233/A/ 2:9747 

2,269,774/A/ 2:9696 

2,270,661/A/ 2:9809 

PATENTS-GB- (GB: Comptroller-General, The og 

Office (Sale Branch), St. Mary Cra 
Orpington, Kent, BR 53rd, UK, 0. 28 pounds 


r copy) 
1,424,509/B/ :9683 
PATENTS-NL- (Netherlands: The Patent Office 

(Octrooiraad),, Patentslaan 2, Rijswijk 2. H 
patents, Netherlands, F. 3.00 per copy) 

7,511,358/A/ 2:9191 

PATENTS-US- (US: Commissioner of Patents, Washington, 

D.C. 20231, USA, $.50 per copy) 

A226,472 2:10794 

A306,510 2:10441 

A627,622 2:10692 

A627,623 2:10808 

A632,027 2:9284 

A635,456 2:10810 

A635,457 2:10809 

A635,992 2:10852 

A639,133 2:10102 

A641,320 2:10976 

A642,045 2:10853 

3,930,984 2:8961 

3,931,389 2:8909 3,974,088 


3 
Ss 
w 
a 


- 


a4 
NN! 
 eoal 
oso 
= 0 


~ 
NI 
wot 
w 
xa 


- 


- 


~~ 
wnt 
NO 
—o 
wo 


oh eo ed wat 


- 


~ 
» 
Mae 
co 
w 


- 


per 
wo 
w 
= 


~ 
ww 
we 
co 
wn 


- 


ae} 
a 
& 
n 


- 


a] 
A og 
& 
bye) 


x 
boa 


- 


WCoWCoCoO CO OOOO OOOOOOOOOCO OOOO OOOO 


- 


WW WWW WWW WW WWW WW WW WW WY WWW WW WY WY WW BY YW WY WW WWW WWW WY WWW WWW WW WW WWW WWW WWW Ww www 


~~ 
we 
Pye 
a 
N 
= 





PB- ERA Vol. 2, No. 5 


Report No. Abstract No. Availability Report No. Abstract No. Availability 


3,974,256 2:8912 3,980,757 2:9180 

3,974,322 2:9344 
2:10970 
2:9626 
2:9375 
2:8993 
2:10094 
2:9734 
2:10285 
2:10284 
2:9621 
2:10287 
2:10283 
2:10306 
2:10296 
2:10305 
2:10090 
2:9083 
2:10312 
2:10333 


pa 3'982.208 2:10829 
3:10310 3,982,209 2:10827 
2:10317 3,982,389 2:10314 
2: 10309 3,982,391 2:10277 
9:9074 3,982,396 2:10328 
2:9556 3,982,397 2:10329 
3:9737 3,982,789 2:9040 
2:9376 3,982,878 2:10869 
2:10104 3,982,917 2:10833 
2:10096 3,982,961 2:10224 
2:9496 3,982,962 2:10223 
2:10095 3,982,963 2:9498 
2:10105 3,982,964 2:9497 
2:9735 3,983,021 2:10335 
2:9736 3,983,052 2:10324 
2:9377 3,983,072 2:10336 
2:9138 3,983,217 2:9668 
2:9081 3,983,218 2:8994 
2:9080 3,983,394 2:10914 
2:9082 3,983,427 2:10226 
2:9088 3,983,470 2:10696 
2:9089 3,983,507 2:10836 
2:9199 3,983,509 2:10832 
2:9123 3,983,510 2:10834 
2:10847 3,983,511 2:10835 
2:10286 3,983,521 2:10695 
2:10248 PB- 
2:10249 243227/6ST 2:9049 NTIS, $3.75 
2:10848 243358/9ST 2:9026 NTIS, $4.25 
2:9076 243359/7ST 2:9027 NTIS, $3.75 
2:9075 243360/SST 2:9028 NTIS, $5.25 
2:9077 243363/9ST 2:11094 NTIS, $4.25 
2:9084 243369 2:10157 NTIS, $7.00 
2:10245 243399 2:8980 NTIS, $9.50 
2:9667 243405 2:8928 NTIS, $3.75 
: a 19 243413/2ST 2:9092 NTIS, $7.50 
= a 243428 2:10227 NTIS, $4.75 
5:10106 243429 2:10228 NTIS, $12.25 
3:9944 243467/8ST 2:9580 NTIS, $3.25 
3:9943 243468 2:9029 NTIS, $3.75 
5:10821 243474 2:10114 NTIS, $8.50 
3:9090 243475 2:10115 NTIS, $7.25 
2:9378 243476 2:10116 NTIS, $8.75 
3:93.46 243477 2:10117 NTIS, $7.00 
2: 103 1 s 243478/5ST 2:9634 NTIS, $4.25 
2:10297 243567 2:10127 NTIS, $9.25 
2:9759 243574 2:10174 NTIS, $4.25 
3:9622 243580/8ST 2:10118 NTIS, $4.25 
2:10339 243581 2:9047 NTIS, $7.50 
2:10320 243611 2:10236 NTIS, $12.50 
2:10313 243612 2:10237 NTIS, $5.75 
2:9931 243613 2:10238 NTIS, $10.25 
2:10321 243615 2:10239 NTIS, $5.25 
2:9557 243616 2:10240 NTIS, $5.75 
2:10230 243617 2:10241 NTIS, $5.75 
2:9039 243619 2:10242 NTIS, $6.25 
243625 2:9613 NTIS, $5.25 
243628/5ST 2:10255 NTIS, $3.75 
: 243637/6ST 2:9614 NTIS, $12.25 
3,980,750 : 243661/6ST 2:9098 Available only in 9 track, 





MAR. 15, 1977 


Report No. 


243662/4ST 


243724/2ST 
243740/8ST 
243830 
243835/6ST 
243871/1ST 
243872/9ST 
243875 
243893 
243899 
243921/4ST 
243922/2ST 
243943/8ST 
243976 
243977 
243982/6ST 
244093 
244097 
244141 
244150 
244200 
244204 


245561 
245725 
245858 
246057 
246060 
246095 
246156 
246172 
246208 
246229 
246264 
246265 
246267 
246318 
246319 
246410 
246645 
246714 
247090 
247137-376-1/SL 


247137-376-2/SL 
247137-377-1/SL 
247137-377-2/SL 


247454 
247455 
247519 
247724 
247725 
247783 
247916-50/SL 


247916-51/SL 


247931 
247932 
247933 
247934 
248318 
248521 


Abstract No. 


2:9099 
2:10275 
2:9635 
2:9100 
2:8981 
2:9101 
2:9509 
2:10225 
2:10093 
2:8965 
2:8966 
2:9030 
2:9093 
2:9085 
2:9673 
2:10164 
2:10165 
2:9031 
2:9078 
2:10243 
2:8982 
2:10276 
2:10119 
2:10108 


2:11446 


2:11381 
2:11382 
2:11447 
2:11099 
2:11100 
2:10017 
2:11494 


2:11448 


2:10289 
2:10290 
2:10291 
2:10292 
2:10018 
2:10791 


Availability 


1600 bpi, odd parity, 
EBCDIC. Pelee tasieites 
user’s manual, PB-243662 
NTIS, $3.25 

NTIS, $7.25 

NTIS, $7.25 

NTIS, $7.50 

NTIS, $3.25 

NTIS, $15.25 

NTIS, $3.75 


NTIS, $10.00 

NTIS, $4.25 

NTIS, $4.75 

NTIS, $6.25 

Available only in 7 track, 556 
or 800 bpi, odd or even 
parity, EBCDIC. 
Documentation available. 
NTIS, $3.50 

NTIS, $4.00 

NTIS, $5.00 

NTIS, $5.50 

NTIS, $7.50 


National Climatic Center, 
Asheville, NC 28801, $1.40 
National Climatic Center, 
Asheville, NC 28801, $1.40 
National Climatic Center,, 
$1.50/cop 

National Climatic Center,, 


Paper copy available from 
National Climatic Center, 
Attn: Publications. Federal 
Blidg., Asheville, N.C. 28801. 
Subscription, $25.20/year., 
$4.00 this issue. 

r available from 
National Climatic Center, 
Attn: Publications. Federal 
Bidg., Asheville, N.C. 28801. 
Subscription, $25.20/year., 
$0.54 this issue. 


75-CR-0335 
PUB- 

1499 
PWA- 

$201 

$232-Vol-1 

$232-Vol-2 

5364 

$379 
PWA-FR- 

7273 


‘ 75-921617-13 
690 


1579-ARPA 
1628-RC 
9689 

R74- 
120 


NTIS, $5.00 

Pub. in Proceedings of 
Physics of Quantum 
Electronics Summer School, 
Crystal Mountain, Wash., 8- 
20 Jul 73, p367-536 1975 


Abstract No. 


2:9693 


2:10792 
2:10665 
2:10547 
2:10912 
2:10315 
2:10020 


2:10964 
2:10987 


2:11956 
2:11996 
2:11997 


2:11409 


2:11999 
2:11843 
2:11962 
2:12047 
2:12000 
2:11844 
2:11915 
2:12080 
2:11963 
2:11873 
2:11916 


2:11341 


2:10956 
2:10736 


2:11998 


2:10222 
2:10347 
2:10421 
2:10465 
2:10461 


2:10389 


2:10724 
2:11995 
2:11825 
2:9631 

2:10710 


2:10784 


Availability 


NTIS, $7.75 
NTIS, $16.25 
NTIS 


NTIS, $7.75 
NTIS, $6.00 
NTIS, $11.00 
NTIS, $3.50 
NTIS, $4.00 
NTIS, $3.50 
NTIS, $4.50 


NTIS, $7.50 
Dep. NTIS, $4.00 
See AD-A-022098 


See AD-A-021459 
See AD-A-021979 
See AD-A-025192 


See AD-A-019767 


. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
Dep. NTIS, $4.00 
. NTIS, $3.50 
p. NTIS, $4.00 
. NTIS, $3.50 
p. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $4.00 


See PB-246095 


See AD-A-022623 
See AD-A-018358 


See N-76-14344 


See N-75-26496/0ST 


See AD-A-018637 
See AD-A-018638 
See AD-A-024104 
See AD-A-024425 


See AD-A-019657 


See AD-A-017272 
See AD-A-018479 
See AD-A-020981 
See AD-A-021745 
See AD-A-019207 


See N-76-11424 





1.116(6-76) 
1.121(8-76) 
4.11(7.76) 

8.15( 10.76) 


40M22410 
749 
1214-T 
RFP-Trans- 
170 
184 
186 
204 
205 
210 
211 
RL- 
76-9 


LO- 

1388-301 
1388-302 
2225-T28-13 
2229-T1-30 
2229-T9-1 

RRA-T- 
7408 


8137-003, 


TI- 
43U-982-1 
44U-988 

SAI- 
74-505-AQ 
75-502-WA 
75-590-LJ 

SAM-TR- 
75-36 


76-8053(Vol.1) 
76-8053(Vol.2) 
76-8221 
76-8231 


Abstract No. 


2:10718 
2:10644 


2:11186 
2:11097 
2:11098 


2:11020 


2:9825 
2:9826 
2:11208 
2:11352 


2:10099 
2:10219 
2:10785 


2:10607 
2:10608 
2:10609 
2:9612 
2:9250 
2:9206 
2:9274 


2:11022 


2:11530 
2:11531 
2:11948 
2:11187 
2:11188 


2:11808 
2:10961 


2:10702 
2:10703 


2:10988 
2:11832 
2:11502 


2:11346 
2:11377 
2:11379 


2:12122 
2:11405 
2:11209 
2:9323 
2:10839 
2:9324 
2:12132 
2:12133 
2:8930 
2:10438 
2:10940 
2:12102 
2:10667 
2:9140 
2:10793 
2:12134 
2:12086 
2:9551 
2:9552 
2:10021 
2:10485 
2:9553 
2:9472 
2:8931 
2:12135 
2:9295 
2:10022 
2:10851 
2:12136 
2:9554 
2:12097 
2:12098 
2:10558 
2:10671 


Availability 


See AD-913838 
See AD-A-021779 


See PB-246267 
See PB-246264 
See PB-246265 


See AD-A-022850 


NUREG 
NUREG 
NUREG 
NUREG 


See N-75-25290 
See N-75-25293 
See N-76-15450 


Dep. NTIS, $4.50 
Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


See AD-A-022635 


Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $5.50 
Dep. NTIS, $4.00 


See AD-A-019042 
See AD-A-025222 


See AD-A-018783 
See AD-A-022041 


See AD-A-022260 
See AD-A-017696 
See AD-A-017670 


See AD-A-022449 
See AD-A-020987 
See AD-A-023495 


. NTIS, $11.75 
. NTIS, $4.50 

p. NTIS, $3.50 
. NTIS, $5.00 
. NTIS, $3.50 

p. NTIS, $5.00 


. NTIS, $4.00 


Report No. 


76-8507 

76-9056 

76-9057 
SAR- 

16 


SC- 
5003.7FR 
SD- 
75-SA-0012 
SDAC-TR- 
75-8 
75-11 
SDCS-ER- 
59 
75-1 
75-2 
75-3 
75-4 


Abstract No. 


2:10366 
2:10023 
2:9972 


2:11491 
2:10386 
2:9466 


2:10999 
2:11044 


2:11394 
2:11389 
2:11390 
2:11396 
2:11391 
2:11395 
2:11397 
2:11404 
2:11400 
2:11399 


2:10997 
2:9530 

2:10427 
2:11443 
2:11444 
2:11445 
2:11446 
2:10559 
2:12137 
2:12034 
2:11526 


2:10528 
2:10493 


ERA Vol. 2, No. 5 
Availability 


Dep. NTIS, $4.00 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


See N-75-26859/9ST 
See AD-A-018645 
See N-75-24842 


See AD-A-023236 
See AD-A-018737 


See AD-A-022875 
See AD-A-018100 
See AD-A-018102 
See AD-A-018101 
See AD-A-022644 
See AD-A-018103 
See AD-A-018104 
See AD-A-018105 
See AD-A-018375 
See AD-A-018376 
See AD-A-018378 
See AD-A-018380 
See AD-A-018381 
See AD-A-018382 
See AD-A-018384 
See AD-A-018385 
See AD-A-023161 
See AD-A-023163 
See AD-A-023162 
See AD-A-022873 
See AD-A-024594 
See AD-A-022872 
See AD-A-021395 
See AD-A-022542 
See AD-A-023164 
See AD-A-023165 
See AD-A-022874 
See AD-A-021396 
See AD-A-021397 
See AD-A-022543 
See AD-A-021398 
See AD-A-021399 
See AD-A-022545 
See AD-A-021400 
See AD-A-022544 
See AD-A-022546 
See AD-A-022877 
See AD-A-022550 
See AD-A-022549 
See AD-A-022548 
See AD-A-023518 
See AD-A-022547 
See AD-A-024595 
See AD-A-023520 
See AD-A-023859 
See AD-A-023858 
See AD-A-024596 
See AD-A-024597 
See AD-A-024598 
See AD-A-024599 
See AD-A-023166 


Dep. NTIS, $3.50 
See AD-A-022551 
See PB-247137-376-1/SL 
See PB-247137-376-2/SL 
See PB-247137-377-1/SL 
See PB-247137-377-2/SL 
Dep. NTIS, $3.50 
Dep. NTIS, $9.00 
Dep. NTIS, $3.50 
See AD-A-022428 


See AD-A-021530 
See AD-A-022901 





MAR. 15, 1977 


Report No. 


4203/4217-11-77 
TETRAT-A- 
642-76-238 


75-640 
03-75-34 
TI-ALEX- 
(01)-TR—75-04 
(01)-TR—75-05 
(01)-TR—75-06 


D- 
27136/1 
27136/2 
27136/3 
27142 
27156 
27162/1 
27162/2 
27162/3 
27162/4 
27162/S 
27162/6 
27162/7 
27162/8 

TR- 
10 
14 


76 
TRG-Report- 
2692(R) 


2717(R/X) 
2740(W) 
2816(R/X) 


921769—3 
921769—4 

UCCND/CSD- 
19 


at enmeecnend : 


Abstract No. 


2:10721 
2:11525 


2:10581 


2:10664 
2:11029 


2:11483 
2:10220 
2:9610 

2:10384 
2:10953 


2:11026 
2:11027 
2:11025 


2:10024 
2:10025 
2:10026 
2:10158 
2:8967 
2:9500 
2:9501 
2:9502 
2:9503 
2:9504 
2:9505 
2:9506 
2:9507 


2:10553 
2:9602 
2:10275 
2:9796 
2:9193 
2:9915 
2:9957 
2:11961 
2:8981 


2:10737 


2:10772 
2:11054 
2:10439 
2:10443 
2:10442 
2:10440 


2:11494 
2:11448 


2:10744 
2:10745 
2:10746 
2:10752 
2:11106 


2:9168 


Availability 


See AD-A-017011 
See AD-A-021286 


Dep. NTIS, $3.50 


See PB-250731 
See AD-A-017773 
See AD-A-023175 


See N-75-26859/9ST 
See AD-A-018765 
See AD-A-018766 
See AD-A-024602 
See AD-A-022948 
See AD-A-024605 
See AD-A-024604 


See AD-A-018760 
See AD-A-022834 


Dep. NTIS, $3.50 
See AD-A-023824 
See AD-A-017452 
See AD-A-018363 


See AD-A-017381 
See AD-A-017395 
See AD-A-017380 


. NTIS, $10.00 

. NTIS, $11.75 
. NTIS, $9.00 
p. NTIS, $7.75 
. NTIS, $4.50 
. NTIS, $5.50 
. NTIS, $9.00 
. NTIS, $9.75 
. NTIS, $9.25 
. NTIS, $7.75 
. NTIS, $8.00 
Dep. NTIS, $6.00 
. NTIS, $5.00 


See AD-A-017613 


California Div. of Oil and 


Gas, Sacramento, $0.25 
See PB-243700 


Dep. NTIS (US Sales Only), 
$5.00 


INIS 

INIS 

See AWRE-44/96/1 
See N-76-11876 


See PB-243740/8ST 


See AD-A-018627 


See AD-A-024557 
See PB-249691 
See PB-25 1883 
See PB-250830 


NTIS, $3.50 
See PB-250865 

See PB-247916-50/SL 
See PB-247916-51/SL 
See AD-A-019561 
See AD-A-019562 
See AD-A-019563 
See AD-A-020497 
Dep. NTIS, $6.00 


Dep. NTIS, $4.00 


Report No. 


UCID- 
15644-76-2 
17099 
17184 
17189 
17198 
17206 
17216 
17220 
17223 
17229 
17230 
17239 
17248 
17261-76-1 
17271-76 
17283 
17288 
17289 
17295 
30141 
UCLA-ENG- 
7590 
UCRL- 
13628 
13666 
13677 
13690( Vols. 1-2) 
§0025-76-2 
50033-76-1 
50036-76-2 
50039-76-2 
5 1638(Rev.1) 
52000-76-8 
$2027 
52057 
§2073 
52083 
52085 
52097 
52106 
52124 
77074 
77078 
77087 
77588(Rev.1) 
77627(Rev.2) 
77669(Rev.1) 
77740 
77846 
77943 
77957 
77989 
78005 
78053 
78069 
78079 
78082 
78096 
78121 
78121(Rev.1) 
78122 
78148 
78274(Rev.1) 
78288(Rev.1) 
78372(Rev.2) 
78501 
78515 
78586 
78588 
78629 
78727 
UCRL-Trans- 
1527 
11018 


2:10355 


2:11516 
2:11406 
2:12062 
2:9568 

2:10668 
2:10088 
2:9111 

2:12101 
2:10166 
2:12123 
2:9314 

2:10413 
2:11169 
2:10709 
2:8932 

2:11019 
2:11163 
2:10367 
2:11874 
2:12103 
2:11949 
2:12063 
2:8933 

2:9636 

2:11875 
2:11845 
2:12104 
2:12105 
2:12081 
2:11950 
2:12115 
2:12064 
2:12065 
2:12048 
2:11876 
2:11846 
2:11847 
2:12049 
2:12050 
2:9273 

2:9539 

2:12147 
2:12116 
2:12066 
2:12099 
2:11261 
2:12051 
2:9246 


2:10872 
2:10298 
2:8937 
2:11342 
2:10521 
2:12142 
2:11745 
2:8938 
2:11859 
2:8936 
2:10562 
2:8898 


Dep 
Beh 
Dep 


Dep. 

Dep. 

Dep. 

Dep. 

Dep. 

Dep. 

Dep. . 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 
Dep. NTIS, $3.50 


. NTIS, $3.50 
Dep. NTIS, $3.50 


See AD-A-023903 


. NTIS, $4.50 
. NTIS, $4.00 
. NTIS, $5.50 
. NTIS, $4.00 
p. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $5.45 
. NTIS, $3.50 
. NTIS, $4.00 
. NTIS, $4.00 
p. NTIS, $4.00 
. NTIS, $5.50 
. NTIS, $3.50 
p. NTIS, $3.50 
_ NTIS, $4.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
_ NTIS, $3.50 
. NTIS, $3.50 
p. NTIS, $4.00 
. NTIS, $3.50 
. NTIS, $3.50 
_ NTIS, $3.50 
. NTIS, $3.50 


. NTIS, $3.50 
. NTIS, $3.50 
= NTIS, $3.50 
. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $3.50 

p. NTIS, $3.50 

. NTIS, $3.50 

_ NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $4.00 

. NTIS, $4.00 





UILU-ENG- 


Abstract No. 


2:8951 
2:8934 
2:8935 
2:10478 


Availability 


. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 
. NTIS, $3.50 


Report No. 


2047 
2053 
Y/OWI/SUB- 
76/16506 
Y/OWI/TM- 
1 


Abstract No. 


2:9742 
2:9802 


2:9296 
2:9297 


ERA Vol. 2, No. 5 


Availability 


Dep. NTIS, $4.00 
Dep. NTIS, $4.00 


Dep. NTIS, $5.50 
Dep. NTIS, $3.50 


. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $3.50 

. NTIS, $4.00 

UILU-ENG- 
75-2225 


2:11995 See AD-A-018479 


2:11571 


2:11765 
2:11373 


2:9569 TIC 
2:9570 TIC 
2:9571 TIC 
2:9576 TIC 
2:9159 TIC 
2:9160 TIC 
2:9161 TIC 
2:9565 TIC 
2:9572 TIC 
2:9607 TIC 
2:9005 

2:9127 ge of Interior, Washington, 


See COO-3071-174 


See COO-2171-68 
Dep. NTIS, $5.50 


2:8970 TIC 


2:10984 
2:10985 


See AD-A-017469 
See AD-A-017470 


2:9531 Dep. NTIS, $4.00 
2:11964 Dep. NTIS, $4.00 
2:10027 Dep. NTIS, $9.75 
2:9797 
2:9798 
2:9799 
2:9973 
2:9800 
2:9801 


1248(Suppl.1) 2:9313 See NUREG-01 16 
1340 2:9827 Dep. NTIS, $3.50 


See AD-A-021952 


WES-RR-H- 
75-2-2 2:11193 


WES-TR-H- 
2:9947 See AD-A-017793 


2:11058 See AD-A-023545 
See N-75-26842/S5ST 
602-76-12 2:11914 See N-76-17953 
621-75-126 2:11499 See N-75-25811 
660-76-58 2:11441 See N-76-20056 
692-75-64 2:11411 See N-75-25810 
692-75-142 See N-75-26957/1ST 
723-75-249 See N-75-33386 


602-75-121 2:11500 


N- 
75-34-A(Rev.1) 


Exxon Nuclear Co., Inc., 
Richland, WA 
Exxon Nuclear Co., Inc., 
Richland, WA 


75-55(Rev.2) 2:10028 


75-55-(Rev.2) 
(Suppl.1) 2:10063 


76-27 2:10029 


XN-CC- 
32(NP)-A 


Exxon Nuclear Co., Inc., 
Richland, WA 
Exxon Nuclear Co., Inc., 
Richland, WA 
2:10030 Exxon Nuclear Co., Inc., 
Richland, WA 
Exxon Nuclear Co., Inc., 
Richland, WA 


Dep. NTIS, $5.00 


39 2:10031 


1754(Rev.1) 2:10844 





Abbreviations Used in Availability Column 


Liquid Metal Fast Breeder Reactor applied 
technology is available to domestic re- 
questers within the United States from the 
ERDA Technical Information Center, P.O. 
Box 62, Oak Ridge, Tennessee 37830. 

Information regarding subscription purchase will 
be sent on request. 

Foreign requesters should address inquiries to 
the above address. 


ERDA reports so designated are maintained in 
the organizations listed on the inside front 
cover. 


Inquiries regarding the availability of blueline 
prints of ERDA engineering drawings which 
were formerly available for sale by NTIS 
should be addressed to ERDA Technical 
Information Center, P. O. Box 62, Oak Ridge, 
Tennessee 37830. 


Available from ERDA, Grand Junction Office, 
P. O. Box 2567, Grand Junction, Colorado 
81501. 


GPO For sale by the Superintendent of Documents, 


Government Printing Office, Washington, 
D.C. 20402. 


Available only to requesters within the United 
States from the Liquid Metal Engineering 
Center, P.O. Box 1449, Canoga Park, California 
91304. 


For sale by the National Technical Information 
Service (NTIS), U. S. Department of Com- 
merce, Springfield, Virginia 22161. Price given 
is the domestic price for paper copy; foreign 
purchasers add $2.50 per report copy. 


Available only to requesters within the United 
States from the Reactor Standards Office, Oak 
Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tennessee 37830. 


Available from the ERDA Technical Infor- 
mation Center, P. O. Box 62, Oak Ridge, 
Tennessee 37830. 


















COMPLETE OR PARTIAL COLLECTIONS OF ERDA REPORTS 
IN COUNTRIES OTHER THAN THE 


ARGENTINA , 
Buenos Aires, Comision Nacional 
de Energia Atomica 


AUSTRALIA 
Canberra, National Library of Australia 
Sutherland, New South Wales 
Atomic Energy Research Establishment 
AUSTRIA 
Vienna, International Atomic Energy 
Agency (IAEA) 
Vienna, Zentralbibliothek der 
Physikalischen Institute der Universitat 
BELGIUM 
Brussels, European Atomic Energy 
Community (Euratom) 
Mol-Donk, Centre d’Etude de |’Energie 
Nucleaire 
BRAZIL 
Rio de Janeiro, Comissao Nacional 
de Energia Nuclear 
Sao Paulo, Instituto de Energia Atomica 
CANADA 
Chalk River, Ontario, Atomic Energy 
of Canada, Ltd. 
Hamilton, Ontario, McMaster University 
Ottawa, National Research Council 
CONGO, REPUBLIC OF 
Kinshasa, Trico Nuclear Center 
DENMARK 
Riso, Danish Atomic Energy Commission 


FINLAND 
Otaniemi, Teknillinen Korkeakoulu 


FRANCE 
Saclay, Gif-sur-Yvette, Centre 
d'Etudes Nucléaires de Saclay 
GERMANY, WEST 
Karlsruhe, Zentralstelle fur 
Atomkernenergie Dokumentation 
Munich, Technische Universitat 


GREECE 
Athens, Nuclear Research Center, 
Democritus Library 
INDIA 
Bombay, Trombay, Bhabha Atomic Research 
Center Library 
IRAQ, REPUBLIC OF 
Baghdad, Atomic Energy Commission, 
Nuclear Research Institute 
IRELAND 
Dublin, University College 
ISRAEL 
Yavne, Israel Atomic Energy Commission, 
Soreq Nuclear Research Centre 
ITALY 
Ispra, Cetis Library 
Rome, Centro di Studi Nucleari 
della Casaccia 
JAPAN 
Tokyo, National Diet Library 
Tokai-Mura, Naka-gun, Ibaraki-ken, 
Japan Atomic Energy Research Institute 


EURCPEAN ATOMIC ENERGY 
COMMUNITY (EURATOM) 
Brussels, Belgium 
Ispra, Varese, Italy, Cetis Library 


OECD NUCLEAR ENERGY 
AGENCY (NEA) 
British Library Lending Division 
Boston Spa, Wetherby, Yorkshire, England 


INTERNATIONAL ATOMIC ENERGY 
AGENCY (IAEA) 
Vienna, Austria 


UNITED STATES 


KOREA, REPUBLIC OF 

Seoul, Atomic Energy Research Institute 
MEXICO 

Mexico, D. F., Comision Nacional 

de Energia Nuclear 

NETHERLANDS, THE 

Petten, Reactor Centrum Nederland 

The Hague, Bibliothek Octrooiraad 
NORWAY 

Kjeller, institutt for Atomenergi 


PORTUGAL 
Sacavem, Junta de Energia Nuclear 


SOUTH AFRICA, REPUBLIC OF 
Pretoria, Atomic Energy Board Library 


SPAIN 
Madrid, Junta de Energia Nuclear, 
Ciudad Universitaria 


SWEDEN 
Nykoping, Aktiebolaget Atomenergi 
Library 


SWITZERLAND 
Zurich, Swiss Federal Institute of 
Technology 


UNITED KINGDOM 
Boston Spa, Wetherby, Yorkshire, 
British Library Lending Division 
Harwell, Didcot, Berkshire, Atomic 
Energy Research Establishment 


INTERNATIONAL AGENCIES 








UNITED STATES ENERGY RESEARCH 
AND DEVELOPMENT ADMINISTRATION POSTAGE AND FEES PAID 
P. 0. BOX 62 U. S. ENERGY RESEARCH 

OAK RIDGE, TENNESSEE 37830 AND DEVELOPMENT ADMINISTRATION 


OFFICIAL BUSINESS 
PENALTY FOR PRIVATE USE $300 


FS- 
XEROX UNIVERSITY MICROFILMS 
SERIALS DEPT 
300 N ZEEB ROAD 
ANN ARBOR, MI 48106 





